
 
 
 
 
 
 
 

https://theses.gla.ac.uk/ 
 
 
 

 

Theses Digitisation: 

https://www.gla.ac.uk/myglasgow/research/enlighten/theses/digitisation/ 

This is a digitised version of the original print thesis. 

 

 
 
 
 
 
 
 

Copyright and moral rights for this work are retained by the author 
 

A copy can be downloaded for personal non-commercial research or study, 

without prior permission or charge 
 

This work cannot be reproduced or quoted extensively from without first 

obtaining permission in writing from the author 
 

The content must not be changed in any way or sold commercially in any 

format or medium without the formal permission of the author 
 

When referring to this work, full bibliographic details including the author, 

title, awarding institution and date of the thesis must be given 
 
 
 
 
 
 
 
 
 
 
 
 

 
Enlighten: Theses 

https://theses.gla.ac.uk/ 

research-enlighten@glasgow.ac.uk 

http://www.gla.ac.uk/myglasgow/research/enlighten/theses/digitisation/
http://www.gla.ac.uk/myglasgow/research/enlighten/theses/digitisation/
http://www.gla.ac.uk/myglasgow/research/enlighten/theses/digitisation/
https://theses.gla.ac.uk/
mailto:research-enlighten@glasgow.ac.uk


OBSERVATIONS OF THE RESISTANCE OF THE 

HUMAN CERVIX TO SURGICAL DILATATION.

GEORGE STRATHIE ANTHONY. 

M .B .,  C h .B . ,  M.R.C.O.G.

Degree o f  D o c to r  o f  M e d ic in e  

U n i v e r s i t y  o f  G lasgow.

U n iv e r s i t y  D epa rtm en t o f  O b s t e t r i c s  and G ynaeco logy , 
Glasgow Royal I n f i r m a r y ,  G lasgow.
D epartm ent o f  O b s t e t r i c s  and G ynaeco logy,
S t o b h i l l  G ene ra l H o s p i t a l ,  G lasgow.

March, 198'





ProQuest Number: 10646085

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.

uesL

ProQuest 10646085

Published by ProQuest LLO (2017). 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 LLO.

ProQuest LLO.
789 East Eisenhower Parkway 

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



-p -^ c jy  

6  9  "7 

'C op^



" D i l a t a t i o n  o f  th e  c e r v i x  may p rove  h u r t f u l ,  

indeed  may be dangerous to  l i f e ,  b u t  n o t  

when p r o p e r l y  p e r fo rm e d . "

G .T. Gream. March, 1865.
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S U M M A R Y .



T h is  t h e s is  d e s c r ib e s  c l i n i c a l  re s e a rc h  c a r r i e d  o u t  

between O c tob e r  1979 and J a n u a ry  1983. In  th e  f i r s t  

y e a r  o f  th e  re s e a rc h  th e  c a n d id a te  was L a lo r  P o s t - D o c to r a l  

F e l lo w  in  th e  Glasgow U n i v e r s i t y  D epartm en t o f  O b s te t r i c s  

and G ynaeco logy , a t  Glasgow Royal I n f i r m a r y .  From 

December 1980, th e  c a n d id a te  has been S e n io r  R e g is t r a r  

in  th e  D epartm en t o f  O b s t e t r i c s  and G ynaeco logy a t  

S t o b h i l l  G ene ra l H o s p i t a l ,  G lasgow.

The t h e s is  be g in s  w i th  a h i s t o r i c a l  re v ie w  o f  

d i l a t a t i o n  o f  th e  c e r v i x  and then  c o n s id e rs  th e  a n a to m ic a l  

and p h y s i o l o g ic a l  p r o p e r t i e s  o f  th e  c e r v i x  w h ich  a f f e c t  i t s  

p h y s ic a l  p r o p e r t i e s .  The ease w i th  wh ich  th e  c e r v i x  can 

be d i l a t e d  i s  d e te rm in e d  by th e  d ia m e te r  o f  th e  c e r v i c a l  

c a n a l p r i o r  to  d i l a t a t i o n  and by th e  com p liance  o f  the  

c e r v i c a l  t i s s u e .  The d ia m e te r  o f  the  c e r v i x  i s  in f lu e n c e d  

by th e  number o f  p re g n a n c ie s  w h ich  th e  p a t i e n t  has had.

The com p lia n ce  o f  c e r v i c a l  t i s s u e  i s  a f f e c te d  by th e  com plex 

changes wh ich  ta k e  p la c e  in  th e  c o l la g e n  f i b r e  m a t r ix  and 

ground subs tance  o f  th e  c e r v i c a l  s trom a . A re v ie w  o f  th e  

c o m p l ic a t io n s  o f  f i r s t  t r i m e s t e r  t e r m in a t io n  o f  p regnancy 

has shown t h a t  th e  e a r l i e r  a p regnancy i s  te rm in a te d ,  the  

le s s  l i k e l y  th e  p a t i e n t  i s  to  have c o m p l i c a t io n s .  The c e r v i x  

may s u s ta in  damage d u r in g  d i l a t a t i o n  o f  th e  c e r v i x ,  wh ich  

may compromise h e r  f u t u r e  r e p r o d u c t i v e  c a p a c i t y .



A t t e n t i o n  i s  then  tu rn e d  t o  th e  p rob lem  o f  c e r v i c a l  

in com pe tence . The h i s t o r y  o f  t h i s  c o n d i t io n  i s  rev iew ed  

and a d is c u s s io n  o f  th e  a id s  to  d ia g n o s is  i s  p re s e n te d .

The o r i g i n a l  work d e s c r ib e d  i n  th e  t h e s is  h in g e s  on 

measurements o f  th e  fo r c e  a p p l ie d  d u r in g  s u r g i c a l  

d i l a t a t i o n  o f  th e  c e r v i x .  These measurements were made 

u s in g  an in s t r u m e n t  w h ich  was deve loped  by th e  a u th o r  and 

h is  a s s o c ia te s ,  s p e c i f i c a l l y  f o r  th e  purpose o f  th e  s tu d ie s  

here  p re s e n te d .  The f a c t o r s  w h ich  in f l u e n c e  th e  passage 

o f  a d i l a t o r  th ro u g h  th e  c e r v i x  a re  d is c u s s e d .  Measurement 

o f  th e  fo r c e  r e q u i r e d  to  d i l a t e  a c e r v i x  from  3 mm to  8 mm 

which was d e f in e d  as th e  C e r v i c a l  R e s is ta n c e  In d e x  (C R i) ,  

ta k e s  accou n t o f  many o f  th e s e  v a r i a b le  f a c t o r s .

Measurement o f  C e r v i c a l  R e s is ta n c e  In d e x  was pe rfo rm ed  

on a t o t a l  o f  590 p a t ie n t s  i n  3 groups : -

1. 200 n o n -p re g n a n t  p a t i e n t s .

2. 355 p re g n a n t  p a t ie n t s  u n d e rg o in g  f i r s t

t r i m e s t e r  t e r m in a t io n  o f  p regnancy .

3 . 35 p a t ie n t s  w i t h  a h i s t o r y  o f  p re v io u s

spontaneous m id - t r im e s t e r  a b o r t io n .

The s tu d y  o f  n o n -p re g n a n t  p a t ie n t s  was u n d e r ta k e n  to  

e s t a b l i s h  b a s e l in e  v a lu e s  o f  c e r v i c a l  r e s is t a n c e .  The 

in f l u e n c e  o f  p a r i t y ,  hormone s ta tu s  c o n t r a c e p t io n  and th e  

s tage  o f  th e  m e n s t ru a l  c y c le  on CRI i s  p re s e n te d .  I n c r e a s in g



p a r i t y  s i g n i f i c a n t l y  reduces  C R I. Postm enopausal women 

show s i g n i f i c a n t l y  h ig h e r  CRI than  p re -m enopausa l women, 

w h i le  p a t ie n t s  u s in g  D e po -P rove ra  f o r  c o n t r a c e p t io n  have 

s i g n i f i c a n t l y  lo w e r  CRI than  norm a l c y c l i n g  women.

The s tu d y  o f  p re g n a n t  p a t i e n t s  u n d e rg o in g  t e r m in a t io n  

o f  p regnancy was pe r fo rm ed  in  o r d e r  to  e v a lu a te  th e  use o f  

f o u r  hormones ( o e s t r a d i o l ,  p ro g e s te ro n e ,  m e d ro x y -p ro g e s te rone 

a c e ta te  and p r o s ta g la n d in  Eg) i n  b r in g in g  abou t changes in  

c e r v i c a l  c o m p l ia n c e .  A l l  these  subs tances  a re  th o u g h t  to  

p la y  a r o le  i n  th e  b i o l o g i c a l  c o n t r o l  o f  c e r v i c a l  s o f te n in g  

in  l a t e  p regnancy . An in c re a s e  in  c e r v i c a l  co m p lia n ce  

makes th e  c e r v i x  e a s ie r  t o  d i l a t e  and thus  reduces  th e  

l i k e l i h o o d  o f  damage be in g  s u s ta in e d  d u r in g  d i l a t a t i o n .

Such damage has been shown to  compromise a p a t i e n t ' s  f u t u r e  

r e p r o d u c t iv e  c a p a c i t y .

P ro s ta g la n d in  Eg was shown to  s i g n i f i c a n t l y  reduce the  

c e r v i c a l  r e s is t a n c e  in d e x  in  m u l t ip a ro u s  p a t i e n t s .  In  

n u l l i p a r o u s  p a t i e n t s ,  t h i s  hormone d id  n o t  have th e  c o n s is t e n t  

e f f e c t  on CRI seen i n  m u l t ip a ro u s  p a t i e n t s .  S ince  n u l l i p a r o u s  

p a t ie n t s  a re  more l i k e l y  than m u l t ip a ro u s  p a t i e n t s  to  s u f f e r  

damage to  th e  c e r v i x  d u r in g  d i l a t a t i o n ,  f u r t h e r  re s e a rc h  

shou ld  c o n c e n t ra te  on making t e r m in a t io n  o f  p regnancy  s a fe r  

f o r  these  women.



A s tu d y  to  measure c e r v i c a l  r e s is t a n c e  in d e x  in  

p a t ie n t s  w i t h  a h i s t o r y  o f  spon taneous m id - t r im e s t e r  

a b o r t io n s  i s  then  d e s c r ib e d .  T h is  s tu d y  was u n d e r ta k e n  

to  e v a lu a te  th e  use o f  t h i s  te c h n iq u e  in  a s s i s t i n g  in  th e  

d ia g n o s is  o f  c e r v i c a l  in co m p e te n ce . The s tu d y  i d e n t i f i e d  

p a t ie n t s  w i th  a b n o rm a l ly  low  CRI. The number o f  these  

p a t ie n t s  who have s u b s e q u e n t ly  c o n c e iv e d  i s  s m a l l  b u t  

knowledge o f  the  CRI has a l lo w e d  a more r a t i o n a l  management 

and c o n s e q u e n t ly  im proved  o b s t e t r i c  pe r fo rm a n ce .
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LIST OF ABBREVIATIONS

cm c e n t im e t r e  ( s )

CRI C e r v i c a l  R e s is ta n c e  In d e x

kg K ilogram m e ( s )

ml m i l l i l i t r e  ( s )

mm m i l l i m e t r e  ( s )

16 meE-| 16 16 -  d im e th y l  -  t r a n s  -/\^PGE-|

ng nanogram ( s )

PEG P o ly e th y le n e  G ly c o l

PG p r o s ta g la n d in

pg p icog ram  ( s )
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INTRODUCTION

T h is  t h e s is  d e s c r ib e s  work  c a r r i e d  o u t  between O c to b e r ,  

1979 and J a n u a ry ,  1983. I n  th e  f i r s t  y e a r  o f  t h i s  work 

th e  c a n d id a te  was L a lo r  P o s t - D o c to r a l  F e l lo w  i n  th e  Glasgow 

U n iv e r s i t y  D epartm en t o f  O b s t e t r i c s  and G ynaeco logy a t  

Glasgow Royal I n f i r m a r y .  S u b s e q u e n t ly  as S e n io r  R e g is t r a r  

in  S t o b h i l l  G ene ra l H o s p i t a l ,  G lasgow, t h i s  work has 

c o n t in u e d .

W ith  th e  encouragem ent o f  P ro fe s s o r  M.C. Macnaughton,

I  was f o r t u n a t e  to  j o i n  th e  re s e a rc h  g roup headed by

D r. Andrew C o ld e r .  T h is  g roup  had an e s ta b l is h e d  i n t e r e s t

in  c e r v i c a l  f u n c t io n  in  p regnancy , e s p e c ia l l y  a t  te rm .

The g roup  t h e r e f o r e  tu rn e d  i t s  a t t e n t i o n  to  c e r v i c a l  f u n c t io n  

in  n o n -p re g n a n t  p a t i e n t s  and i n  e a r l y  p regnancy .

Mr. John F is h e r  o f  th e  D epa rtm en t o f  C l i n i c a l  P h y s ic s  and 

B io e n g in e e r in g ,  jo in e d  th e  re s e a rc h  g roup  and we deve loped  

an in s t r u m e n t  to  measure th e  f o r c e  r e q u i r e d  to  pass s u r g ic a l  

d i l a t o r s  th ro u g h  th e  human c e r v i x .



13

W ith  th e  deve lopm en t o f  th e  in s t r u m e n t  co m p le te d ,  th e  

re s e a rc h  was d i r e c t e d  to  m easur ing  th e  r e s is t a n c e  o f  th e  

c e r v i x  to  d i l a t a t i o n  i n  t h re e  main a re a s ,  nam ely, 

n o n -p re g n a n t  p a t i e n t s ,  p re g n a n t  p a t ie n t s  u n d e rg o in g  f i r s t  

t r im e s t e r  t e r m in a t i o n  o f  p regnancy  and p a t ie n t s  w i t h  a 

h i s t o r y  o f  spon taneous m id - t r im e s t e r  a b o r t i o n .  The work 

was d is c u s s e d  a t  a l l  s ta g e s  w i t h i n  th e  g roup  b u t  I  had 

com p le te  freedom  t o  i n i t i a t e  and d i r e c t  th e  c l i n i c a l  

s t u d ie s .

OUTLINE OF THE THESIS.

The s u b je c t  o f  t h i s  t h e s is  i s  o b s e rv a t io n s  o f  the  

r e s is t a n c e  o f  th e  human c e r v i x  t o  s u r g i c a l  d i l a t a t i o n .

The human c e r v i x  i s  d i l a t e d  to  a l lo w  e n d o m e tr ia l  b io p s y  

to  be pe r fo rm ed  i n  many g y n a e c o lo g ic a l  c o n d i t io n s  and a ls o  

p r i o r  to  s u c t io n  t e r m in a t i o n  o f  p regnancy  i n  th e  f i r s t  

t r i m e s t e r .  When d i f f i c u l t y  i s  e nco un te red  a t  d i l a t a t i o n  

o f  th e  c e r v i x ,  th e  g y n a e c o lo g is t  w o r r ie s  t h a t  th e  c e r v i x  

may be damaged w i t h  s e r io u s  consequences f o r  th e  p a t i e n t ' s  

f u t u r e  r e p r o d u c t i v e  l i f e .

The s tu d ie s  were to  assess th e  f e a s i b i l i t y  o f  

q u a n t i f y i n g  th e  fo r c e s  r e q u i r e d  to  a ch ie v e  d i l a t a t i o n  o f  

th e  c e r v i x  and a ls o  to  s tu d y  th e  f e a s i b i l i t y  o f  t re a tm e n t



u

; in c re a s in g  c e r v i c a l  com pliance and the re b y  reduc ing  

l< o f  c e r v ic a l  damage. The t h i r d  aim o f  the s tudy  

in v e s t ig a te  p a t ie n ts  where a d ia g n o s is  o f  c e r v ic a l  

etence was con s id e re d ,  w i th  the  hope t h a t  t h i s  m ight 

more r a t i o n a l  s e le c t io n  o f  p a t ie n ts  f o r  t re a tm e n t

is  c o n d i t io n .

The p resen t Chapter d e s c r ib e s  the c ircum stances  in  

h the research  v/ork was c a r r ie d  o u t ,  g ives  an o u t l i n e  

;he th e s is  and acknowledges the  he lp  o f  those who 

Ls ted .

Chapter 2 p resen ts  a h i s t o r i c a l  rev iew  o f  the 

l i t e r a t u r e  on d i l a t a t i o n  o f  the  c e r v ix ,  the  ana tom ica l and

p h y s io lo g ic a l  p r o p e r t ie s  o f  the  c e r v ix  which a f f e c t  i t s

s u r g ic a l  d i l a t a t i o n .  The problems encountered d u r in g  

d i l a t a t i o n  o f  the  c e r v ix  f o r  f i r s t  t r im e s te r  te rm in a t io n  

o f  pregnancy are rev iew ed . The h i s t o r y  o f  c e r v ic a l  

incompetence and o f  a ids  to  d ia g n o s is  o f  t h i s  c o n d i t io n  

are a lso  d iscussed .

Chapters 3 and 4 cover the  development o f  the

in s tru m e n t  used in  the  c l i n i c a l  s tu d ie s  and d is c u s s  v a r io u s

methods o f  i n t e r p r e t i n g  the d a ta .

The f o l lo w in g  chap te rs  (5 ,  6 and 7) d e s c r ib e  the  c l i n i c a l
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t r i a l s  pe r fo rm ed  by th e  a u th o r  on a t o t a l  o f  590 p a t i e n t s .  

C h ap te r  5 d e s c r ib e s  a s tu d y  o f  200 n o n -p re g n a n t  p a t ie n t s  

u n d e rg o in g  d i l a t a t i o n  and c u r e t t a g e .  P a r t i c u l a r  a t t e n t i o n  

i s  g iv e n  to  th e  e f f e c t  o f  p a r i t y ,  hormone s t a tu s  and the  

s tage  o f  th e  m e n s t ru a l  c y c le  on th e  r e s is t a n c e  o f  th e  c e r v i x .  

In  C h ap te r  6, 355 p re g n a n t  p a t i e n t s  have been s tu d ie d  p r i o r  

to  s u c t io n  t e r m in a t io n  o f .  p regn ancy .  T rea tm e n t w i th  

o e s t r a d i o l ,  p ro g e s te ro n e ,  m e d ro x y -p ro g e s te ro n e  a c e ta te  and 

v a r io u s  doses o f  p r o s ta g la n d in  Eg have been assessed .

C hap te r  7 d e s c r ib e s  35 p a t i e n t s  w i t h  a h i s t o r y  o f  spon taneous 

m id - t r im e s t e r  a b o r t io n  i n  an a t te m p t  to  d iagnose  c e r v i c a l  

incom pe tence . The o b s t e t r i c  pe r fo rm ance  o f  th o s e  p a t i e n t s  

who have s u b s e q u e n t ly  become p re g n a n t  i s  d is c u s s e d .

C hap te r  8 p re s e n ts  th e  c o n c lu s io n s  drawn from  th e  

c l i n i c a l  s t u d ie s .

Data from  th e s e  s tu d ie s  have been p u b l is h e d  i n  

s c i e n t i f i c  jo u r n a ls  as f o l l o w s  : -

In  C h ap te r  3 .

"Use o f  a f o r c e  m easur ing  in s t r u m e n t  d u r in g  c e r v i c a l  

d i l a t a t i o n " .

by J .  FISHER, G .S. ANTHONY, T . J .  McMANUS, J .R .T .  COUTTS 

and A .A .  CALDER,

J o u rn a l  o f  M e d ic a l E n g in e e r in g  and Tech no logy .  Volume 5, 

J u l y ,  1981. Pages 194 -  195.
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I n  C hap te rs  5 and 6 .

"F o rc e s  r e q u i r e d  f o r  s u r g i c a l  d i l a t a t i o n  o f  th e  p re g n a n t  

and n o n -p re g n a n t  human c e r v i x "

by G .S. ANTHONY, J .  FISHER, J .R .T .  COUTTS and A.A.CALDER. 

B r i t i s h  J o u r n a l  o f  O b s t e t r i c s  and G ynaeco logy .

Volume 89, November, 1982. Pages 913 -  916.

In  C hap te r  6 .

"The e f f e c t  o f  exogeneous hormones dn c e r v i c a l  r e s is t a n c e  

in  e a r l y  p re g n a n t  human c e r v i x " .

by G.S. ANTHONY, J .  FISHER, J .R .T .  COUTTS and A .A .  CALDER. 

T h is  paper has been s u b m it te d  to  th e  B r i t i s h  J o u r n a l  o f  

O b s te t r i c s  and G ynaeco logy .

In  C h ap te r  7 .

" C e r v i c a l  R e s is ta n c e  in  p a t i e n t s  w i th  p re v io u s  spon taneous 

m id - t r im e s t e r  a b o r t i o n " ,

by G.S. ANTHONY, A .A .  CALDER and M.C. MACNAUGHTON.

B r i t i s h  J o u r n a l  o f  O b s t e t r i c s  and G ynaeco logy .

Volume 89, December, 1982. Pages 1046 -  1049.

In  c o m p i l in g  t h i s  t h e s is  I  have p e r s o n a l l y  c a r r i e d  o u t  

th e  l i t e r a t u r e  re s e a rc h  and th e  c o m p o s i t io n  o f  th e  t e x t  b u t  

I  w ish  to  acknow ledge th e  in v a lu a b le  a s s is ta n c e  o f  a number 

o f  i n d i v i d u a l s .
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CHAPTER 2 .

HISTORICAL BACKGROUND OF THE THESIS

H is to r y  o f  D i l a t a t i o n  o f  the  C e rv ix .  

C o m p l ic a t io n s  o f  T e rm in a t io n  o f  Pregnancy 

C e r v ic a l  Incom petence .
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HISTORY OF DILATATION

OF THE CERVIX.

D i l a t a t i o n  o f  th e  c e r v i x  has been c a r r i e d  o u t  s in c e  

th e  t im e  o f  H ip p o c ra te s  (463 -  399 B .C . ) .  I n  th e  

H ip p o c r a t ic  e ra  th e  c e r v i x  was d i l a t e d  to  a l lo w  fu m ig a t io n  

o f  th e  u te r u s  and i n s t i l l a t i o n  o f  m edicaments, as many 

i l l - d e f i n e d  c o n d i t io n s  o f  women were a t t r i b u t e d  t o  d is e a s e  

o f  th e  u te r u s .  The d i l a t o r s  were h o l lo w  and u s u a l l y  made 

o f  t i n  o r  le a d ,  mounted on wooden han d le s  ( F ig u r e  2 . l ) .

S ince  a n a e s th e s ia  was unknown a t  these  t im e s  th e  d i l a t o r s  

were passed w i th  th e  p a t i e n t  c o n s c io u s .  In  A .D . 79, 

V esuv ius  e ru p te d  and b u r ie d  th e  c i t y  and in h a b i t a n t s  o f  

Pom pe ii .  In  th e  e x c a v a t io n  o f  t h i s  c i t y  many c e n t u r ie s  

l a t e r ,  v a g in a l  specu lae  made o f  b ronze and c e r v i c a l  d i l a t o r s  

o f  t i n  were uncovered  -  th e  f i r s t  ev idence  t h a t  gyna eco logy  

was p r a c t ic e d  in  th e se  e a r l y  t im e s .

By the  l a t e  n in e te e n th  c e n tu r y ,  g y n a e c o lo g ic a l  

te c h n iq u e s  had p ro g re s s e d  l i t t l e  b u t  la m in a r ia  and sponges 

were in  use f o r  d i l a t i n g  th e  c e r v i x .  T. G a l l i a r d  Thomas, 

P ro fe s s o r  o f  G ynaeco logy i n  New Y o rk  in  1873, advoca ted  th e  

f o l l o w in g  t re a tm e n t  f o r  a 17 y e a r  o ld  g i r l  s u f f e r i n g  from
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dysm enorrhoea . "She shou ld  be p u t  under an a n a e s th e t ic  

and a d e l i c a t e  sponge t e n t  shou ld  be in t r o d u c e d  i n t o  th e  

u te ru s  and l e f t  t h e r e  f o r  f o u r  days .  I t  sh o u ld  then  be 

re p la c e d  by a n o th e r  a l i t t l e  l a r g e r  and th e  p ro ce d u re  

repea ted  e ve ry  f o u r  days u n t i l  th e  u te ru s  i s  c o m p le te ly  

d i l a t e d .  The i r r i t a t i o n  b ro u g h t  on by t h i s  w i l l  cause 

c o n g e s t io n  o f  th e  u te r u s  and in c re a s e  n u t r i t i o n "  J

T h is  g ra d u a l  d i l a t a t i o n  o f  th e  c e r v i x  o v e r  s e v e ra l  

weeks may have been b e n e f i c i a l  i n  t r e a t i n g  dysm enorrhoea , 

w h i le  a v o id in g  c e r v i c a l  damage b u t  th e  h ig h  in c id e n c e  o f  

p e l v i c  i n f e c t i o n  as a r e s u l t  o f  t h i s  p roced u re  wou ld  

u n d o u b ta b ly  have caused as many prob lem s as i t  s o lv e d .

L a m in a r ia  were g r a d u a l l y  re p la c e d  by s t e e l  d i l a t o r s ,  

p r i n c i p a l l y  th o se  named a f t e r  th e  German G y n a e c o lo g is t ,  

A l f r e d  Hegar ( l8 3 0  -  1 9 1 4 ) .  These d i l a t o r s  a l lo w e d  a 

g ra d u a l d i l a t a t i o n  o f  th e  c e r v i x  o v e r  a much s h o r t e r  t im e  

than t h a t  advoca ted  by Thomas, th u s  re d u c in g  th e  in c id e n c e  

o f  i n f e c t i o n .

D i l a t a t i o n  o f  th e  c e r v i x  was perfo rm ed  as a cu re  f o r  

p r im a ry  dysmenorrhoea from  th e  n in e te e n th  c e n tu r y  u n t i l  

abou t ten  y e a rs  ago. C l i n i c i a n s  had observed  t h a t  

dysmenorrhoea was o f te n  a b o l is h e d  a f t e r  th e  p a t i e n t  had 

d e l iv e r e d  a c h i l d  and th e y  assumed t h a t  t h i s  was as a r e s u l t
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o f  th e  c e r v i x  be ing  d i l a t e d  d u r in g  la b o u r .  In  an e f f o r t  

to  rep roduce  t h i s  p h y s i o l o g ic a l  c u re  o f  dysm enorrhoea , 

p a t ie n t s  were s u b je c te d  to  v ig o ro u s  d i l a t a t i o n  o f  th e  

c e r v i x .  I t  was f e l t  t h a t  d i l a t a t i o n  o f  th e  c e r v i x  would  

r u p tu r e  some o f  th e  muscle f i b r e s  o f  the  c e r v i x ,  th e re b y  

le a v in g  th e  p a t i e n t  w i t h  a g r e a t e r  d ia m e te r  o f  c e r v i c a l  

c a n a l.  P r im a ry  dysm enorrhoea was th o u g h t  to  be due to  

th e  c e r v i c a l  c a n a l o b s t r u c t i n g  th e  f lo w  o f  th e  menses and 

th u s  en la rgem en t o f  th e  c a n a l wou ld  r e l i e v e  th e  o b s t r u c t i o n .  

P a t ie n ts  w i th  p r im a ry  dysm enorrhoea have been shown to  have 

a b n o rm a l ly  h ig h  l e v e l s  o f  p r o s ta g la n d in  s y n th e ta s e .  Drugs 

w h ich  i n h i b i t  t h i s  enzyme have r e c e n t l y  been shown to  be 

e f f e c t i v e  in  th e  t r e a tm e n t  o f  t h i s  c o n d i t i o n ,  (Anderson e t  a l . ,  

197 8 ).

D i l a t a t i o n  o f  th e  c e r v i x  i s  now und e rtake n  i n  o rd e r  to  

o b ta in  an e n d o m e tr ia l  b io p s y  f o r  th e  d ia g n o s is  o f  numerous 

g y n a e c o lo g ic a l  c o n d i t io n s  and in  o r d e r  to  p e rm i t  e v a c u a t io n  

o f  th e  c o n te n ts  o f  a p re g n a n t  u te r u s .

To o b ta in  a n e n d o m e tr ia l  b io p s y  i t  i s  nece ssa ry  to  d i l a t e  

the  c e r v i x  to  a bo u t 8 mm to  a l lo w  a u t e r in e  c u r e t t e  t o  pass 

th ro u g h  th e  c e r v i x .  The c u r e t t e  i s  then used to  scrape 

p o r t io n s  o f  endom etrium  from  th e  u te ru s  wh ich  can be s u b m it te d  

to  h i s t o l o g i c a l  e x a m in a t io n .  A t y p i c a l  s e t  o f  d i l a t o r s  i s  

seen in  F ig u re  2 . 2 .
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I n  t e r m i n a t i o n  o f  p regnancy  th e  c e r v i x  has t o  be 

d i l a t e d  to  a l l o w  e v a c u a t i o n  o f  t h e  c o n c e p t i o n .  The 

d ia m e te r  t o  w h ich  th e  c e r v i x  must be d i l a t e d  i s  de te rm in e d  

by th e  g e s t a t i o n a l  age o f  t h e  p regnancy ,  a rough g u id e  

be ing  1 mm d i l a t a t i o n  f o r  each week o f  g e s t a t i o n .  A f t e r  

d i l a t a t i o n  o f  t h e  c e r v i x  th e  u t e r u s  i s  em pt ied  w i t h  a 

f l e x i b l e  p l a s t i c  s u c t i o n  c a n u la  o f  th e  t y p e  seen i n  F i g u r e  2 . 3 .

ANATOMY AND PHYSIOLOGY OF THE CERVIX.

The human c e r v i x  has two main r o l e s  t o  p l a y  between 

c o n c e p t io n  and d e l i v e r y  o f  th e  f o e t u s .  The f i r s t  r o l e  i t  

p l a y s  i s  t h a t  o f  a s p h i n c t e r  w h ich  ho ld s  th e  d e v e lo p in g  

ovum sa fe  w i t h i n  t h e  u t e r u s  u n t i l  l a t e  p regnancy .  T h i s  

r o l e  i s  then  d i s c a r d e d  and i t  has,  under  th e  i n f l u e n c e  o f  

m y o m é t r ia l  c o n t r a c t i l i t y ,  t o  d i l a t e  up t o  10 cm and a l l o w  

th e  f o e t u s  t o  pass s a f e l y  t h ro u g h  th e  b i r t h  c a n a l .  In  

making th e  change f rom  i t s  p regnancy  r o l e  t o  i t s  l a b o u r  r o l e ,  

t h e  c e r v i x  undergoes complex m o d i f i c a t i o n  i n  s t r u c t u r e  and 

f u n c t i o n ;  f rom a r e l a t i v e l y  r i g i d  s t r u c t u r e  wh ich  r e s i s t s  

s u r g i c a l  d i l a t a t i o n ,  t o  a s o f t  c o m p l i a n t  c e r v i x  w h ich  can 

undergo d i l a t a t i o n  t o  10 cm i n  t h e  cou rse  o f  a few hours  

o f  l a b o u r .

A knowledge o f  t h e  s t r u c t u r e  o f  th e  c e r v i x  i s  necessa ry  

t o  und e rs tan d  i t s  f u n c t i o n s .  E a r l y  w o rk e rs  who s t u d ie d  th e
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c e r v i x  were concerned w i t h  where t h e  corpus  o f  t h e  u t e r u s  

ended and th e  c e r v i x  began. A s c h o f f  (1905)  d e s c r i b e d  the  

is thm us  o f  th e  u t e r u s  as th e  p o r t i o n  wh ich  l a y  between the  

a n a to m ic a l  i n t e r n a l  os (where t h e  c a v i t y  o f  t h e  n o n -p re g n a n t  

u te r u s  j o i n s  th e  c e r v i x )  and a t  t h e  lo w e r  end, th e

h i s t o l o g i c a l  i n t e r n a l  os (where  t h e  e p i t h e l i u m  changed f rom

an e n d o m e t r ia l  t y p e ,  t o  an e n d o c e r v i c a l  t y p e ) .  The is thm us  

i s  th e  p a r t  o f  t h e  u t e r u s  w h ich  d e v e lo p s  to  fo rm  th e  l o w e r  

segment o f  th e  u t e r u s  d u r i n g  l a t e  p regnancy .

There f o l l o w e d  much d i s c u s s i o n  on th e  f u n c t i o n  o f  th e  

is th m u s  and i t  was n o t  u n t i l  D a n fo r t h  (1947)  s t u d i e d  the  

c e r v i x  t h a t  i t  came t o  be re ga rded  as p a r t  o f  th e  u t e r u s  

r a t h e r  than  th e  c e r v i x ,  because i t s  s t r u c t u r a l  e lem en ts  a re

s i m i l a r  t o  thos e  o f  t h e  co rpus  o f  th e  u t e r u s .

D a n fo r t h  a l s o  drew a t t e n t i o n  t o  th e  marked d i f f e r e n c e  

i n  s t r u c t u r e  between th e  c e r v i x  w h ich  i s  p r e d o m in a n t l y  

f i b r o u s  c o n n e c t i v e  t i s s u e  and th e  r e s t  o f  th e  u t e r u s  wh ich  

i s  m a in l y  m u s c u la r .  D a n f o r t h  s t u d i e d  n o t  o n l y  t h e  change 

i n  th e  e p i t h e l i a l  t y p e  b u t  a l s o  found a marked t r a n s i t i o n  

i n  the  c o m p o s i t i o n  o f  th e  s t roma a t  th e  l e v e l  o f  A s c h o f f ' s  

h i s t o l o g i c a l  i n t e r n a l  os ,  between th e  m uscu la r  u t e r u s  and 

th e  f i b r o u s  c e r v i x .  T h i s  a rea  he c a l l e d  th e  f i b r o m u s c u l a r  

j u n c t i o n .



25

C om pos i t ion  o f  th e  C e r v i c a l  S t rom a .

The c o m p o s i t i o n  o f  t h e  c e r v i c a l  s troma can be c o n s id e re d  

under  two hea d in gs ,  formed e lemen ts  and ground subs tance .

The formed e lem en ts  c o n s i s t  m a in l y  o f  c o l l a g e n  f i b r e s ,  a 

sm a l l  amount o f  e l a s t i c  and abo u t  ten  per  c e n t  smooth 

muscle f i b r e s .  D a n fo r t h  ( l 9 5 4 )  f e l t  t h a t  th e  amount and 

d i s t r i b u t i o n  o f  th e  smooth musc le  made i t  u n l i k e l y  t h a t  i t  

cou ld  c o n t r i b u t e  t o  th e  s p h i n c t e r i c  a c t i o n  o f  t h e  c e r v i x  i n  

e a r l y  p regnancy .  Ground subs tance  c o n s i s t s  o f  g l y c o s a m in o -  

g l y c a n s  i n  p r o t e o g l y c a n  complexes  wh ich  i n c o r p o r a t e  v a r y i n g  

amounts o f  w a te r  i n  th e  t i s s u e .  The v a r y i n g  amounts o f  

w a te r  i n  th e  t i s s u e s ,  t o g e t h e r  w i t h  changes i n  t h e  t y p e  o f  

c o l l a g e n ,  a re  p r o b a b l y  r e s p o n s i b l e  f o r  t h e  changes i n  th e  

c e r v i c a l  com p l iance  wh ich  a re  seen d u r i n g  p regnancy .

Harkness and Harkness (1959 )  have shown i n  r a t s  t h a t  

i n  pregnancy th e  c o l l a g e n  f i b r e s  o f  th e  c e r v i x  undergo 

h y p e r t r o p h y  and as a r e s u l t  o f  t hes e  changes t h e  c i r c u m f e r ­

ence t o  wh ich  th e  c e r v i x  c o u ld  be s t r e t c h e d  i n c re a s e d  t h r e e  

to  f o u r  t im e s  t h a t  o f  t h e  n o n -p re g n a n t  c e r v i x .  These 

a u th o rs  a l s o  no ted t h a t  th e  e x t e n s i b i l i t y  o f  th e  p re g n a n t  

r a t  c e r v i x  in c re a s e d  e l e v e n - f o l d  o v e r  the  n o n -p re g n a n t  

v a l u e s .  The r a t  c e r v i x  undergoes a p rocess  o f  " s o f t e n i n g " ,  

p r i o r  t o  l a b o u r ,  s i m i l a r  t o  t h a t  seen i n  th e  human c e r v i x .

I t  i s  d i f f i c u l t  t o  o b t a i n  human p reg n a n t  c e r v i x  f o r  s tudy  

bu t  i t  i s  p r o b a b le  t h a t  s i m i l a r  changes a re  p r e s e n t  i n  th e
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p h y s i c a l  p r o p e r t i e s  o f  t h e  human c e r v i x .

D a n fo r t h  ( i 9 6 0 )  showed h i s t o l o g i c a l  changes i n  th e  

c o l l a g e n  f i b r e  m a t r i x  o f  t h e  human c e r v i x  a f t e r  l a b o u r .

A t  th e  end o f  l a b o u r  t h e  c o l l a g e n  f i b r e s  a re  reduced i n  

s i z e  and h i g h l y  b ranched ,  w h i l e  t h e r e  i s  a l s o  a d i s s o c i a t i o n  

o f  th e  component f i b r i l s .  Von M a i l l o t ,  S t u h l s a t z  and 

Gentsch ( l 9 8 l )  sugges t  t h a t  t h e r e  i s  an i n i t i a l  s t r e t c h i n g  

o f  th e  c o l l a g e n  f i b r e s  and then  t h e y  s l i p  o v e r  each o t h e r .

To a l l o w  s l i p p i n g  o f  t h e  f i b r e s ,  t h e  p r o t e in a c e o u s  l i n k s  

between th e  f i b r i l s  have t o  be broken down by enzymes.

C o l la g e n  a c c o u n ts  f o r  abou t  50 pe r  c e n t  o f  th e  d r y  w e ig h t  

o f  t h e  c e r v i x ,  ( D a n f o r t h  I 9 6 0 )  and i t  i s  p ro b a b le  t h a t  

" s o f t e n i n g "  o f  t h e  c e r v i x  i n v o l v e s  changes i n  th e  f ramework  

o f  th e  c o l l a g e n  f i b r e s .  The changes i n  t h e  c o l l a g e n  m a t r i x  

a re  p r o b a b ly  i n f l u e n c e d  by a t  l e a s t  f o u r  hormones; o e s t r o g e n ,  

p r o g e s te r o n e ,  p r o s t a g l a n d i n  and r e l a x i n  bu t  t h e  p r e c i s e  

mechanism o f  t h e s e  changes i s  s t i l l  n o t  c o m p le t e l y  u n d e rs to o d ,  

( C o ld e r  1 9 8 0 ) .

PHYSICAL PROPERTIES OF THE CERVIX.

The c e r v i x  a c t s  os a v i s c o - e l a s t i c  t i s s u e  ( B la c k  1975)

I t  can be c o n s id e r e d  as a t i s s u e  w i t h  an e l a s t i c  component

wh ich  l i k e  a s p r i n g ,  w i l l  r e c o i l  when s t r e t c h e d .  I f  i t

had o n l y  e l a s t i c  p r o p e r t i e s ,  then  i t  would  a lways  q u i c k l y
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r e t u r n  t o  i t s  o r i g i n a l  shape and d ia m e te r  a f t e r  s t r e t c h i n g .  

T h i s  p r o p e r t y  i s  in d e p e n d e n t  o f  t h e  t im e  taken  t o  s t r e t c h  

the  t i s s u e .

The v is c o u s  e lem en t  o f  c e r v i c a l  t i s s u e  can be c o n s id e re d  

l i k e  a shock a b s o rb e r .  When a shock a b s o rb e r  i s  compressed,  

f l u i d  i s  d i s p l a c e d  and then  g r a d u a l l y  r e t u r n s  to  i t s  o r i g i n a l  

p o s i t i o n ,  w h i l e  r e t a i n i n g  a "memory" o f  th e  f a c t  t h a t  i t  has 

been compressed.  T h i s  component o f  th e  p h y s i c a l  p r o p e r t y  

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

Thus, th e  t im e  taken  t o  compress t h e  t i s s u e  w i l l  a f f e c t  the  

amount o f  f o r c e  r e q u i r e d  t o  a c h ie v e  com press ion .  I t  i s  t h i s  

v is c o u s  p r o p e r t y  o f  th e  c e r v i x  wh ich  makes i t  n e ce ssa ry  t o  

d i l a t e  th e  c e r v i x  a l i t t l e  a t  a t im e .  I f  th e  c e r v i x  were 

t r u l y  e l a s t i c ,  then  one c o u ld  d i l a t e  the  c e r v i x  i n  one s te p  

to  the  r e q u i r e d  d i a m e t e r .  I n  c l i n i c a l  p r a c t i c e  a s low r a t e  

o f  d i l a t a t i o n  i s  a ch ieved  by u s in g  a s e r i e s  o f  d i l a t o r s  wh ich 

i n c r e a s e  i n  d i a m e te r  by 1 mm and by t a k i n g  abou t  two seconds 

f o r  each d i l a t a t i o n .  To d i l a t e  t h e  c e r v i x  i n  one s te p  to  

the  r e q u i r e d  d i a m e te r ,  t a k i n g  t h e  same t im e  f o r  d i l a t a t i o n ,  

would r e q u i r e  a l a r g e  amount o f  f o r c e  because o f  t h e  v i s c o u s  

e lement  o f  th e  t i s s u e .  When e x c e s s i v e  f o r c e s  a re  a p p l i e d  

t o  a t i s s u e  t h e r e  i s  a lways  t h e  p o s s i b i l i t y  t h a t  t h e  t i s s u e  

w i l l  s u s t a in  damage.
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Black  e t  a l .  ( l 9 7 5 b )  i n  an i n  v i t r o  s tu d y  o f  human 

c e r v i x ,  u s in g  a f o r c e  measur ing  d e v i c e ,  found t h a t  a f t e r  

pass ing  th e  same d i l a t o r  th ro u g h  a c e r v i x  f o u r t e e n  t im e s  

a t  f i v e  second i n t e r v a l s ,  th e  f o r c e  r e q u i r e d  t o  d i l a t e  the  

c e r v i x  on t h e  l a s t  o c c a s io n  had reduced to  abou t  f i f t y  

per  c e n t  o f  t h a t  r e q u i r e d  i n  t h e  f i r s t  passage o f  th e  

d i l a t o r .

The d i f f e r e n c e  between t h e  f i r s t  and second passage 

o f  the  d i l a t o r  was abou t  t h r e e  t o  f i v e  per  c e n t  o f  th e  f o r c e  

r e q u i r e d  on th e  f i r s t  passage. By th e  l a s t  d i l a t a t i o n  much 

s m a l l e r  r e d u c t i o n s  i n  f o r c e  were be ing  found .  T h i s  f i n d i n g  

o f  g r a d u a l  r e d u c t i o n  i n  t h e  f o r c e  r e q u i r e d  t o  pass the  

d i l a t o r  on each s u c c e s s i v e  o c c a s io n ,  shows t h a t  t h e  v i s c o u s  

e lement  i s  p r e s e n t  and th e  c e r v i x  i s  r e t a i n i n g  a "memory" 

o f  the  f a c t  t h a t  i t  has been d i l a t e d .  The r e d u c t i o n  i n  

the  f o r c e  r e q u i r e d  to  pass th e  d i l a t o r  on each s u c c e s s iv e  

occ a s io n  i s  s m a l l .  I n  c l i n i c a l  p r a c t i c e  one u s u a l l y  passes 

the  d i l a t o r  once and i t  i s  th e  f i r s t  passage o f  a d i l a t o r  

wh ich meets th e  g r e a t e s t  r e s i s t a n c e .  B l a c k ' s  s tu d y  a l s o  

showed th e  t y p i c a l  p a t t e r n  o f  i n c r e a s i n g  f o r c e  be ing  r e q u i r e d  

to  pass d i l a t o r s  o f  i n c r e a s i n g  d i a m e te r .  D e s p i t e  the  g ra d u a l  

r e d u c t i o n  i n  th e  f o r c e  r e q u i r e d  to  pass a d i l a t o r  on 

s u c c e s s iv e  o c c a s io n s ,  th e  n e x t  s i z e  o f  d i l a t o r  r e q u i r e d  a 

l a r g e r  Force than t h a t  used on th e  f i r s t  passage o f  the  

s m a l l e r  d i l a t o r .  I f  i t  were p o s s i b l e  t o  p e r fo rm  m u l t i p l e
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i n s e r t i o n s  o f  a d i l a t o r  a t  f i v e  second i n t e r v a l s  and then 

change th e  d i l a t o r  f o r  t h e  n e x t  s i z e  i n  t h i s  t im e  b e fo r e  

the  v is c o u s  e lem en t  has re c o v e re d ,  t h i s  m igh t  le a d  to  a 

r e d u c t i o n  i n  th e  f o r c e  r e q u i r e d  f o r  the  passage o f  the  n e x t  

d i l a t o r  s i z e .  The t im e  i n t e r v a l  between d i f f e r e n t  d i l a t o r  

s i z e s  i s  as i m p o r t a n t  as th e  t im e  between repea ted  d i l a t a t i o n s  

w i t h  the  same s i z e  o f  d i l a t o r .  The te c h n iq u e  o f  m u l t i p l e  

i n s e r t i o n s  o f  a d i l a t o r  does n o t  have any b e n e f i c i a l  e f f e c t  

i n  c l i n i c a l  p r a c t i c e .

Forces I n v o l v e d  i n  D i l a t a t i o n  o f  the  C e r v i x .

I n  o r d e r  to  s u r g i c a l l y  d i l a t e  the  c e r v i x  two f o r c e s  

need to  be overcome, f r i c t i o n  and c o m p r e s s i b i l i t y  o f  the  

c e r v i x .  F r i c t i o n  i s  p r e s e n t  between th e  t a p e r  o f  the  

d i l a t o r  and th e  c e r v i c a l  c a n a l ,  o n l y  w h i l e  th e  d i l a t o r  i s  

moving th ro u g h  th e  c a n a l .  F r i c t i o n  p r o b a b ly  a ccou n ts  f o r  

a f a i r l y  sm a l l  p r o p o r t i o n  o f  th e  t o t a l  f o r c e  r e q u i r e d  to  

pass a d i l a t o r  t h ro u g h  th e  c e r v i c a l  c a n a l ,  s in c e  t h e r e  i s  

no a p p r e c ia b l e  r e d u c t i o n  i n  t h e  amount o f  f o r c e  needed to  

pass the  d i l a t o r ,  when th e  fo rw a r d  movement o f  th e  d i l a t o r  

i s  s topped .  Once th e  d i l a t o r  has s topped moving, i t  

c o n t in u e s  to  compress t h e  c e r v i c a l  cana l  and p r e v e n ts  i t  

r e t u r n i n g  to  i t s  o r i g i n a l  d i a m e te r .  C e r v i c a l  mucus w i l l  

a l s o  l u b r i c a t e  th e  d i l a t o r  and so reduce f r i c t i o n  between 

th e  d i l a t o r  and th e  c e r v i c a l  c a n a l .
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The c o m p r e s s i b i l i t y  o f  th e  c e r v i x  depends on the  

d ia m e te r  o f  th e  c e r v i c a l  c a n a l  and on the  c om p l iance  o f  the  

c e r v i c a l  t i s s u e .  The d ia m e te r  o f  the  c e r v i c a l  c a n a l  i s  

a f f e c t e d  by th e  number o f  p r e v io u s  p regn anc ie s  wh ich  the  

p a t i e n t  has had, H a l l i d a y ,  Jacobs and Heyns (1958 )  and 

Johns tone  e t  a l .  ( l 9 7 4 ) .

I n  o r d e r  t o  measure th e  ease w i t h  wh ich  a c e r v i x  may 

be d i l a t e d ,  one can measure th e  a x i a l  f o r c e  e x e r t e d  on 

the tap e re d  d i l a t o r .  D i l a t a t i o n  takes  p la c e  o v e r  the  

tape red  p o r t i o n  o f  th e  d i l a t o r  and t h i s  i n  t u r n  e x e r t s  a 

c i c u m f e r e n t i a l  f o r c e  on th e  c e r v i c a l  c a n a l .  I t  i s  p o s s i b l e  

t o  d i r e c t l y  measure th e  c i r c u m f e r e n t i a l  f o r c e  on th e  c e r v i c a l  

c a n a l .  To do t h i s ,  i t  i s  nece ssa ry  to  des ign  a d i l a t o r  

wh ich expands r a d i a l l y .  Measurement o f  the  f o r c e  r e q u i r e d  

to  open th e  jaws o f  such a d i l a t o r  g i v e s  th e  c i r c u m f e r e n t i a l  

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

i s  v e r y  complex and o n l y  one s m a l l  s tudy  has been r e p o r t e d  

w i t h  t h i s  t y p e  o f  i n s t r u m e n t  (B e n to v  and S t u b b l e f i e l d  1980 ) .

I n  c l i n i c a l  p r a c t i c e ,  a d i l a t o r  i s  pushed t h ro u g h  th e  

c e r v i x  and the  p roced u re  repe a te d  w i t h  i n c r e a s i n g  d i a m e te rs  

o f  d i l a t o r . I t  i s  r e l a t i v e l y  s im p le  to  des ign  an a pp a ra tu s  

wh ich  w i l l  measure th e  f o r c e  t r a n s m i t t e d  f rom th e  o p e r a t o r ' s  

hand to  a d i l a t o r  and as t h i s  i n v o l v e s  fewer  moving p a r t s ,  

the  l i k e l i h o o d  o f  m echan ica l  f a i l u r e  i s  reduced .  We
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t h e r e f o r e  d ec ided  t o  d e v e lo p  t h i s  t y p e  o f  i n s t r u m e n t ,

COMPLICATIONS OF TERMINATION OF PREGNANCY.

C o m p l i c a t i o n s  o f  f i r s t  t r i m e s t e r  t e r m i n a t i o n  o f  p regnancy 

may be c o n s id e re d  i n  two c a t e g o r i e s ,  namely,  thos e  o c c u r r i n g  

a t  th e  t im e  o f  th e  p ro c e d u re  and s e c o n d ly ,  l a t e  seque lae  o f  

th e  p roced u re  wh ich  may a f f e c t  f u t u r e  r e p r o d u c t i v e  l i f e .

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

p regnancy ,  th e  method o f  t e r m i n a t i o n  i s  i m p o r t a n t .  The 

method o f  t e r m i n a t i o n  i s  dependant  on th e  g e s t a t i o n a l  age o f  

th e  p regnancy .  I n  Glasgow, d i l a t a t i o n  o f  t h e  c e r v i x  

f o l l o w e d  by s u c t i o n  c u r e t t a g e  i s  used to  t e r m in a t e  p re g n a n c ie s  

up t o  t w e l v e  weeks g e s t a t i o n .  T h e r e a f t e r  e x t r a - a m n i o t i c  

i n f u s i o n  o f  p r o s t a g l a n d i n  E2 i s  used to  t e r m in a t e  the  

p regnancy .  I n  Amer ica  and p a r t s  o f  Eas te rn  Europe,  s u c t i o n  

c u r e t t a g e  i s  o f t e n  c a r r i e d  o u t  up to  s i x t e e n  weeks o f  

g e s t a t i o n .

L a m in a r ia  abso rb  f l u i d  wh ich  then  produces an i n c r e a s e  

i n  th e  d ia m e te r  o f  t h e  l a m i n a r i a .  They have been used i n  

Amer ica  to  p roduce d i l a t a t i o n  o f  t h e  c e r v i x  p r i o r  t o  

t e r m i n a t i o n .  These d e v i c e s  have neve r  been p o p u la r  i n  the  

U n i te d  Kingdom bu t  t h e y  a re  e f f e c t i v e  i n  p ro d u c in g  a g ra d u a l  

d i l a t a t i o n  o f  th e  c e r v i x .
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C e r v i c a l  Damage.

Hu lka and H ig g in s  ( l 9 6 l )  i n v e s t i g a t e d  t h e  e f f e c t  o f  

d i l a t a t i o n  o f  t h e  c e r v i x  i n  th e  n o n -p re g n a n t  s t a t e .  One 

hundred and f i f t y - f o u r  p a t i e n t s  who were abo u t  t o  undergo 

t o t a l  h y s te re c to m y  were s u b je c t e d  t o  d i l a t a t i o n  o f  th e  

c e r v i x ,  im m e d ia te l y  p r i o r  t o  remova l  o f  the  u t e r u s .  The 

c e r v i x  was d i l a t e d  w i t h  Hegar d i l a t o r s  up to  12 mm and 

f o l l o w i n g  removal  o f  t h e  u t e r u s ,  t h e  c e r v i x  and u t e r u s  

were opened l o n g i t u d i n a l l y . T h i r t y - n i n e  p e r  c e n t  o f  p a t i e n t s  

had s u s ta in e d  t e a r s  o f  t h e  i n t e r n a l  os t o  a dep th  o f  2 mm and 

a f u r t h e r  t w e n t y - tw o  pe r  c e n t  had t e a r s  o f  o v e r  5 mm i n  d e p th .  

The t e a r s  i n  th e  i n t e r n a l  os had a c h a r a c t e r i s t i c  p a t t e r n  o f  

a l o n g i t u d i n a l  t e a r ,  b e g in n in g  i n  t h e  c e r v i c a l  c a n a l  deepes t  

a t  t h e  l e v e l  o f  t h e  i n t e r n a l  os and t a p e r i n g  o f f  i n  t h e  

i s t h m i c  p o r t i o n  o f  th e  u t e r u s .  An im p o r t a n t  f e a t u r e  o f  t h i s  

s tudy  was t h a t  t h e s e  t e a r s  were n o t  v i s i b l e  a t  t h e  t im e  o f  

the  p roced u re  and d i d  n o t  g i v e  r i s e  t o  undue haemorrhage.

Hu lka e t  a l .  ( l 9 7 4 )  i n  a s tu d y  o f  the  f o r c e  r e q u i r e d  t o  

d i l a t e  the  c e r v i x  a t  t e r m i n a t i o n  o f  p regnancy ,  drew a t t e n t i o n  

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

beyond 11 mm p a r t i c u l a r l y  i n  n u l l i p a r o u s  p a t i e n t s .

D i l a t a t i o n  beyond t h i s  d ia m e te r  o f t e n  produced a sudden f a l l  

i n  t h e  f o r c e  r e q u i r e d  t o  d i l a t e  t h e  c e r v i x  and Hu lka  p o s t u l a t e s  

t h a t  t h i s  was due t o  th e  o c c u r r e n c e  o f  th e  t e a r s  seen i n  h i s  

n o n -p re g n a n t  s t u d y .  The o c c u r r e n c e  o f  these  t e a r s  may e x p l a i n
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th e  sudden " g i v e "  enco un te red  d u r i n g  c e r v i c a l  d i l a t a t i o n ,  

F i t z p a t r i c k  and Dobson ( l 9 7 9 )  i n  s t u d i e s  o f  sheep c e r v i x ,  

s u b je c te d  p o r t i o n s  o f  th e  c e r v i x  t o  s t r e t c h i n g  and found 

t h a t  t h e  c e r v i x  i n i t i a l l y  was a b le  t o  w i t h s t a n d  f a i r l y  

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

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

to  s t r e t c h  bu t  a t  a much l o w e r  t e n s i o n ,  u n t i l  com p le te  

r u p t u r e  o f  th e  t i s s u e  o c c u r r e d  . These f i n d i n g s  i n  

sheep c e r v i x  have been c o n f i r m e d  by o u r  r e s e a rc h  g roup .

The o c c u r re n c e  o f  thes e  e p i t h e l i a l  t e a r s ,  w h i l e  n o t  g i v i n g  

r i s e  to  undue haemorrhage, p r o b a b ly  o f t e n  remain  und iagnosed ,  

as th e y  a re  n o t  v i s i b l e  and may accou n t  f o r  t h e  f a i l u r e  o f  

the  c e r v i x  t o  a c t  as a s p h i n c t e r  i n  subsequen t  p r e g n a n c ie s .

The c e r v i x  may s u s t a i n  a second t y p e  o f  i n j u r y  when 

the  v o l s e l l u m  t e a r s  o f f  th e  a n t e r i o r  l i p  o f  t h e  c e r v i x  

d u r i n g  d i l a t a t i o n .  T h i s  t y p e  o f  i n j u r y  may n o t  damage th e  

pa tency  o f  th e  i n t e r n a l  os b u t  o f t e n  g i v e s  r i s e  t o  haemorrhage 

and i s  t h e r e f o r e  e a s i l y  s p o t t e d  a t  o p e r a t i o n .  T h is  i n j u r y  

i s  e a s i l y  t r e a t e d  a t  t h e  t im e  o f  o p e r a t i o n  w i t h  a few s u t u r e s  

wh ich  r e s t o r e  t h e  c e r v i x  t o  i t s  normal c o n f i g u r a t i o n  and 

a l s o  a c h iev e  h a e m o s ta s is .  Cadesky, R i v i n s k y  and Lyons ( l 9 8 l )  

d e s c r i b e  t h i s  i n j u r y  o c c u r r i n g  i n  two o u t  o f  t w e n t y - n i n e  

p a t i e n t s  ( 6 . 9 ^ ) ,  un d e rg o in g  t e r m i n a t i o n  o f  pregnancy  up to  

s i x t e e n  weeks g e s t a t i o n ,  by d i l a t a t i o n  and e v a c u a t i o n .  He

s t a t e s  t h a t  t h i s  i n j u r y  i s  n o t  due t o  d i l a t a t i o n  o f  th e  c e r v i x
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bu t  as th e  v o l s e l l u m  p r o v id e s  c o u n te r  t r a c t i o n  d u r i n g  

d i l a t a t i o n ,  i t  must r e p r e s e n t  t h e  use o f  e x c e s s i v e  f o r c e  

i n  d i l a t a t i o n .  I n  t h e  p a t i e n t s  s t u d ie d  i n  C h ap te r  7,  

t h i s  t y p e  o f  i n j u r y  was seen i n  two p a t i e n t s  i n  a s e r i e s  

o f  t h r e e  hundred and f i f t y - f i v e  p a t i e n t s  (0 .5 /2 )  when 

d i l a t a t i o n  o f  th e  c e r v i x  was re s e rv e d  f o r  p re g n a n c ie s  

below t w e l v e  weeks g e s t a t i o n .

I n c id e n c e  o f  C e r v i c a l  L a c e r a t i o n .

Harman, F i s h  and Tyson ( l 9 8 l )  i n  a s tu d y  o f  810 p a t i e n t s  

unde rgo in g  f i r s t  t r i m e s t e r  t e r m i n a t i o n  o f  p regnancy  i n  

M an i toba ,  Canada, had an i n c i d e n c e  o f  3 ,0 9  p e r  c e n t  c e r v i c a l  

l a c e r a t i o n s .  T h e i r  p a t i e n t s  were l i m i t e d  t o  ten  weeks 

g e s t a t i o n  f o r  p r i m i g r a v i d a e  and e leven  weeks f o r  m u l t i g r a v i d a e . 

A t i e n z a ,  Burkman and K ing  ( i 9 6 0 )  i n  a s e r i e s  o f  1 ,602  s u c t i o n  

t e r m i n a t i o n s ,  found t h e  i n c i d e n c e  o f  c e r v i c a l  l a c e r a t i o n s  t o  

be 1 .3 7  pe r  c e n t .  I t  i s  i n t e r e s t i n g  t h a t  t h e  r a t e  was 

2 . 7  per  c e n t  i n  n u l l i p a r o u s  and 0 .2 3  per  c e n t  i n  m u l t i p a r o u s  

p a t i e n t s  and 4 6 ,1 9  pe r  c e n t  o f  t h e i r  p a t i e n t s  were n u l l i p a r o u s .

S t a l l w o r t h y ,  M oo lgaoker  and Walsh ( l 9 7 l )  showed the  

i n c id e n c e  o f  c e r v i c a l  l a c e r a t i o n  t o  be 3 . 9  per  c e n t  i n  

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

was 3^.3 per  c e n t .  S u c t i o n  t e r m i n a t i o n  was used up t o  

f o u r t e e n  weeks g e s t a t i o n  i n  t h i s  s t u d y .



35

Johns tone  e t  a l . (1976 )  showed t h a t  i n  cases where th e  

c e r v i x  had been d i l a t e d  beyond 12 mm t o  p e r m i t  s u c t i o n  

c u r e t t a g e ,  t h e  d i a m e te r  o f  t h e  i n t e r n a l  os was s i g n i f i c a n t l y  

h i g h e r  than  i n  th o s e  cases i n  w h ich  d i l a t a t i o n  was r e s t r i c t e d  

t o  12 mm. These s t u d i e s  were pe r fo rm ed  s i x  weeks a f t e r  

s u c t i o n  t e r m i n a t i o n  and c o n f i r m e d  th e  v iew t h a t  c e r v i c a l  

t rauma i s  more l i k e l y  when e x c e s s i v e  d i l a t a t i o n  o f  th e  c e r v i x  

i s  used. E x c e s s iv e  d i l a t a t i o n  o f  th e  c e r v i x  can be avo ided  

by r e s t r i c t i n g  s u c t i o n  t e r m i n a t i o n  t o  p re g n a n c ie s  o f  l e s s  

than t w e l v e  weeks.

A t i e n z a ,  Burkman and K ing  ( l 9 8 0 )  showed a t e n - f o l d  

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

women, compared t o  m u l t i p a r o u s  women and i t  i s  t o  t h e  

n u l l i p a r o u s  women t h a t  o u r  a t t e n t i o n  shou ld  be focussed  i n  

a t te m p ts  t o  i n c r e a s e  c e r v i c a l  c om p l iance  and t h e r e b y  reduce 

t h e  i n c i d e n c e  o f  c e r v i c a l  damage.

U t e r i n e  P e r f o r a t i o n .

The u t e r u s  may be p e r f o r a t e d  a t  two s i t e s ,  th e  fundus 

o f  the  u t e r u s  and th e  c e r v i x .  These i n j u r i e s  a r i s e  f rom 

d i f f e r e n t  t y pes  o f  a c c i d e n t .  P e r f o r a t i o n  o f  th e  fundus 

can o c c u r  when a sudden " g i v e "  i s  encoun te red  d u r i n g  

d i l a t a t i o n  o f  th e  c e r v i x .  The unexpected " g i v e "  reduces 

c o n t r o l  o f  th e  d i l a t o r  w h ich  may then  pass th ro u g h  t h e  fundus
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F o l l o w in g  d i l a t a t i o n  o f  th e  c e r v i x ,  th e  fundus may be 

p e r f o r a t e d  i f  i n s t r u m e n t s  a re  i n s e r t e d  i n t o  t h e  u t e r u s  

to  remove th e  p r o d u c ts  o f  c o n c e p t i o n .  W i th  th e  

i n t r o d u c t i o n  o f  t h e  Karman C a t h e t e r  and o t h e r  f l e x i b l e  

p l a s t i c  s u c t i o n  c u r e t t e s ,  t h e  need f o r  i n s t r u m e n t a t i o n  

shou ld  now be r a r e .

Harman, F is h  and Tyson ( l 9 8 l )  found th e  i n c i d e n c e  

o f  u t e r i n e  p e r f o r a t i o n s  t o  be 0 . 7 4  per  c e n t  i n  t h e i r  

s tu d y  u s in g  r i g i d  p l a s t i c  s u c t i o n  c u r e t t e s ,  f o l l o w e d  by 

sharp c u r e t t a g e .  A t i e n z a ,  Burkman and K ing  ( l 9 8 0 )  u s in g  

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

t o  be 0.1 per  c e n t .  They a l s o  r e p o r t  two cases (0.05/2) 

where th e  u t e r u s  was p e r f o r a t e d  a t  t h e  l e v e l  o f  th e  

c e r v i x .  They a s c r i b e  t h i s  i n j u r y  t o  th e  c r e a t i o n  o f  a 

f a l s e  passage d u r i n g  d i l a t a t i o n  o f  th e  c e r v i x ,  when th e  

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

V a g in a l  e x a m in a t io n  and sound ing  o f  th e  c e r v i c a l  c a n a l  

p r i o r  t o  d i l a t a t i o n  o f  t h e  c e r v i x ,  shou ld  d iagnose  

m a lp o s i t i o n s  o f  t h e  u t e r u s .

Haemorrhage.

Blood l o s s  a t  t h e  t im e  o f  o p e r a t i o n ,  u s in g  t h e  te c h n iq u e s  

a l r e a d y  d e s c r i b e d ,  shou ld  be v e r y  lo w .  Hu lka  e t  a l . (1974 )
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measured b lood  l o s s  i n  70 s u c t i o n  t e r m i n a t i o n s  and 

found i t  t o  be c o n s i s t e n t l y  below 50 mis .  Harman, F is h  

and Tyson (1981)  r e p o r t  9 cases  o f  haemorrhage i n  810 

s u c t i o n  t e r m i n a t i o n ,  w i t h  3 p a t i e n t s  r e q u i r i n g  t r a n s f u s i o n  

I n  th e  cases p re s e n te d  i n  C h ap te r  6,  o n l y  1 case o u t  o f  

355 p a t i e n t s  ( 0 . 2 8 ^ )  r e q u i r e d  b lood  t r a n s f u s i o n .  In  

t h i s  s e r i e s  e x c e s s i v e  b lood  l o s s  o n l y  o c c u r r e d  when th e  

assessment o f  g e s t a t i o n  had been u n d e re s t im a te d  a t  th e  

i n i t i a l  c l i n i c a l  e x a m in a t io n  and s u c t i o n  t e r m i n a t i o n  was 

per fo rm ed  a f t e r  t w e l v e  weeks g e s t a t i o n .

A n a e s t h e s i a .

I n  N o r th  A m er ica ,  th e  s ta n d a rd  a n a e s t h e t i c  f o r  

s u c t i o n  t e r m i n a t i o n  i s  l o c a l  a n a e s t h e t i c  i n  th e  fo rm  o f  

a p a r a c e r v i c a l  b l o c k ,  w h i l e  i n  t h e  U n i t e d  Kingdom, most 

p a t i e n t s  have s u c t i o n  t e r m i n a t i o n  c a r r i e d  o u t  under  g e n e r a l  

a n a e s th e s ia .  Harman, F i s h  and Tyson (1981)  had a n a e s t h e t i c  

prob lems i n  2 .3 5  pe r  c e n t  o f  p a t i e n t s  un d e rg o in g  s u c t i o n  

t e r m i n a t i o n  w i t h  a g e n e r a l  a n a e s t h e t i c .  None o f  the  

a n a e s t h e t i c  p rob lems were s e r i o u s  and t h e r e  were no 

a n a e s t h e t i c  d e a th s .

Pe te rson  e t  a l .  (1981 )  c a l c u l a t e d  th e  c o m p a r a t i v e  r i s k s  

o f  dea th  f rom a n a e s th e s ia  i n  induced  a b o r t i o n  b e fo r e  tw e lv e
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weeks g e s t a t i o n .  He compared s t a t i s t i c s  f o r  l o c a l  and 

g e n e r a l  a n a e s th e s ia  a f t e r  e x c l u d i n g  p r e - e x i s t i n g  d i s e a s e .

He found th e  r a t e s  t o  be 0 . 3 7  pe r  100 ,000  a b o r t i o n s  under  

g e n e ra l  a n a e s th e s ia  and 0 ,1 5  pe r  100 ,000 a b o r t i o n s  under  

l o c a l  a n a e s th e s ia .

W i th  th e  use o f  l o c a l  a n a e s th e s ia  f o r  s u c t i o n  t e r m i n a t i o n ,  

the  r i s k  o f  a n a e s t h e t i c  p rob lems a re  reduced ,  w i t h  t h e  added 

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

Re ta ined  P r o d u c t s .

P o s t - o p e r a t i v e  c o m p l i c a t i o n s  c e n t r e  round t h e  prob lem 

o f  p r o d u c ts  o f  c o n c e p t i o n  r e m a in in g  i n  th e  u t e r u s .  Re ta ined  

p ro d u c ts  p r e v e n t  c om p le te  r e t r a c t i o n  o f  th e  u t e r i n e  muscle 

and t h e r e f o r e  can g i v e  r i s e  to  in c re a s e d  haemorrhage. The 

o t h e r  main prob lem o f  r e t a i n e d  p r o d u c ts  i s  t h a t  t h e y  p r o v id e  

an i d e a l  c u l t u r e  medium f o r  b a c t e r i a  and so can g i v e  r i s e  

t o  p e l v i c  i n f e c t i o n  w h ich  may u l t i m a t e l y ,  i f  u n t r e a t e d ,  

cause t u b a l  damage o r  s e p t i c a e m ia .  B e r i c ,  K u p re s an in  

and Hu lka  ( l 9 7 2 )  found r e t a i n e d  p r o d u c ts  i n  1 2 ,4  per  c e n t  

o f  coses a t  s i x  weeks and 100 pe r  c e n t  o f  cases  a t  t w e l v e  

weeks, a l t h o u g h  a l l  th e  t e r m i n a t i o n s  i n  t h i s  s e r i e s  were 

pe r fo rmed w i t h  6 mm s u c t i o n  c u r e t t e s .  Harman, F i s h  and 

Tyson ( l 9 8 l )  found r e t a i n e d  p r o d u c ts  t o  be a p rob lem i n
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2 .5  per  c e n t  o f  cases .  The l a r g e r  s i z e  s u c t i o n  c u r e t t e s  

p r o v id e  a g r e a t e r  a rea  o f  t h e  a s p i r a t i o n  open ings  wh ich  

are  more a p p r o p r i a t e  i n  d e a l i n g  w i t h  the  i n c r e a s i n g  s i z e  

o f  f o e t a l  p a r t s  t h a t  a re  e n co un te red  w i t h  i n c r e a s i n g  

g e s t a t i o n a l  age. C o r r e c t  s e l e c t i o n  o f  s u c t i o n  c u r e t t e  

f o r  each case w i l l  m in im is e  t h e  i n c i d e n c e  o f  c o m p l i c a t i o n s  

a r i s i n g  f rom r e t a i n e d  p r o d u c t s  o f  c o n c e p t i o n .

A m n io t i c  F l u i d  Embol ism.

T h is  r a r e  and o f t e n  f a t a l  c o n d i t i o n  has been d e s c r ib e d  

as a c o m p l i c a t i o n  o f  t e r m i n a t i o n  o f  pregnancy i n  t h e  U n i t e d  

S t a t e s .  Between 1972 and 1978, f i f t e e n  cases o f  a m n io t i c  

f l u i d  embol ism were r e p o r t e d ,  w h i l e  a p p r o x im a te l y  one 

m i l l i o n  p re g n a n c ie s  were t e r m in a t e d  a n n u a l l y .  The in c id e n c e  

o f  t h i s  c o m p l i c a t i o n  i s  t h u s  v e r y  low bu t  i t  does accoun t  

f o r  t w e l v e  pe r  c e n t  o f  dea ths  a s s o c ia t e d  w i t h  l e g a l l y  in duced  

a b o r t i o n ,  ( G u i d o t t i ,  Gr imes and Cates  1 9 8 l ) ,  T h is  

c o m p l i c a t i o n  was p r e d o m in a n t l y  a s s o c ia t e d  w i t h  m i d - t r i m e s t e r  

a b o r t i o n s ,  pe r fo rm ed  u s in g  h y p e r t o n i c  s o l u t i o n s  o f  urea  

and s a l i n e .  There  was a s i x t y  pe r  c e n t  i n c i d e n c e  o f  

d is s e m in a te d  i n t r a v a s c u l a r  c o a g u l a t i o n  a s s o c ia t e d  w i t h  these  

d e a th s .  The i n c i d e n c e  o f  a m n io t i c  f l u i d  embol ism rose  

from n i l  a t  t w e l v e  weeks g e s t a t i o n  t o  7 . 2  dea ths  per  100 ,000  

a b o r t i o n s  a t  tw e n t y - o n e  weeks ( G u i d o t t i ,  Gr imes and Ca tes ,  

1 9 8 l ) .  One case has been re c o rd e d  when s u c t i o n  t e r m i n a t i o n
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o f  p regnancy  was pe r fo rm ed  a t  s i x t e e n  weeks Cates e t  a l . ,  

( l 9 8 l ) .  A m n io t i c  f l u i d  embol ism o c c u r re d  d u r i n g  the  

s u c t i o n  t e r m i n a t i o n  and th e  p a t i e n t  d ie d  f rom a r u p t u r e d  

l i v e r ,  s u s ta in e d  d u r i n g  th e  r e s u s c i t a t i o n  p ro c e d u re .

T h is  c o m p l i c a t i o n  can be avo ided  by p e r f o r m in g  

t e r m i n a t i o n  o f  p regnancy  as e a r l y  as p o s s i b l e  i n  t h e  pregnancy 

T h i s  i s  b e s t  ach ie v e d  by m in i m i s i n g  th e  d e la y  between th e  

r e f e r r a l  f rom th e  g e n e r a l  p r a c t i t i o n e r  and th e  p a t i e n t  ha v in g  

th e  p rocedu re  pe r fo rm e d .  Harman, F ish  and Tyson ( l 9 8 0 )  

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

p resen ted  i n  th e  f i r s t  t r i m e s t e r  o f  p regnancy  bu t  d i d  no t  

undergo t e r m i n a t i o n  u n t i l  m i d - t r i m e s t e r .

The average d e la y  between c o n s u l t a t i o n  and a d m is s io n  f o r  

o p e r a t i o n  i n  th e  f i r s t  t r i m e s t e r  was 1 1 ,8  days .  T h i s  i s  

o b v i o u s l y  u n a c c e p ta b le  i n  t h e  p r o v i s i o n  o f  a b o r t i o n  s e r v i c e s .

The main c o n c l u s i o n  t o  be drawn from t h i s  s tu d y  o f  

im media te  c o m p l i c a t i o n s  o f  f i r s t  t r i m e s t e r  t e r m i n a t i o n  o f  

pregnancy ,  i s  t h a t  t h e  e a r l i e r  t h e  p rocedu re  i s  done i n  a 

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

a r i s i n g .
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The E f f e c t  o f  T e r m in a t i o n  o f  Pregnancy 

on Subsequent P r e g n a n c ie s .

W ith  the  i n c r e a s i n g  numbers o f  p a t i e n t s  und e rgo in g  

t e r m i n a t i o n  o f  pregnancy  much a t t e n t i o n  has been focussed  

on the  per fo rm ance  o f  these  p a t i e n t s  i n  f u t u r e  p re g n a n c ie s .  

Macnaughton (1961)  has shown t h a t  p a t i e n t s  who s t a r t  t h e i r  

r e p r o d u c t i v e  l i f e  w i t h  a spontaneous a b o r t i o n ,  have an 

in c re a s e d  in c id e n c e  o f  t h r e a te n e d  a b o r t i o n ,  p r e m a t u r i t y  

and p e r i n a t a l  l o s s  i n  t h e i r  second pregnancy .  K e i r s e  

e t  a l .  (1978)  showed t h a t  th e  i n c re a s e d  i n c id e n c e  o f  

p rematu re  d e l i v e r y  i n  those  p a t i e n t s  w i t h  a p r e v io u s  

spontaneous a b o r t i o n  was r e l a t e d  m a in l y  t o  those  

p regnanc ies  wh ich  ended i n  th e  second t r i m e s t e r  and no t  

i n  the  f i r s t  t r i m e s t e r .  The i n c id e n c e  o f  p r e - t e r m  l a b o u r  

was a l s o  r e l a t e d  t o  th e  number o f  p r e v io u s  spontaneous 

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

W r i g h t ,  Campbel l  and Beaz ley  ( l 9 7 2 )  found a t e n - f o l d  

i n c r e a s e  i n  the  i n c i d e n c e  o f  spontaneous m i d - t r i m e s t e r  

a b o r t i o n  i n  p a t i e n t s  who had p r e v i o u s l y  had a f i r s t  t r i m e s t e r  

t e r m i n a t i o n  o f  p regnancy ,  compared to  those  w i t h  no p re v io u s  

t e r m i n a t i o n .  S e v e n t y -n in e  per  c e n t  o f  the  p a t i e n t s  i n  

t h i s  s tudy  had undergone t e r m i n a t i o n  i n  p r i v a t e  c l i n i c s  and 

many o f  them were b e fo r e  th e  c u r r e n t  A b o r t i o n  A c t  was
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i n t r o d u c e d ,  so t h a t  a c c u r a t e  d e t a i l s  o f  th e  g e s t a t i o n  a t  

wh ich  the  p roced u re s  were pe r fo rm e d ,  were n o t  a v a i l a b l e .

R ichardson  and D ixon  (1976 )  i n  a s tu d y  o f  211 p a t i e n t s  

who had undergone v a g i n a l  t e r m i n a t i o n  o f  p regnancy ,  found 

a f o e t a l  l o s s  r a t e  o f  17 .5  pe r  c e n t  compared w i t h  7 , 5  pe r  

c e n t  i n  a group o f  s i m i l a r  p a r i t y  who had had a spontaneous 

a b o r t i o n .  U n f o r t u n a t e l y  t h i s  s tu d y  d i d  n o t  compare these  

p a t i e n t s  w i t h  a matched g roup  o f  normal p re g n a n t  p a t i e n t s .

In  t h i s  s tu d y  4 . 3  per  c e n t  o f  th e  p re g n a n c ie s  a f t e r  l e g a l  

a b o r t i o n  ended i n  f i r s t  t r i m e s t e r  a b o r t i o n ,  8 .5  p e r  c e n t  

i n  m i d - t r i m e s t e r  a b o r t i o n  and 1 3 .7  per  c e n t  i n  p r e - t e r m  

d e l i v e r y .  I t  i s  i n t e r e s t i n g  t h a t  11 p a t i e n t s  i n  t h i s  

s tudy  were known to  have s u f f e r e d  c e r v i c a l  l a c e r a t i o n  and 

these  p a t i e n t s  had a f o e t a l  l o s s  r a t e  o f  4 5 .5  pe r  c e n t ,  

o n l y  1 pregnancy went  beyond 36 weeks g e s t a t i o n .  No d e t a i l s  

o f  the  g e s t a t i o n  a t  w h ich  th e  pregnancy  was t e r m in a t e d  were 

a v a i l a b l e .

L i u ,  M e l v i l l e  and M a r t i n  (1972 )  showed a s i m i l a r  p a t t e r n  

o f  i n c re a s e d  r a t e s  o f  m i d - t r i m e s t e r  a b o r t i o n  f o l l o w i n g  f i r s t  

t r i m e s t e r  t e r m i n a t i o n  o f  p regnancy .  S u bsequ en t ly  4 . 4  pe r  

c e n t  o f  p re g n a n c ie s  ended i n  spontaneous m i d - t r i m e s t e r  

a b o r t i o n ,  compared w i t h  0 .5  per  c e n t  i n  p a t i e n t s  whose 

p r e v io u s  pregnancy  ended i n  spontaneous f i r s t  t r i m e s t e r  

a b o r t i o n .
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The w o rk in g  p a r t y  on sequae lae  o f  a b o r t i o n  (WHO 1979) 

a l s o  found s i g n i f i c a n t l y  h i g h e r  r a t e s  o f  m i d - t r i m e s t e r  

a b o r t i o n  and p rem a tu re  d e l i v e r y  f o l l o w i n g  f i r s t  t r i m e s t e r  

t e r m i n a t i o n  o f  p regnancy .

P la c e n ta  P r a e v i a .

B a r r e t t ,  Boehm and K i l l a m  (1981 )  have drawn a t t e n t i o n  

to  the  in c re a s e d  r a t e  o f  p l a c e n t a  p r a e v ia  a f t e r  f i r s t  t r i m e s t e r  

t e r m i n a t i o n  o f  p regnancy .  I n  t h e i r  s tu d y  t h e y  compare th e  

r a t e  o f  p la c e n t a  p r a e v i a  i n  d e l i v e r i e s  i n  Tenesse between 

1972 and 1 9 7 4 , ( p r i o r  t o  l i b e r a l i s a t i o n  o f  th e  A b o r t i o n  Law) 

w i t h  th e  r a t e  between 1978 and 1980. The i n c i d e n c e  o f  

p la c e n ta  p r a e v ia  i n  1972 t o  1974 was 1 i n  318 p re g n a n c ie s ,  

w h i l e  the  i n c i d e n c e  o f  induced  a b o r t i o n  was 0 . 6  p e r  c e n t .

No case o f  p l a c e n t a  p r a e v ia  was seen i n  p a t i e n t s  who p r e v i o u s l y  

had undergone induced  a b o r t i o n .  Between 1979 and 1980 th e  

in c id e n c e  o f  p l a c e n t a  p r a e v ia  was 1 i n  109 d e l i v e r i e s  and th e  

i n c id e n c e  o f  induced  a b o r t i o n  was 10.1 per  c e n t .  The 

i n c id e n c e  o f  p l a c e n t a  p r a e v i a  i n  p a t i e n t s  who had undergone 

t e r m i n a t i o n  o f  p regnancy  was 4 . 6  per  c e n t .  T h i s  h i g h e r  

i n c id e n c e  o f  p l a c e n t a  p r a e v ia  a f t e r  f i r s t  t r i m e s t e r  t e r m i n a t i o n  

i s  w o r r y in g  b u t  t o  d a te  thes e  f i g u r e s  have n o t  been c o n f i rm e d  

i n  the  U n i t e d  Kingdom.

These r e t r o s p e c t i v e  s t u d i e s  a l l  show to  v a r y i n g  deg rees ,  

an i n c re a s e d  r i s k  o f  spon taneous m i d - t r i m e s t e r  a b o r t i o n  and
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prem atu re  d e l i v e r y  f o l l o w i n g  f i r s t  t r i m e s t e r  t e r m i n a t i o n  o f  

p regnancy .  The p r e c i s e  r i s k  i s  hard to  d e f i n e  and what 

i s  r e q u i r e d  i s  a l a r g e  p r o s p e c t i v e  s tu d y  o f  p a t i e n t s  a f t e r  

t e r m i n a t i o n  o f  p regnancy .  There  are  o b v io u s  d i f f i c u l t i e s  

i n  such a s tu d y .  P o p u la t i o n  s h i f t ,  p a t i e n t s  chan g in g  

name and o f  cou rse  th e  p rob lem o u t l i n e d  by R icha rdson  and 

D ixon  (1 9 7 6 ) ,  o f  p a t i e n t s  n o t  i n f o r m i n g  th e  o b s t e t r i c  s t a f f  

o f  p re v io u s  t e r m i n a t i o n s .  The p a t i e n t ' s  g e n e r a l  p r a c t i t i o n e r  

may a l s o  f a i l  t o  n o t i f y  th e  o b s t e t r i c  s t a f f ,  o r  may no t  

i n  f a c t  be aware t h a t  t h e  p a t i e n t  has had a t e r m i n a t i o n  o f  

p regnancy .

CERVICAL INCOMPETENCE.

The c once p t  o f  incompetence  o f  th e  c e r v i x  t o  a c t  as a 

s p h i n c t e r  t o  r e t a i n  a c o n c e p t i o n  was f i r s t  r a i s e d  i n  1865 

by Cream. I n  a l e t t e r  t o  t h e  L a n c e t ,  he commented on a 

t e c h n iq u e  d e s c r i b e d  by J ,  Mar ion  Sims, th e  f a t h e r  o f  Amer ican 

Gynaeco logy,  Sims advoca ted  d i v i d i n g  th e  c e r v i x  f rom the  

e x t e r n a l  os to  t h e  i n t e r n a l  os w i t h  a s c a l p e l ,  as a t r e a t m e n t  

f o r  s t e r i l i t y  and dysmenorrhoea .  The te c h n iq u e  seemed to  be 

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

o f  the  o p e r a t i o n  i n c l u d e d  p ro fo u n d  haemorrhage, p e l v i c  abscess 

and even d e a th .
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Gream drew a t t e n t i o n  t o  a prob lem wh ich  a rose  i f  t he  

p a t i e n t  d i d  become p re g n a n t  a f t e r  t h i s  o p e r a t i o n .  He 

noted t h a t  i n  many cases  a t  abou t  16 weeks g e s t a t i o n ,  the  

c e r v i x  was a l r e a d y  more than  a f i n g e r  d i l a t e d ,  s i m i l a r  t o  

th e  s t a t e  o f  l a t e  p regnancy  and g r a d u a l l y  t h e  membranes 

h e r n i a t e d  th ro u g h  t h i s  p r e m a t u r e l y  d i l a t e d  c e r v i x .

A b o r t i o n  i n e v i t a b l y  f o l l o w e d  t h i s  f i n d i n g .  Gream r i g h t l y  

a t t r i b u t e d  th e  a b o r t i o n  t o  th e  p r e v io u s  s u r g e r y  and th e  

te c h n iq u e  soon f e l l  by t h e  w a y s id e .  Sims i s  now remembered 

f o r  the  i n t r o d u c t i o n  o f  h i s  v a g i n a l  speculum r a t h e r  than 

t h i s  d i s a s t r o u s  o p e r a t i o n  t h a t  he advoca ted .

Gream's t h e o r y  o f  t h e  i n a b i l i t y  o f  th e  c e r v i x  t o  a c t  

as a s p h i n c t e r  t o  c o n t a i n  a c o n c e p t i o n  seems t o  have been 

f o r g o t t e n  and i t  was n o t  u n t i l  t h e  French a u t h o r s  Palmer 

and Lacomme (1948 )  i n  a paper  e n t i t l e d  "La beance de 1 

o r i f i c e  i n t e r n e  cause d * a v o r te m e n ts  a r e p e t i t i o n " ,  aga in  

drew a t t e n t i o n  t o  t h e  f a c t  t h a t  when th e  c e r v i x  was d i l a t e d  

i n  e a r l y  p regnancy ,  a b o r t i o n  i n v a r i a b l y  r e s u l t e d  and these  

p a t i e n t s  were l i k e l y  t o  s u f f e r  r e c u r r e n t  m i d - t r i m e s t e r  

a b o r t i o n .

A t  t h i s  t im e  th e  main cause o f  t h i s  c o n d i t i o n  was h igh  

am pu ta t ion  o f  th e  c e r v i x  a t  p e l v i c  f l o o r  r e p a i r .  Lash 

and Lash (1950 )  gave th e  now accep ted  c l a s s i c a l  d e s c r i p t i o n  

o f  a b o r t i o n  due t o  c e r v i c a l  in com petence ,  when one found
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repea ted  m i d - t r i m e s t e r  a b o r t i o n .  The a b o r t i o n  was 

c h a r a c t e r i s e d  by r u p t u r e  o f  th e  membranes, f o l l o w e d  by 

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

a l s o  emphasised t h e  f i n d i n g  o f  th e  d i l a t e d  c e r v i x  i n  the  

absence o f  p e r c e p t a b le  u t e r i n e  a c t i v i t y .

E v o l u t i o n  o f  T h e ra p y .

Lash and Lash (1950 )  d e s c r i b e d  a c h a r a c t e r i s t i c  f i n d i n g  

o f  a t h in n e d  p o r t i o n  o f  th e  c e r v i x  a n t e r i o r l y  a t  the  t im e  

o f  the  a b o r t i o n .  They p o in t e d  o u t  t h a t  o b s t e t r i c  and 

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

d e f e c t .

I t  was thus  h a r d l y  s u r p r i s i n g  t h a t  t h r e e  y e a rs  l a t e r .

Lash (1953)  d e s c r i b e d  an o p e r a t i o n  to  c o r r e c t  t h i s  d e f e c t  

i n  th e  c e r v i x .  I n  th e  n o n -p re g n a n t  s t a t e  the  b l a d d e r  was 

pushed up o f f  th e  c e r v i x  and a diamond o f  c e r v i c a l  t i s s u e  

was then e x c i s e d .  The c e r v i x  was r e c o n s t i t u t e d  w i t h  

s u t u r e s ,  t h e r e b y  r e d u c in g  t h e  lumen o f  the  c e r v i c a l  c a n a l .

Palmer and Lacomme (1948 )  would  a l s o  seem to  have t h o u g h t  

o f  t h i s  t y p e  o f  d e f e c t  i n  t h e  c e r v i x  and i n  t h e  case th e y  

r e p o r t e d ,  pe r fo rm ed  an o p e r a t i o n  on t he  c e r v i x  i n  wh ich  two 

c a t g u t  s u tu re s  were i n s e r t e d  i n t o  th e  a n t e r i o r  w a l l  o f  the
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c e r v i c a l  c a n a l ,  t o  r e i n f o r c e  i t  and reduce the  lumen.

F o l l o w in g  t h i s  p r o c e d u re ,  th e  p a t i e n t  was s u c c e s s f u l l y  

d e l i v e r e d  o f  a l i v e  c h i l d .

I n  1961 Lash o u t l i n e d  th e  prob lems enco un te red  by h i s  

type  o f  r e p a i r  and i t  i s  n o t  s u r p r i s i n g  t h a t  haemorrhage, 

i n f e c t i o n  and r u p t u r e  o f  t h e  u t e r u s  f i g u r e  i n  th e  

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

The l a t e  P r o f e s s o r  V.N.  S h i r o d k a r  d i s a g r e e d  w i t h  the  

h y p o th e s is  o f  Lash and Lash,  t h a t  t h e  d e f e c t  l a y  s o l e l y  i n  

th e  a n t e r i o r  p a r t  o f  th e  c e r v i x  and f e l t  t h a t  i t  was much 

more l i k e l y  t h a t  t h e r e  was an i n t r i n s i c  weakness i n  the  

c e r v i x  wh ich  a l l o w e d  i t  t o  p a s s i v e l y  d i l a t e .  S h i r o d k a r  

(1 9 5 1 ) ,  d e s c r ib e d  a method o f  t r e a t i n g  c e r v i c a l  incompetence  

by e n c i r c l e m e n t ,  u s in g  t h r e e  s t r a n d s  o f  ch rom ic  c a t g u t  t o  

fo rm a p u r s e - s t r i n g  round th e  i n t e r n a l  os .  The t e c h n iq u e  

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

push ing  up th e  b l a d d e r  and then i n s e r t i n g  th e  s u t u r e  a t  th e  

l e v e l  o f  t h e  i n t e r n a l  os ,  u n d e rnea th  th e  v a g i n a l  s k i n .

By 1955, S h i r o d k a r  had found t h a t  c a t g u t  was in a d e q u a te  as 

i t  was s o l u b l e  and r e p e a t  c e r c l a g e  was o f t e n  n e c e s s a ry .

I n  th e  same y e a r  he d e s c r i b e d  th e  t e c h n iq u e  o f  u s in g  f a s c i a  

l a t a  t o  make t h e  p u r s e - s t r i n g  and t h i s  d i d  n o t  d i s s o l v e .

W i th  t h i s  t y p e  o f  s u t u r e  he d e s c r i b e d  t h e  s u c c e s s f u l  t r e a t m e n t

. ^
o f  t h i ^ y  cases who had p r e v i o u s l y  had between f o u r  and e leven
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spontaneous m i d - t r i m e s t e r  a b o r t i o n s .

A t  th e  same t im e  as S h i r o d k a r  was d e v e lo p in g  h i s  

t e c h n iq u e  i n  Bombay, McDonald i n  A u s t r a l i a  was a l s o  l o o k i n g  

a t  methods o f  t r e a t i n g  c e r v i c a l  in com petence .  I n  1951 

w h i l e  w o rk in g  i n  England he had t r e a t e d  one case o f  c e r v i c a l  

incompetence  w i t h  a p u r s e - s t r i n g  s u t u r e  o f  ch rom ic  c a t g u t ,  

i n s e r t e d  th ro u g h  t h e  v a g i n a l  c e r v i x  w i t h  a k n o t  t i e d  i n  the  

v a g in a .  T h i s  t e c h n iq u e  had t h e  advantage t h a t  i t  caused 

l e s s  d i s t u r b a n c e  a t  t h e  c e r v i x  and the  s u t u r e  c o u ld  be c u t  

l a t e r  i n  th e  p regnancy ,  p r i o r  t o  l a b o u r .  L i k e  S h i r o d k a r ' s  

c a t g u t  s u t u r e  i t  had th e  d i s a d v a n ta g e  o f  be ing  s o l u b l e  and 

he found i t  was o f t e n  n e ce ssa ry  t o  r e p e a t  th e  p rocedu re  

some t im e  l a t e r  i n  t h e  p regnancy .  H is  f i r s t  case i n  1951, 

r e q u i r e d  t h r e e  s u t u r e s  i n  a l l  a t  two w eek ly  i n t e r v a l s  bu t  

the  p a t i e n t  was d e l i v e r e d  o f  a l i v e  c h i l d  o f  6 l b s  4 ozs ,  

hav ing  p r e v i o u s l y  had f o u r  m i d - t r i m e s t e r  l o s s e s .  Back 

i n  A u s t r a l i a ,  McDonald c o n t i n u e d  h i s  work and began u s in g  

a s u tu r e  o f  No. 4 m e r s i l k ,  i n s e r t e d  th ro u g h  th e  e x o c e r v i x  

w i t h  f i v e  o r  s i x  b i t e s  be ing  t a k e n .  P a r t i c u l a r  a t t e n t i o n  

was g i v e n  t o  ensu re  t h a t  a deep b i t e  was taken  i n  the  

p o s t e r i o r  l i p  o f  t h e  c e r v i x .

McDonald (1957 )  p u b l i s h e d  th e  r e s u l t s  o f  h i s  f i r s t  

sev en ty  cases w i t h  43 pe r  c e n t  f o e t a l  s u r v i v a l .  I t  i s  o f  

i n t e r e s t  t h a t  i n  a l l  o f  these  cases ,  the  c e r v i x  was a l r e a d y  

d i l a t e d .  The common c l i n i c a l  p r e s e n t a t i o n  o f  these  p a t i e n t s
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was w i t h  v a g i n a l  d i s c h a r g e ,  l o w e r  abdomina l  d i s c o m f o r t  

and a lump i n  th e  v a g in a  wh ich  on i n s p e c t i o n  proved t o  be 

the  bag o f  f o r e w a t e r s  p r o t r u d i n g  beyond th e  i n t e r n a l  os .

A e t i o l o g y  o f  C e r v i c a l  I n c o m p e te n c e .

There has been g e n e r a l  agreement t h a t  c e r v i c a l  

incompetence i s  u s u a l l y  an a c q u i r e d  c o n d i t i o n .  The c o n d i t i o n  

a r i s e s  f o l l o w i n g  t rauma t o  th e  c e r v i x  a t  g y n a e c o l o g i c a l  

p reocedures  and i n  o b s t e t r i c s  a t  t h e  d e l i v e r y  o f  t h e  f o e t u s .

The ty p e s  o f  g y n a e c o l o g i c a l  p roc ed u re  wh ich  a re  l i k e l y  

t o  r e s u l t  i n  t rauma t o  th e  c e r v i x  have changed i n  th e  t im e  

s in c e  Palmer and Lacomme f i r s t  suggested  the  c o n d i t i o n  i n  

1948. The change i n  a e t i o l o g i c a l  f a c t o r s  m e re ly  r e p r e s e n t s  

the  changes i n  g y n a e c o l o g i c a l  p r a c t i c e  t h a t  have o c c u r r e d  

s in c e  th e n .  Pa lmer  and Lacomme ( 1 9 4 8 ) ,  F i s h e r  (1957 )  and 

S h i r o d k a r  ( 1 9 5 5 ) ,  m ent ion  h ig h  a m p u ta t io n  o f  th e  c e r v i x  a t  

p e l v i c  f l o o r  r e p a i r  as be ing  one o f  th e  main causes o f  

c e r v i c a l  in com pe tence .  McDonald (1957)  found t h i s  t o  be 

a cause i n  t h r e e  o f  h i s  s e v e n ty  p a t i e n t s .  Of th e  p re v io u s  

g y n a e c o l o g i c a l  p roc ed u re s  w h ich  th e  p a t i e n t s  had undergone,  

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

p a t i e n t s  had undergone w ide  d i l a t a t i o n  o f  t h e  c e r v i x  f o r  

dysmenorrhoea and two had undergone c a u t e r i s a t i o n  o f  the  

c e r v i x .  I t  i s  i n t e r e s t i n g  t h a t  o f  the  f i v e  p a t i e n t s  who
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had been s u b je c t e d  t o  d i l a t a t i o n  o f  th e  c e r v i x  f o r  

dysmenorrhoea, e ig h t e e n  p re g n a n c ie s  produced o n l y  one l i v e  

c h i l d ,  wh ich  s u b s e q u e n t l y  d ie d  o f  p r e m a t u r i t y .  I t  i s  

indeed f o r t u i t o u s  t h a t  d i l a t a t i o n  o f  the  c e r v i x  i s  g r a d u a l l y  

l o s i n g  f a v o u r  i n  t h e  t r e a t m e n t  o f  dysmenorrhoea .  These 

f i g u r e s  sugges t  i t  i s  to o  dangerous  a p roced u re  t o  c a r r y  

o u t  f o r  t h i s  c o n d i t i o n  when t h e  success o f  t h i s  p roc ed u re  

has n o t  been e s t a b l i s h e d .

McDonald (1980 )  found t h a t  o u t  o f  269 cases o f  c e r v i c a l  

incompetence ,  a m p u ta t io n  o f  t h e  c e r v i x  had f a l l e n  t o  

3 per  c e n t .  There  was a h i s t o r y  o f  c o n i s a t i o n  o f  th e  c e r v i x  

i n  7 . 8  pe r  c e n t  and d i l a t a t i o n  o f  t h e  c e r v i x  i n  6 8 .8  per  c e n t .  

By t h i s  t im e  he had a l s o  seen 23 p a t i e n t s  who had deve loped  

c e r v i c a l  in competence  as a r e s u l t  o f  t r e a tm e n t  f o r  

dysmenorrhoea i n  t h e i r  y o u t h .  Of the  l a r g e  number o f  p a t i e n t s  

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

o f  th e  p rocedu re  b e in g  c a r r i e d  o u t  t o  enab le  t e r m i n a t i o n  o f  

p regnancy t o  be p e r fo rm e d ,  was r i s i n g .

Cole (1982 )  s t u d i e d  a l l  p a t i e n t s  who r e c e i v e d  a c e r v i c a l  

s u t u r e  i n  S c o t l a n d  between June ,  1976 and May, 1977.

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

t hese ,  f o r t y  p a t i e n t s  had p r e v i o u s l y  undergone a t e r m i n a t i o n  

o f  p regnancy .
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Between 1970 and 1979 t h e  number o f  p a t i e n t s  u n d e rgo in g  

s u c t i o n  t e r m i n a t i o n  o f  p regnancy  i n  S c o t l a n d ,  rose  from 

5 ,254  to  7 ,7 5 4  ( S c o t t i s h  H e a l t h  S t a t i s t i c s  19 7 9 ) ,  The 

g r e a t e s t  i n c r e a s e  was seen i n  s i n g l e  women under  tw e n ty  

y e a rs  o f  age, w i t h  th e  r a t e  r i s i n g  f rom 4 . 9  pe r  1 ,0 0 0  women 

i n  1970 t o  9 . 7  pe r  1 ,0 0 0  women i n  1979. W i th  i n c r e a s i n g  

f re q u e n c y  o f  a b o r t i o n ,  i t  may be t h a t  t h e r e  w i l l  be a 

s i m i l a r  r i s e  i n  th e  i n c i d e n c e  o f  c e r v i c a l  in com petence ,

(Kuhn and P e p p e r a l l  1977 ) .

D ia g n o s is  o f  C e r v i c a l  In c o m p e te n c e .

A h i s t o r y  o f  r e c u r r e n t  m i d - t r i m e s t e r  a b o r t i o n  i n  wh ich  

prematu re  r u p t u r e  o f  t h e  membranes, p a i n l e s s  d i l a t a t i o n  o f  

th e  c e r v i x  and e x p u l s i o n  o f  t h e  p r o d u c ts  o f  c o n c e p t i o n ,  i s  

h i g h l y  s u g g e s t i v e  o f  c e r v i c a l  in com petence .  There  has been 

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

f o r  c e r v i c a l  in com pe tence .  When McDonald and S h i r o d k a r  f i r s t  

d e s c r ib e d  t h e i r  s u t u r e s ,  o p e r a t i o n  was c a r r i e d  o u t  d u r i n g  

p regnancy ,  a f t e r  d i l a t a t i o n  o f  th e  c e r v i x  had o c c u r r e d  and 

o f t e n  when th e  membranes had h e r n i a t e d  th ro u g h  th e  c e r v i x .  

C u r r e n t  p r a c t i c e  i s  t o  i n s e r t  t h e  s u tu r e  a t  a much e a r l i e r  

s tage o f  th e  p regnancy  (McDonald 1963) i n  t h e  hope t h a t  

the  s u tu r e  w i l l  p r e v e n t  th e  c e r v i x  d i l a t i n g  and t h e  membranes 

h e r n i a t i n g  t h ro u g h  th e  c e r v i x .  Once th e  membranes r u p t u r e ,  

th e  chances o f  s a v in g  th e  p regnancy  a re  v e r y  poor  (Cushner  

1963 ) .
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The t r e n d  towards  e a r l i e r  i n s e r t i o n  o f  th e  s u t u r e  has 

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

f rom 43 pe r  c e n t  (McDonald 1957) t o  86 .5  per  c e n t  

(McDonald 1980) .

The c r i t e r i a  f o r  s e l e c t i o n  o f  cases f o r  c e r v i c a l  

c e r c la g e  v a r i e s  i n  t h e  numerous r e p o r t e d  s e r i e s .  There 

i s  a paradox ,  i n  t h a t  i f  s e l e c t i o n  o f  cases  i s  n o t  a c c u r a t e ,  

then  cases  who do n o t  have c e r v i c a l  in competence  w i l l  im prove  

the  r e s u l t s  o f  th e  p ro c e d u re .

There i s  s t i l l  c o n s i d e r a b l e  dou b t  as t o  th e  e f f i c i e n c y  

o f  c e r v i c a l  c e r c l a g e  i n  t h e  t r e a t m e n t  o f  c e r v i c a l  

incompetence .  P a t i e n t s  w i t h  r e p e a te d  spon taneous m i d - t r i m e s t e r  

a b o r t i o n s  a re  u s u a l l y  keen t h a t  "s o m e th in g  i s  done"  t o  l i e l p  

ach ieve  a s u c c e s s f u l  p regnancy .  The o b s t e t r i c i a n  has a 

d i lemma,  w h e th e r  t o  do som eth ing  o f  unproven v a lu e  -  i n s e r t  

a s u t u r e ,  o r  do n o t h i n g .  P re s s u re  f rom the  p a t i e n t  o f t e n  

pushes th e  ba lance  tow a rds  i n s e r t i o n  o f  a s u t u r e .  The 

c u r r e n t  randomised t r i a l  o f  c e r v i c a l  ce rcJage  be ing  run by 

th e  M ed ic a l  Research C o u n c i l  and Royal  CoJ Lege o f  O b s t e t r i c i a n s  

and G y n a e c o lo g i s t s  u n d e r l i n e s  t h i s  uncer tc  I n t y  and w i l l  

h o p e f u l l y  shed l i g h t  on th e  v a lu e  o f  t h i s  p ro c e d u re .

W ith  th e  move tow ards  e a r l i e r  t r e a tm e n t  i n  p regnancy ,  

t h e r e  has been an i n t e r e s t  i n  d e v e lo p in g  d i a g n o s t i c  t e s t s
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he lp  reach the d ia g n o s is  o f  c e r v i c a l  incompetence, 

se d ia g n o s t i c  t e s t s  can be cons idered  in  two groups

1. In  e a r l y  pregnancy be fo re  the development 
o f  c e r v i c a l  incompetence.

2. Between p regnanc ies .

Tests i n  e a r l y  pregnancy be fo re  c e r v i c a l  incompetence 

i s  c l i n i c a l l y  obv ious ,  depend on showing a degree o f  

d i l a t a t i o n  o f  the c e r v i x .  Palmer,  (1950) s t a te s  t h a t  i n  

cases where the  c e r v i x  would admit  an 8 mm d i l a t o r ,  c e r v i c a l  

incompetence i n v a r i a b l y  occu r red  i n  t h a t  pregnancy. Th is  

d i a g n o s t i c  a id  has stood the t e s t  o f  t ime and i s  s t i l l  used 

i n  many c en t res  when coming to  a d e c is io n  as to  whether  to  

perform a c e r v i c a l  c e rc la g e  procedure .  The t e s t  i s  now 

u s u a l l y  done about  f o u r te e n  weeks g e s t a t io n  (McDonald 1963) .

More r e c e n t l y ,  a t tem p ts  have been made to  measure the  

d i l a t a t i o n  o f  the c e r v i c a l  cana l  us ing  u l t r a s o u n d .  Th is  

i s  a s p e c ia l i s e d  techn ique  which re q u i r e s  c o n s id e ra b le  

t r a i n i n g  and e x p e r t i s e  i n  u l t r a s o u n d .  I t  does have the 

advantage t h a t  i t  can exc lude o th e r  causes o f  m i d - t r im e s t e r  

a b o r t i o n ,  such as f o e t a l  a b n o rm a l i t y  and u t e r i n e  a b n o r m a l i t i e s ,  

( S a r t i  e t  a l  1979) .  As the  techn ique  i s  n o n - i n v a s i v e ,  i t  

i s  p o s s ib le  to  per fo rm  the  t e s t  s e r i a l l y ,  th ro ugho u t  pregnancy 

w i th o u t  r i s k  to  the  f o e tu s .  Brook e t  a l .  (1981) performed
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u l t r a s o u n d  measurements on t w e n t y - f o u r  women i n  whom i t  was 

p lanned t o  p e r fo rm  c e r v i c a l  c e r c l a g e  because o f  t h e  p a s t  

o b s t e t r i c  h i s t o r y  and compared thes e  p a t i e n t s  w i t h  a c o n t r o l  

g roup o f  n in e te e n  women who had normal o b s t e t r i c  h i s t o r i e s .

The mean w i d t h  o f  t h e  i n t e r n a l  os i n  the  c e r c la g e  

group was 2 .5 7  + 0 .3 6  cm, compared w i t h  1 .67  + 0 .2 3  cm.

I t  i s  a l s o  o f  n o te  t h a t  f o l l o w i n g  i n s e r t i o n  o f  th e  s u t u r e ,  

the  w id t h  o f  t h e  i n t e r n a l  os was n o t  a f f e c t e d .  These 

mean d ia m e te rs  seem u n d u ly  l a r g e ,  bu t  Brook e t  a l . (1981 )  

commented t h a t  t h e s e  a re  th e  w i d t h s  measured by u l t r a s o u n d  

and canno t  be compared w i t h  t h e  w i d t h  measured by Hegar 

d i l a t o r s .  The f i n d i n g  t h a t  t h e  d ia m e te r  o f  th e  i n t e r n a l  

os i s  n o t  reduced by c e r c l a g e ,  sugges ts  t h a t  t h e  s u t u r e  i s  

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

the  e a r l i e r  i n  p regnancy  th e  s u t u r e  i s  p la c e d ,  t h e  g r e a t e r  

the  chance o f  success ,  w h ich  i s  i n  keep ing  w i t h  McDona ld 's  

(1963)  e x p e r i e n c e .

Methods o f  D ia g n o s is  Between P re g n a n c ie s .

H y s te ro g ra p h y  has been used as a t e s t  t o  d iagno se  

c e r v i c a l  incompetence  s in c e  1950. The te c h n iq u e  i n v o l v e s  

i n s t i l l a t i o n  o f  r a d io -o p a q u e  dye i n t o  t h e  u t e r i n e  c a v i t y  

v i a  a cannu la  and then  t a k i n g  x - r a y s  o f  t h e  u t e r u s .  T h is  

t e c h n iq u e  a l l o w s  v i s u a l i s a t i o n  o f  th e  shape o f  th e  i s t h m i c
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p o r t i o n  o f  th e  u t e r u s  and a l s o  o f  th e  d i l a t a t i o n  o f  th e  

c e r v i c a l  c a n a l .  R u b o v i t z ,  Cooperman and Lash (1953 )  and 

Y o u s e f f  (1958)  found  t h a t  more i n f o r m a t i o n  abou t  th e  shape 

o f  the  i s t h m i c  p o r t i o n  o f  t h e  u t e r u s  c o u ld  be o b t a i n e d  by 

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

u t e r i n e  c a v i t y  w i t h  r a d io -o p a q u e  dye.  G radua l  r e d u c t i o n  

o f  th e  volume o f  dye and t r a c t i o n  on th e  cann u la  h o l d i n g  

the  b a l l o o n ,  made i t  p o s s i b l e  t o  see cases o f  c o n i c a l  

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

the  c e r v i c a l  c a n a l .  They f e l t  t h a t  these  f i n d i n g s  i n d i c a t e d  

c e r v i c a l  in com pe tence .

The d i s a d v a n ta g e  o f  t h e s e  t e c h n iq u e s  were t h a t  t h e y  

r e q u i r e  c o n s i d e r a b l e  exposure  to  x - r a y s  and i t  i s  n o t  p o s s i b l e  

t o  o b t a i n  a c c u r a te  measurements o f  the  d i l a t a t i o n  o f  th e  

c e r v i c a l  c a n a l  and is th m u s  o f  t h e  u t e r u s .  Mann (1961)  

m o d i f i e d  th e  b a l l o o n  te c h n iq u e  and had a t w o - s ta g e  f i l l i n g  

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

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

t he  u t e r u s .  W i th  t h i s  t e c h n iq u e  he was a b le  t o  measure 

the  d ia m e te r  o f  t h e  i n t e r n a l  os and c e r v i c a l  c a n a l .  T h is  

t e c h n iq u e  does a l l o w  measurement o f  th e  c e r v i c a l  c a n a l  bu t  

s t i l l  however r e q u i r e s  a c o n s i d e r a b l e  r a d i o l o g i c a l  e x p e r t i s e  

to  enab le  i n t e r p r e t a t i o n  o f  t h e  d a t a .
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In  Chap te r  7 d a ta  f rom a s tu d y  o f  c e r v i c a l  r e s i s t a n c e  

i n  p a t i e n t s  w i t h  a h i s t o r y  o f  spontaneous m i d - t r i m e s t e r  

a b o r t i o n ,  w i l l  be p re s e n te d  i n  o r d e r  t o  e v a lu a t e  th e  use 

o f  t h i s  t e c h n iq u e  i n  d i a g n o s in g  c e r v i c a l  in com petence .

C o m p l i c a t i o n s  o f  C e r v i c a l  C e r c l a g e .

C e r v i c a l  c e r c la g e  s hou ld  o n l y  be unde r taken  when a 

d i a g n o s i s  o f  c e r v i c a l  incompetence  i s  c e r t a i n ,  as th e  

p rocedure  has s e v e r a l  c o m p l i c a t i o n s ,  i n c l u d i n g  m a te rn a l  

dea th ,  (Dunn, Robinson and S t e e r ,  1959 ) .  O the r  s e r i o u s  

c o m p l i c a t i o n s  i n c l u d e  V e s i c o - v a g i n a l  f i s t u l a  (B a tes  and 

C ro p le y ,  1977) wh ich  was p a r t i c u l a r l y  a s s o c ia t e d  w i t h  

S h i r o d k a r  t y p e  s u t u r e  o f  m e r s i l e n e  ta p e .  U t e r i n e  r u p t u r e  

has been r e p o r t e d  by T h u rs to n  (1963 )  when a s u t u r e  was n o t  

removed a t  the  o n s e t  o f  l a b o u r .  The s u t u r e  may a l s o  c u t  

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

c aus ing  c o n s i d e r a b l e  c e r v i c a l  damage. I t  i s  th u s  i m p o r t a n t  

t h a t  the  p a t i e n t  i s  aware o f  t h e  s u t u r e  and t h a t  t h e  a n t e - n a t a l  

case shee t  c l e a r l y  r e c o r d s  th e  presence o f  a s u t u r e .

The o t h e r  main complication o f  cerv ica l cerclage i s  

i n f e c t i o n  and i n  p a r t i c u l a r  c h o r i o a m n i o n i t i s . T h i s  

c o n d i t i o n  wh ich  i s  o f t e n  f o l l o w e d  by p rem atu re  l a b o u r  i s  

seen i n  i n c r e a s i n g  r a t e s  i n  p a t i e n t s  w i t h  p rem atu re  r u p t u r e  

o f  th e  membranes and i n  p a t i e n t  who have a c e r v i c a l  s t i t c h
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i n  s i t u ,  ( C r e a t s o s  e t  a l .  1980) .  C h a r le s  and Edwards ( l 9 8 l )  

found t h a t  t h e  i n c i d e n c e  o f  c h o r i o a m n i o n i t i s  i n c r e a s e d  from 

f o u r t e e n  pe r  c e n t  when t h e  s u t u r e  was i n s e r t e d  b e fo r e  

n in e te e n  weeks, t o  t h i r t y - n i n e  per  c e n t  when t h e  s u t u r e  

was p laced  a f t e r  n in e t e e n  weeks o f  p regnancy .  T h i s  in c re a s e d  

r a t e  i s  a t t r i b u t e d  t o  g r e a t e r  d i l a t a t i o n  o f  t h e  c e r v i x  a t  the  

t im e  o f  i n s e r t i o n  o f  th e  s u t u r e .  Brook e t  a l .  (1981 )  showed, 

us ing  u l t r a s o n o g r a p h y ,  t h a t  th e  d i a m e te r  o f  th e  c e r v i c a l  

ca n a l  was n o t  reduced w i t h  th e  i n s e r t i o n  o f  a c e r v i c a l  s u t u r e .  

C e r v i c a l  c e r c la g e  would  t h e r e f o r e  seem t o  p r e v e n t  f u r t h e r  

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

the  l e s s  l i k e l y  t h e  c e r v i x  i s  t o  be d i l a t e d .

A f u r t h e r  c o m p l i c a t i o n  o f  i n s e r t i o n  o f  a c e r v i c a l  s u tu r e  

i s  t h e  e f f e c t  on t h e  myometr ium. L i p s h i t z  (1975 )  r e p o r t e d  

t h a t  m y o m é t r ia l  s t i m u l a t i o n  was a s id e  e f f e c t  o f  c e r v i c a l  

c e r c la g e  and B ibby  e t  a l .  ( 1979 )  showed t h a t  a s i g n i f i c a n t  

r i s e  i n  13, 14 - d i h y d r o  15 k e to  p r o s t a g l a n d i n  F (PGFM) , 

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

a m a jo r  c i r c u l a t i n g  m e t a b o l i t e  o f  P r o s t a g l a n d i n  F2 wh ich  i s  

a p o t e n t  m y o m é t r ia l  s t i m u l a n t  and t h i s  p resum ab ly  accoun ts  

f o r  t h i s  undesirable side e f f e c t  o f  cerv ica l cerclage.

C e r v i c a l  d y s t o c i a  i s  r e p o r t e d  as a c o m p l i c a t i o n  o f  

c e r c la g e .  The c e r v i x  may f a i l  t o  d i l a t e  i n  l a b o u r ,  as a
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r e s u l t  o f  an i n t e n s e  r e a c t i o n  o f  f i b r o s i s  t o  th e  s u t u r e  

m a t e r i a l .  Kuhn and P e p p e r a l l  (1977 )  found c e r v i c a l  

d y s t o c i a  i n  5 . 4  pe r  c e n t  o f  cases ,  w i t h  the  m a j o r i t y  o f  

p a t i e n t s  hav ing  had a S h i r o d k a r  t y p e  s u t u r e .  Robboy (1973)  

r e p o r t e d  cases o f  c e r v i c a l  d y s t o c i a  wh ich d i d  n o t  r e q u i r e  

caesarean s e c t i o n  b u t  r e s u l t e d  i n  severe  c e r v i c a l  l a c e r a t i o n .  

T h is  c o m p l i c a t i o n  i f  n o t  d iagnosed  may le a d  to  f u r t h e r  

damage t o  an a l r e a d y  in c o m p e te n t  c e r v i x  and p la c e  the  p a t i e n t  

a t  r i s k  o f  u t e r i n e  r u p t u r e .  E a r l y  r e c o u rs e  t o  caesarean 

s e c t i o n  w i l l  overcome t h i s  c o m p l i c a t i o n .

T h is  r e v ie w  o f  c e r v i c a l  incompetence  shows t h a t  c e r v i c a l  

c e r c la g e  has m a jo r  s id e  e f f e c t s  wh ich  may f u r t h e r  compromise 

th e  p a t i e n t s  r e p r o d u c t i v e  c a p a c i t y .  These s id e  e f f e c t s  

make i t  e s s e n t i a l  t h a t  good case s e l e c t i o n  i s  employed b e fo r e  

u n d e r t a k i n g  a c e r c la g e  p ro c e d u re .  C e r v i c a l  c e r c la g e  i s  n o t  

w i t h o u t  s id e  e f f e c t s  and s hou ld  o n l y  be used i n  cases o f  

proven c e r v i c a l  in com pe tence .
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CHAPTER 3

DEVELOPMENT OF AN INSTRUMENT TO MEASURE THE 

FORCE REQUIRED TO PASS A DILATOR 

THROUGH THE CERVIX.
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DESIGN OF FORCE MEASURING INSTRUMENT,

A s p e c i a l l y  des igne d  i n s t r u m e n t  has been c o n s t r u c t e d  

i n  the  Depar tm en t  o f  C l i n i c a l  P h y s ic s  and B i o e n g in e e r i n g  

o f  the  West o f  S c o t l a n d  H e a l t h  Boards,  i n  Glasgov/,  by 

Mr. John F i s h e r .

The i n s t r u m e n t  c o n s i s t s  o f  a s e t  o f  g rad u a te d  d i l a t o r s  

( F i g u r e  3 J . )  f rom 3 mm t o  10 mm. The d i l a t o r s  a re  

m anu fac tu red  w i t h  t h e  d i a m e te r  i n c r e a s i n g  by 1 mm pe r  d i l a t o r .  

The t i p  o f  t h i s  d i l a t o r  i s  t a p e re d  a t  an a n g le  o f  e i g h t  

degrees to  th e  a x i s  o v e r  t h e  l a s t  c e n t im e t r e  and t h e  d i a m e te r  

o f  the  d i l a t o r  i n c r e a s e s  by one m i l l i m e t r e  o v e r  t h i s  t a p e r .  

D i l a t a t i o n  o f  th e  c e r v i c a l  c a n a l  tak es  p la c e  o v e r  t h e  ta p e re d  

p o r t i o n  o f  th e  d i l a t o r .  H u lka  e t  a l .  ( l 9 7 4 )  have shown 

t h a t  ta p e re d  d i l a t o r s  r e q u i r e  l e s s  f o r c e  to  d i l a t e  th e  c e r v i x  

than the  c o n v e n t i o n a l  Hegar d i l a t o r  wh ich  has a s l i g h t l y  

rounded end. The d i l a t o r s  a re  m anu fac tu red  f rom s t a i n l e s s  

s t e e l  and a re  s t e r i l i s e d  by im m ers ion  i n  G lu t e r a ld e h y d e  

( C i d e x ) .

The d i l a t o r s  screw i n t o  t h e  f o r c e  sens ing  han d le  wh ich  

i s  seen i n  F i g u r e  3 . 2 .  A c y l i n d r i c a l  s t a i n l e s s  s t e e l  c a s in g  

( a ) ,  c o n t a i n s  a l i n e a r  d i s p la c e m e n t  t r a n s d u c e r  ( B ) ;  

a compress ion  s p r i n g  (C) and a s t a i n l e s s  s t e e l  p i s t o n  (O) ,
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The t r a n s d u c e r  senso r  (E )  i s  a t t a c h e d  to  th e  i n n e r  end o f  

t he  p i s t o n  and th e  d i l a t o r s  a re  i n  t u r n  screwed i n t o  the  

o u t e r  end. The p i s t o n  assembly  i s  f r e e  to  s l i d e  on 

p o l y t e t r a f l u o e t h y l e n e  bushes.

An a x i a l  f o r c e  on th e  d i l a t o r  d i s p l a c e s  th e  p i s t o n  

a g a in s t  the  s p r i n g  and th e  d i s p la c e m e n t  i s  m o n i to re d  by 

the  t r a n s d u c e r .  The s p r i n g  g i v e s  a d i s p la c e m e n t  o f  one 

m i l l i m e t r e  f o r  a f i v e  k i l o g r a m  f o r c e .  T h is  s m a l l  

d i s p la c e m e n t  ensu res  p r e c i s e  c o n t r o l  o f  th e  d i l a t o r s .

The i n p u t  and o u t p u t  s i g n a l  f rom th e  t r a n s d u c e r  a re  passed 

th ro ugh  a sea led  c o n n e c to r  (G) a t  t h e  r e a r  o f  t h e  i n s t r u m e n t ,  

The o u t p u t  s i g n a l  i s  p rocessed  by P h i l l i p s  D is p la c e m e n t  

C o n v e r to r  PR 871 -  g i v i n g  an o u t p u t  o f  0.1 v o l t  D.C. f o r  

a 0 .4 5  k i l o g r a m  f o r c e .  T h i s  i s  d i s p l a y e d  on a D e v ices  

MX 212 -  2 channe l  r e c o r d e r  ( F i g u r e  3 . 3 )

Use o f  the  I n s t r u m e n t .

A l l  p a t i e n t s  were s t u d ie d  under  g e n e r a l  a n a e s th e s ia .

The p a t i e n t  was p laced  i n  th e  l i t h o t o m y  p o s i t i o n  and the  

v u l v a  and va g in a  c le ansed  and draped i n  th e  u s u a l  f a s h io n  

f o r  m inor  g y n a e c o l o g i c a l  s u r g e r y .  The c e r v i x  was grasped 

w i t h  V o l s e l l u m  f o r c e p s  t o  s te a d y  i t  d u r i n g  th e  p ro c e d u re .  

W i th  the  o p e r a t o r  gowned and g lo v e d ,  the  f o r c e  sens ing  

hand le  was h e ld  i n  a s t e r i l e  t o w e l  and th e  s m a l l e s t  d i l a t o r
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screwed i n t o  th e  h a n d le .  The d i l a t o r  was then  passed 

th ro u g h  th e  c e r v i x  by a p p l y i n g  s te a d y  p r e s s u re  v i a  the  

han d le .  I n  v iew o f  t h e  t im e  dependence o f  th e  v i s c o u s  

e lement  o f  c e r v i c a l  t i s s u e ,  i t  was endeavoured to  make 

the  t im e  taken  t o  pass t h e  d i l a t o r  s ta n d a r d ,  by ha v in g  

a l l  e s t i m a t i o n s  pe r fo rm ed  by th e  a u t h o r .

I t  i s  n o t  p r a c t i c a l  t o  ensu re  t h a t  ev e ry  passage o f  

a d i l a t o r  l a s t s  e x a c t l y  th e  same t im e  bu t  th e  e f f e c t  o f  

t im e  on d i l a t a t i o n  w i l l  be d i s c u s s e d  i n  C h ap te r  4 .  Once 

th e  d i l a t o r  had passed th ro u g h  th e  c e r v i x  i t  was unscrewed 

and th e  p roc ed u re  re p e a te d  w i t h  each d i l a t o r  i n  t u r n .

Each d i l a t o r  w h ich  met r e s i s t a n c e  produced a d e f l e c t i o n  

on th e  graph paper  o f  t h e  D e v ic e s  r e c o r d e r .  A permanent 

r e c o r d  ( F i g u r e  3 . 4 )  o f  each p a t i e n t  was k e p t  and th e  r e c o r d  

ana lysed  a t  c o m p le t i o n  o f  t h e  o p e r a t i o n .  The h e i g h t  o f  

each peak on th e  graph wqs measured,a  d e f l e c t i o n  o f  0 , 5  cm 

r e p r e s e n t i n g  a f o r c e  o f  one k i l o g r a m .  The f o r c e  r e q u i r e d  

to  d i l a t e  t h e  c e r v i x  f rom 3 mm t o  8 mm was c a l c u l a t e d .

T h is  f o r c e  we d e f i n e d  as t h e  C e r v i c a l  R e s is ta n c e  In d e x  (C R i )

Once t h e  o p e r a t o r  i s  f a m i l i a r  w i t h  th e  i n s t r u m e n t  i t  

i s  as easy t o  use as a c o n v e n t i o n a l  s e t  o f  c e r v i c a l  d i l a t o r s  

The f o r c e  s ens ing  hand le  i s  s im p le ,  p o r t a b l e  and a t  a c o s t  

o f  € 3 0 0 . ,  r e l a t i v e l y  cheap.  The i n s t r u m e n t  has o n l y  one
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moving p a r t , t h e  p i s t o n ,  whose movement o f  t h e  t r a n s d u c e r  

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

wh ich  i s  then  measured. C a l i b r a t i o n  o f  th e  i n s t r u m e n t  

can a l t e r  i f  th e  t e n s i o n  i n  th e  compress ion  s p r i n g  a l t e r s ,  

i f  changes o c c u r  i n  t h e  e l e c t r o n i c s  o f  th e  d i s p la c e m e n t  

c o n v e r t o r  o r ,  i f  t h e  r e c o r d e r  c a l i b r a t i o n  a l t e r s .  I n  

th e  t h r e e  y e a rs  t h a t  t h e  i n s t r u m e n t  has been i n  use,  i t s  

c a l i b r a t i o n  has been r e g u l a r l y  checked and i t  has n o t  

a l t e r e d .  I t  has t h u s  p roved to  be a v e ry  r e l i a b l e  

i n s t r u m e n t .
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CHAPTER 4.

ANALYSIS OF DATA OBTAINED DURING MEASUREMENT 

OF THE FORCE REQUIRED TO PASS A DILATOR 

THROUGH THE CERVIX.
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CHARACTERISTICS OF FORCES REQUIRED 

TO PASS A DILATOR THROUGH THE CERVIX

Using th e  i n s t r u m e n t  d e s c r i b e d  i n  Chap te r  3,  a r e c o rd  

o f  th e  f o r c e  r e q u i r e d  to  pass a s e r i e s  o f  d i l a t o r s  th ro ugh  

the  c e r v i x  was o b t a i n e d  ( F i g u r e  3 . 4 ) .  From t h i s  r e c o rd  i t  

was a p p a re n t  t h a t ;  i n  g e n e r a l ,  i n c r e a s i n g  d ia m e te rs  o f  

d i l a t o r s  r e q u i r e  i n c r e a s i n g  f o r c e s  to  pass th ro u g h  th e  c e r v i x .  

T h i s  p a t t e r n  has been seen i n  t h r e e  g roups  o f  p a t i e n t s  s t u d i e d ,  

namely -  n o n -p re g n a n t  p a t i e n t s  p re g n a n t  p a t i e n t s  and p a t i e n t s  

w i t h  a h i s t o r y  o f ,  p r e v io u s  spon taneous m i d - t r i m e s t e r  a b o r t i o n .  

T h is  f i n d i n g  was a l s o  obse rved  by Hu lka  e t  a l .  ( l 9 7 4 ) ;

B lac k  e t  a l .  (1975); L i u  e t  a l .  (1975 )  and A t i e n z a .  Burkman 

and King  ( l 9 8 0 ) .  I n  a few cases  t h i s  p a t t e r n  was n o t  

observed when t h e r e  was a f a l l  i n  t h e  f o r c e  r e q u i r e d  t o  pass 

th e  d i l a t o r ,  a f t e r  a few d i l a t o r s  had shown th e  more u s ua l  

i n c r e a s i n g  f o r c e  p a t t e r n .

T h is  f i n d i n g  p r o b a b l y  i n d i c a t e d  th e  o c c u r r e n c e  o f  a 

c e r v i c a l  t e a r  a t  t h e  l e v e l  o f  th e  i n t e r n a l  os ,  s i m i l a r  t o  

those  d e s c r ib e d  by Hu lka  and H ig g in s  ( l 9 6 l ) .  Hu lka  e t  a l .  

(1974)  a l s o  found t h i s  t y p e  o f  p a t t e r n  when d i l a t a t i o n  

exceeded 12 mm.

From th e  specimen r e c o r d i n g  ( F i g u r e  3 . 4 )  i t  can a l s o
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be seen t h a t  passage o f  a d i l a t o r  produced a q u i c k  r i s e  i n  

th e  f o r c e  a p p l i e d  t o  th e  d i l a t o r ,  f o l l o w e d  by an even q u i c k e r  

r e d u c t i o n  i n  t h e  f o r c e ,  once t h e  t a p e r  o f  th e  d i l a t o r  had 

passed th ro ugh  th e  i n t e r n a l  os .  The average  t im e  taken  to  

pass a d i l a t o r  t h ro u g h  t h e  c e r v i x  was abou t  two seconds.

The t im e  between passage o f  d i f f e r e n t  s iz e d  d i l a t o r s  was 

k e p t  t o  a minimum. The a u t h o r  pe r fo rm ed  a l l  d i l a t a t i o n s  

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

and i n  th e  hope t h a t  t h e  t im e  tak en  f o r  t h i s  would  be u n i fo rm ,  

Three e x p e r ie n c e d  C o n s u l t a n t  G y n a e c o lo g i s t s  have a l s o  used 

the  i n s t r u m e n t  t o  check w h e th e r  t h e  a u t h o r ' s  t e c h n iq u e  o f  

pass ing  a d i l a t o r  t h ro u g h  th e  c e r v i x  was comparab le  w i t h  

t h e i r  u s u a l  t e c h n iq u e .  No s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  

t im e  taken to  pass th e  d i l a t o r s  t h ro ugh  th e  c e r v i x  was no ted  

i n  t h i s  s t u d y .

L iu  e t  a l .  ( l 9 7 5 )  and B lac k  e t  a l .  ( l 9 7 5 b )  u s in g  

h y s te re c to m y  specimens o f  u t e r u s  and c e r v i x ,  c l a im  to  have 

s t a n d a r d i s e d  th e  t im e  taken  t o  pass a d i l a t o r  t h ro u g h  th e  

c e r v i x  to  f i v e  seconds b u t  t h i s  was d u r i n g  an i n  v i t r o  s tu d y .  

In  v i v o ,  i t  i s  n o t  p o s s i b l e  t o  know i n  advance how lo n g  

i t  w i l l  t a k e  t o  overcome th e  c e r v i c a l  r e s i s t a n c e .
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The E f f e c t  o f  Time Taken t o  Pass a D i l a t o r  Through th e  C e r v i x .

B lack  e t  a l .  ( l 9 7 5 )  have drawn a t t e n t i o n  to  th e  v i s c o ­

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

th e  v i s c o u s  e lem en t  o f  th e  c e r v i x  i s  t im e  dependan t .  Hu lka  

e t  a l .  ( 1974) and A t i e n z a  Burkman and K ing  ( l 9 8 0 )  i n  t h e i r  

s t u d ie s  on f o r c e s  r e q u i r e d  f o r  s u r g i c a l  d i l a t a t i o n ,  expressed  

th e  r e s u l t s  as f o r c e t i m e  i n t e g e r s .  T h i s  f i g u r e  was d e r i v e d  

from comput ing  th e  f o r c e  r e q u i r e d  to  pass the  d i l a t o r  and 

th e  t im e  wh ich  was taken  f o r  passage o f  t h e  d i l a t o r  th ro u g h  

the  c e r v i x .  The t e c h n iq u e  used by th e  a u t h o r  was to  

measure t h e  h e i g h t  o f  each peak ach ieved  when r e s i s t a n c e  was 

encoun te red  to  d i l a t a t i o n  and then by summation th e  t o t a l  

f o r c e  r e q u i r e d  t o  d i l a t e  a c e r v i x  f rom 3 mm to  8 mm was 

c a l c u l a t e d  ( C R i ) .

I n  o r d e r  to  e s t a b l i s h  t h e  r e l a t i o n s h i p  between e s t i m a t i o n s  

based on peak h e i g h t  and thos e  based on f o r c e  and t im e  taken  

f o r  d i l a t a t i o n ,  tw e n t y - o n e  p a t i e n t s  were s t u d ie d  and bo th  

c a t e g o r i e s  o f  d a ta  were a n a ly s e d .

The i n s t r u m e n t  d e s c r i b e d  i n  C h ap te r  3 was used i n  

c o n d u c t io n  w i t h  a Nascom 2 computer  wh ich  was programmed to  

measure th e  area under  th e  c u rv e  i n  each d e f l e c t i o n .  As 

th e  passage o f  a d i l a t o r  t o o k  abo u t  two seconds th e  computer
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a na lysed  th e  d a ta  f i f t y  t im e s  pe r  second and produced a 

summation o f  t h e s e  measurements f o r  each d e f l e c t i o n .

D i l a t a t i o n  o f  t h e  c e r v i x  i n  t h e  tw e n ty -o n e  p a t i e n t s  

produced s i x t y - t w o  r e c o r d i n g s  o f  r e s i s t a n c e  t o  a d i l a t o r .

F i g u r e  4 .1  shows th e  r e l a t i o n s h i p  between peak h e i g h t  i n  

k i l o g r a m s  and a rea  under  t h e  c u rv e  i n  k i l o g r a m  seconds.

The c o r r e l a t i o n  f a c t o r  between peak h e i g h t  and area  under  

the  cu rve  was 0 .7 7  -  i n d i c a t i n g  t h a t  the  t im e  taken  t o  pass 

th e  d i l a t o r  had been f a i r l y  u n i f o r m .  As th e  f o r c e  to  pass 

a d i l a t o r  has bo th  e l a s t i c  and v i s c o u s  e lem e n ts ,  measurement 

o f  peak h e i g h t  was as r e l i a b l e  as measurement o f  t h e  f o r c e ­

t im e  i n t e g e r .

From th e  graph o f  peak h e i g h t  a g a i n s t  a rea  under  t h e  

c u rv e ,  i t  can be seen t h a t  t h e  c o r r e l a t i o n  l i n e  does n o t  

run th ro ugh  z e r o .  T h i s  was p r o b a b l y  due t o  th e  d e t e c t i o n  

t h r e s h o l d  o f  th e  i n p u t  to  t h e  com pute r .

There were seven r e c o r d i n g s  (A ■ )  wh ich  were w i d e l y  

s c a t t e r e d  from th e  c o r r e l a t i o n  l i n e .  I n  t h r e e  o f  t h e  p a t i e n t s  

the d i la to r  passed through th e  cervix unusually quickly, b u t  

th e  c e r v i x  d i d  n o t  s u s t a i n  any a p p a re n t  damage Four  o f  

these  r e c o r d i n g s  o c c u r r e d  when d i l a t a t i o n  o f  t h e  c e r v i x  

w i t h  t h a t  p a r t i c u l a r  d i l a t o r ,  produced th e  u s u a l  i n c r e a s i n g  

p a t t e r n  and then  t h e  n e x t  d i l a t o r  produced a marked r e d u c t i o n
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i n  the  f o r c e  r e q u i r e d  t o  pass i t  t h ro u g h  th e  c e r v i x .  In  

t h r e e  p a t i e n t s  ( i i k )  th e  d i l a t o r  passed th ro u g h  t h e  c e r v i x  

u n u s u a l l y  q u i c k l y  and i n  one ( ■ )  d i l a t a t i o n  was d i f f i c u l t  

and to o k  much l o n g e r  than u s u a l .  I t  seems l i k e l y  t h a t  

these  f o u r  cases s u s t a in e d  c e r v i c a l  t e a r s  o f  t h e  t ype  

d e s c r ib e d  by H u lka  and H ig g in s  ( 1 9 6 1 ) .  Measurement o f  

CRI i d e n t i f i e d  d i l a t a t i o n s  wh ich  r e q u i r e d  c o n s i d e r a b l e  f o r c e ,  

whereas measurement o f  t h e  f o r c e - t i m e  i n t e g e r s  wou ld  n o t  

i d e n t i f y  these  cases  i f  th e  t im e  taken  f o r  d i l a t a t i o n  was 

und u ly  s h o r t .  W h i le  e v e r y  e f f o r t  was made t o  use a 

s tanda rd  t e c h n iq u e  o f  p a s s in g  th e  d i l a t o r ,  these  seven 

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

s t a n d a r d i s e  t h e  t im e  taken  t o  pass a d i l a t o r  t h ro u g h  th e  

c e r v i x .  By i n t r o d u c i n g  t im e  i n t o  the  c a l c u l a t i o n  o f  

f o r c e - t i m e  i n t e g e r s ,  one i s  i n t r o d u c i n g  a n o th e r  v a r i a b l e  

wh ich  canno t  be p r e c i s e l y  c o n t r o l l e d .

D i l a t a t i o n  C h a r a c t e r i s t i c s  i n  N on-P regnan t  P a t i e n t s .

In  ( F i g u r e  4 . 2 )  t h e  median f o r c e  f o r  each d i l a t o r  s i z e  

has been p l o t t e d  a g a i n s t  th e  s i z e  o f  d i l a t o r .  T h is  shows 

a cu rved  r e l a t i o n s h i p  between f o r c e  and d i l a t a t i o n .

B lack  e t  a l .  (1975b)  have shown t h a t  th e  s lo p e  o f  the  c u rv e  

may be used as a measure o f  th e  " d i l a t o b i l i t y  o f  the  c e r v i x " .
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To o b t a i n  th e  s lo p e  o f  th e  c u r v e ,  i t  i s  necessa ry  t o  p l o t  

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

g i v e s  a s t r a i g h t  l i n e .

The e f f e c t  o f  p a r i t y  on CRI w i l l  be d is c u s s e d  i n  

C hap te r  5.  F u r t h e r  a n a l y s i s  o f  th e  f o r c e  d i l a t a t i o n  c u rves  

( F i g u r e  4 . 2 )  show t h a t  p r i m i g r a v i d  p a t i e n t s  had h i g h e r  median 

f o r c e  f o r  each d i l a t o r  s i z e ,  compared t o  m u l t i g r a v i d  p a t i e n t s ,  

The e f f e c t  o f  hormone s t a t u s  on th e  f o r c e  d i l a t i o n  c u rves  i s  

seen i n  F i g u r e  4 . 3 .  A ga in  i t  was seen t h a t  p a t i e n t s  w i t h  

h i g h e r  CRI ( p o s t  menopausal  women) showed a d i f f e r e n t  s lo p e  

o f  cu rve  t o  those  w i t h  l o w e r  CRI ( p a t i e n t s  on D e p o -P rove ra )

I t  was i n t e r e s t i n g  t h a t  g roups  o f  p a t i e n t s  i n  whom the  

summated f o r c e  f o r  d i l a t a t i o n  was h ig h ,  show h i g h e r  v a lu e s  

o f  f o r c e  w i t h  each d i l a t o r  and s i m i l a r l y  thos e  w i t h  lo w e r  

r e s i s t a n c e ,  aga in  showed low r e s i s t a n c e  w i t h  each d i l a t o r .  

T h is  f i n d i n g  v a l i d a t e d  th e  use o f  summation o f  t h e  f o r c e  

r e q u i r e d  t o  d i l a t e  t h e  c e r v i x  t o  8 mm, s in c e  s i m i l a r  p a t t e r n s  

o f  f o r c e  d i l a t a t i o n  cu rv e s  were seen i n  a l l  g roups  o f  

n o n -p re g n a n t  p a t i e n t s  s t u d i e d .

The E f f e c t  o f  th e  D ia m e te r  o f  th e  C e r v i c a l  Canal  

on th e  Force R e qu i red  t o  D i l a t e  th e  C e r v i x .

The c e r v i c a l  r e s i s t a n c e  a t  a g iv e n  d ia m e te r  i s  dependant  

on th e  d ia m e te r  o f  t h e  c e r v i c a l  c a n a l  p r i o r  t o  d i l a t a t i o n  and 

on the  c o m p r e s s i b i l i t y  o f  t h e  c e r v i c a l  t i s s u e .
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H o l l i d a y ,  Jacobs and Heyns (1958 )  and Johns tone  e t  a l .  ( l 9 7 4 )  

have shown t h a t  th e  d i a m e te r  o f  t h e  c e r v i c a l  c a n a l  i s  

i n f l u e n c e d  by th e  number o f  p re g n a n c ie s  t h a t  t h e  p a t i e n t  has 

had.

I n  o r d e r  t o  assess th e  e f f e c t  o f  th e  d ia m e te r  o f  t h e  

c e r v i c a l  c a n a l  on c e r v i c a l  r e s i s t a n c e  measurements,  the  

r e l a t i o n s h i p  between th e  f i r s t  d i l a t o r  t o  meet r e s i s t a n c e  

and th e  c e r v i c a l  r e s i s t a n c e  in d e x  has been s t u d ie d .  These 

parameters  were compared i n  172 n o n -p re g n a n t  m u l t i p a r o u s  

p a t i e n t s  and th e  r e s u l t s  a re  shown i n  Tab le  4 . 1 .

F i r s t  D i l a t o r  t o  
meet r e s i s t a n c e .

No. o f  P a t i e n t s . C . R . I .
Mean -I- S.D.

3 mm 20 9 .6 3  + 4 .4 9

4 mm 18 6 .8 6  + 3 .3 0

5 mm 36 6 .3 0  + 2 .7 5

6 mm 47 3 .9 6  + 1 .89

7 mm 38 1 .99  + 1 .15

8 mm 13 0 .7 6  + 1 .01

Tab le  4 .1  : The r e l a t i o n s h i p  between CRI and f i r s t  d i l a t o r  
t o  meet r e s i s t a n c e .

The c o r r e l a t i o n  c o e f f i c i e n t  between th e  f i r s t  d i l a t o r  to  

meet r e s i s t a n c e  and CRI i s  0 . 7 2 .  T h i s  i s  a s i g n i f i c a n t
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r e l a t i o n s h i p  (P<C0,0005)*  T h i s  f i n d i n g  i s  h a r d l y  s u r p r i s i n g  

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

fewer  d i l a t o r s  t h e r e  w i l l  be t o  meet r e s i s t a n c e .  The s ta n d a rd  

d e v i a t i o n s  o f  th e  mean CRI a re  l a r g e  f o r  each d i l a t o r ,  i n d i c a t ­

i n g  t h e  w ide  s c a t t e r  o f  v a lu e s  o f  CRI f o r  t h a t  d i l a t o r .  The 

CRI measurements f o r  p a t i e n t s  i n  w h ich  th e  5 mm d i l a t o r  was 

th e  f i r s t  t o  meet r e s i s t a n c e ,  v a r i e d  between 1 .2 7  and 11*53 .

The w ide s c a t t e r  o f  v a lu e s  f o r  any g i v e n  d i a m e te r  o f  the  

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

e l a s t i c i t y  o f  c e r v i c a l  t i s s u e .

Summation o f  t h e  f o r c e  r e q u i r e d  t o  d i l a t e  t h e  c e r v i x  t o  

8 m m , th e re fo re  ta k e s  i n t o  a c c o u n t  t h e  e l a s t i c i t y  o f  t h e  t i s s u e  

and th e  d ia m e te r  o f  t h e  c a n a l .  S ince  t h e  d i a m e te r  o f  th e  

c e r v i c a l  c a n a l  i s  n o t  known u n t i l  d i l a t a t i o n  i s  u n d e r ta k e n ,  

measurement o f  CRI g i v e s  an i n d i c a t i o n  o f  t h e  ease w i t h  wh ich  

th e  c e r v i x  may be d i l a t e d .

I n  c o n s i d e r i n g  d rug  t h e r a p y  aimed a t  r e d u c in g  c e r v i c a l  

r e s i s t a n c e ,  f u r t h e r  a n a l y s i s  o f  t h e  d a ta  may be n e c e ssa ry  t o  

i d e n t i f y  wh ich  e lem en t  o f  r e s i s t a n c e  i s  be ing  a f f e c t e d  by th e  

t h e r a p y .

Summation o f  t h e  f o r c e  t o  d i l a t e  th e  c e r v i x  t o  8 mm (w h ich  

we have c a l l e d  CRi)  t h e r e f o r e  t a k e s  accou n t  o f  t h e  many v a r i a b l e  

f a c t o r s  w h ich  i n f l u e n c e  t h e  passage o f  a d i l a t o r  t h ro u g h  th e  

c e r v i x .
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CHAPTER 5.

CERVICAL RESISTANCE IN NON-PREGNANT PATIENTS.
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T h is  c h a p te r  d e s c r i b e s  a s tu d y  o f  c e r v i c a l  r e s i s t a n c e  

i n  n o n -p re g n a n t  p a t i e n t s .  The i n s t r u m e n t  d e s c r i b e d  i n  

C hap te r  3 has been used i n  200 n o n -p re g n a n t  p a t i e n t s .

P a t i e n t s  and Methods .

Two hundred p a t i e n t s  u n d e rg o in g  d i a g n o s t i c  c u r e t t a g e  

f o r  a v a r i e t y  o f  symptoms and c o n d i t i o n s  were s t u d i e d .

The i n d i c a t i o n s  f o r  d i a g n o s t i c  c u r e t t a g e  a re  shown i n  

Tab le  5 . 1 .

Number o f  P a t i e n t s .

N u l l i p a r o u s M u l t i p a r o u s T o t a l

M e n s t ru a l  Symptoms 10 38 48

P e l v i c  Pain 4 5 9

V a g in a l  d i s c h a r g e 2 11 13

Postmenopausal  b l e e d in g 0 16 16

I n f e r t i l i t y 8 2 10

lUCD 0 4 4

S t e r i l i s a t i o n 2 92 94

R eve rsa l  o f  S t e r i l i s a t i o n 0 6 6

TOTALS 26 174 200

Tab le  5 .1  : I n d i c a t i o n s  f o r  o p e r a t i o n  i n  p a t i e n t s  s t u d i e d .

None o f  t h e  p a t i e n t s  had c o n d i t i o n s  d i r e c t l y  r e l a t e d  t o  

the  c e r v i x .  A l l  p a t i e n t s  were s t u d ie d  under  g e n e r a l  

a n a e s th e s ia ,  u s in g  th e  t e c h n iq u e  d e s c r ib e d  i n  C h ap te r  3.
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The CRI was c a l c u l a t e d  as d e s c r i b e d  i n  C h ap te r  4.

A l l  r e s u l t s  a re  exp ressed  i n  k i l o g r a m s  + s ta n d a rd  e r r o r  

o f  th e  mean (SEM). A sample o f  venous b lood  was 

w i th d ra w n  p r i o r  t o  o p e r a t i o n  and th e  plasma l e v e l s  o f  

p ro g e s te ro n e  and 1/ ^ - o e s t r a d i o l  were measured w i t h  s p e c i f i c  

rad io im munoassays .  S t a t i s t i c a l  compar isons  between th e  

r e s u l t s  i n  d i f f e r e n t  g roups  o f  p a t i e n t s  were made u s in g  

the  S t u d e n t ' s  t - t e s t  f o r  u n p a i r e d  d a ta .

RESULTS.

P a r i t y .

The e f f e c t  o f  p a r i t y  on CRI i s  seen i n  T ab le  5 . 2 .  

A l o w e r i n g  o f  CRI was seen w i t h  i n c r e a s i n g  p a r i t y .

P a r i t y
No. o f  

P a t i e n t s
CRI

(Mean + SEM)

0 26 7 .1 8  + 0.91

1 o r  2 83 4 .5 9  + 0.41

> 3 91 4 .4 5  + 0 .3 6

A l l  p a r i t i e s 200 4 .9 2  + 0 .2 0

Tab le  5 . 2  : The e f f e c t  o f  p a r i t y  on CRI i n
n o n -p re g n a n t  p a t i e n t s .

The CRI was s i g n i f i c a n t l y  l o w e r  i n  women w i t h  p a r i t y  

o f  3 o r  more, compared w i t h  n u l l i p a r o u s  women (P<C 0 .05 ) .



76

T h is  may i n  p a r t  be e x p l a i n e d  by th e  f i n d i n g s  o f  

J ohn s ton e  e t  a l .  (1974 )  who found t h a t  t h e  d i a m e te r  o f  

th e  i n t e r n a l  os in c re a s e d  w i t h  i n c r e a s i n g  p a r i t y .

Age o f  P a t i e n t s .

The age o f  t h e  p a t i e n t  was n o t  an i m p o r t a n t  v a r i a b l e .  

I n c r e a s i n g  age may expose p a t i e n t s  t o  an i n c r e a s i n g  number 

o f  p re g n a n c ie s .  The c o r r e l a t i o n  c o e f f i c i e n t s  o f  CRI w i t h  

age were 0 .2 6  and 0 . 2 4  i n  n u l l i p a r o u s  and m u l t i p a r o u s  women 

r e s p e c t i v e l y .  When p a r i t y  i s  t ak en  i n t o  a c c o u n t ,  age has 

no s i g n i f i c a n t  e f f e c t  on CRI.

Phase o f  th e  M e n s t ru a l  C y c l e .

Those p re -menopausa l  p a t i e n t s  who were n o t  r e c e i v i n g  

hormonal c o n t r a c e p t i o n  were a s c r i b e d  t o  t h e  p r o l i f e r a t i v e ,  

s e c r e t o r y  o r  m e n s t ru a l  g roups  a c c o r d in g  t o  t h e  e n d o m e t r i a l  

h i s t o l o g y .  The e f f e c t  o f  th e  phase o f  th e  m e n s t ru a l  c y c l e  

on CRI i s  shown i n  Tab le  5 . 3 .  The l o w e s t  r e s i s t a n c e  was 

seen i n  t h e  m e n s t ru a l  g roup  bu t  t h e r e  were no s i g n i f i c a n t  

d i f f e r e n c e s  between any o f  t h e  g roup s .

Phase o f  Cyc le Number
CRI

(Mean + SEM)

P r o l i f e r a t i v e  phase 48 4 .4 5  4- 0 .5 5

S e c r e t o r y  phase 43 5 .4 5  + 0 .5 9

M e n s t ru a l  phase 11 4 .3 2  + 1 .77

A l l  phases 102 4.91 + 0 .41

T ab le  5 .3  : The e f f e c t  o f  th e  phase o f  the  m e n s t ru a l
c y c l e  on CRI.
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Johns tone  e t  o l . ( l 9 7 4 )  observed  a s i g n i f i c a n t l y  g r e a t e r  

d ia m e te r  o f  th e  i n t e r n a l  os a t  th e  t im e  o f  m e n s t r u a t i o n  bu t  

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

d i f f e r  f rom o t h e r  phases o f  t h e  c y c l e .

Y o u s e f f  ( l 9 5 8 )  i n  a s tu d y  o f  h y s te r o g r a p h y ,  no ted  t h a t  

i n  the  p r o l i f e r a t i v e  phase o f  th e  c y c l e ,  th e  c e r v i x  appeared 

to  be m o d e ra te ly  d i l a t e d ,  dye remained i n  th e  u t e r u s  f o r  abou t  

th re e  hours  and then ran o u t  t h ro u g h  th e  F a l l o p i a n  tubes  

and th e  c e r v i x .  I n  the  l u t e a l  phase, t h e  c e r v i x  was much 

n a r ro w e r  and dye remained i n  th e  u t e r u s  f o r  up t o  e i g h t  hours  

b e fo re  em pty ing  t h ro u g h  t h e  F a l l o p i a n  tubes  i n t o  th e  p e r i t o n e a l  

c a v i t y .  Abou t  two days p r i o r  t o  m e n s t r u a t i o n ,  t h e  c e r v i x  

became more d i l a t e d  a g a in ,  dye o n l y  remained i n  th e  u t e r u s  

f o r  abou t  t h i r t y  m inu tes  b e fo r e  r u n n in g  o u t  t h ro u g h  the  

c e r v i x .

Johns tone  e t  a l .  (1974)  s t u d ie d  th e  d ia m e te r  o f  the  

c e r v i c a l  c a n a ls  i n  seven women t h r o u g h o u t  th e  m e n s t ru a l  c y c l e .  

He found a s i m i l a r  p a t t e r n  o f  change i n  the  d ia m e te r  o f  th e  

cana l  t o  those  r e p o r t e d  by Y o u s e f f .  I n  J o h n s to n e ' s  s tu d y ,  

th e  d ia m e te r  o f  th e  cervix was s i g n i f i c a n t l y  lower a t  

o v u l a t i o n  and i n  the  l u t e a l  phase compared w i t h  t h e  d ia m e te r  

i n  the  p r o l i f e r a t i v e  phase o f  the  c y c l e .
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The r e s u l t s  i n  o u r  s tu d y  f o l l o w  th e  p a t t e r n  o f  change 

d e s c r ib e d  by Y o u s e f f ,  a l t h o u g h  t h e  d i f f e r e n c e s  a re  no t  

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

In  71 o f  th e  102 women w i t h  r e g u l a r  m e n s t ru a l  c y c l e s ,  

th e  d a te  o f  t h e  l a s t  p e r i o d  was known. The mean c e r v i c a l  

r e s i s t a n c e  f o r  each day o f  th e  m e n s t ru a l  c y c l e  i s  s lown i n  

F i g u r e  5 . 1 .  There  i s  no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  CRI 

on any p a r t i c u l a r  day o f  t h e  m e n s t ru a l  c y c l e .  T h in  i s  i n  

keep ing  w i t h  t h e  d a ta  based on e n d o m e t r i a l  h i s t o l o g y .

Hormone S t a tu s  o f  th e  P a t i e n t .

The CRI f o r  each p a t i e n t  was p l o t t e d  a g a in s t  the  

c i r c u l a t i n g  l e v e l s  o f  p r o g e s te r o n e  ( F i g u r e  5 . 2 )  and 

i T j g - o e s t r a d i o l  ( F i g u r e  5 . 3 ) .  The c o r r e l a t i o n  c o e f  f i c i e n t s  

were 0 .1 3  and - 0 . 0 5  r e s p e c t i v e l y .  P ro g e s te ro n e  a n !  

1 / ^ - o e s t r a d i o l  p l a y  an i m p o r t a n t  r o l e  i n  t h e  m o d i f i  r a t i o n  

o f  c e r v i c a l  c o l l a g e n  wh ich  i s  a s s o c ia t e d  w i t h  c e r v i  o l  

s o f t e n i n g  i n  l a t e  pregnancy  ( C o ld e r  1980 ) .  The p r e s e n t  

s tudy  has f a i l e d  t o  show any d i r e c t  c o r r e l a t i o n  be t  'een CRI 

and th e  c i r c u l a t i n g  l e v e l s  o f  t hes e  hormones i n  th e  non-  

p regn an t  s t a t e .  I t  may be t h a t  th e  c i r c u l a t i n g  l e v e l s  o f  

these  hormones do n o t  r e f l e c t  t h e i r  i n f l u e n c e  and a c t i v i t y  

a t  the  c e r v i x  i t s e l f .

The group o f  102 normal c y c l i n g  women were compared w i t h  

a group o f  p a t i e n t s  u s i n g  combined o r a l  c o n t r a c e p t i v e s ;
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a group u s in g  i n t r a u t e r i n e  c o n t r a c e p t i v e  d e v i c e s  and a 

group r e c e i v i n g  i n t r a m u s c u l a r  m e d ro x y -p ro g e s te ro n e  a c e t a t e ,  

(D epo -P ro v e ra )  f o r  c o n t r a c e p t i v e  purposes  (T a b le  5 . 4 ) .  

S ix te e n  women a d m i t t e d  f o r  i n v e s t i g a t i o n  o f  pos tmenopausal  

b le e d in g  were s t u d i e d .  None o f  these  p a t i e n t s  had 

e n d o m e t r i a l  o r  c e r v i c a l  m a l ig n a n c y .

Ca tego ry Number Mean P a r i t y C . R . I .
(Mean SEM)

C y c l i n g 102 2 .5 4 .9 1  + 0.41

C o n t r a c e p t i o n  :

( a )  Combined P i l l 39 2 .2 4 .3 2  + 0 .45

( b )  lUCD 7 2 . 4 5 .4 5  + 2 .2 3

( c )  D epo-Provera 18 2 .0 2 .6 8  + 0 .6 4

Postmenopausal 16 3 .5 7 .4 5  + 1 .2 7

Tab le  5 . 4 .  ; The i n f l u e n c e  o f  hormone s t a t u s  on th e  
C e r v i c a l  R e s is t a n c e .

The postmenopausa l  women showed s i g n i f i c a n t l y  h i g h e r  

CRI than th e  c y c l i n g  g roup  (P < C 0 .05 ) .  These women were o f

h i g h e r  p a r i t y  than  t h e  c y c l i n g  g ro u p .  I n  p re -menopausa l

women, i n c r e a s i n g  p a r i t y  l e d  t o  l o w e r  c e r v i c a l  r e s i s t a n c e .

T h is  f i n d i n g  i s  a t  v a r i a n c e  w i t h  th e  f i n d i n g s  o f  Y o u s e f f (1958 )  

He found th e  c e r v i x  t o  be more d i l a t e d ,  a f i n d i n g  wh ich  he 

a t t r i b u t e d  t o  a t r o p h y  o f  t h e  muscle  c o n t e n t  o f  th e  c e r v i x .

I n  c l i n i c a l  p r a c t i c e  th e  c e r v i x  i s  u s u a l l y  r e l a t i v e l y  f i r m  

and r i g i d  a f t e r  t h e  menopause.
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P a t i e n t s  on combined o r a l  c o n t r a c e p t i o n  showed s l i g h t l y  

low c e r v i c a l  r e s i s t a n c e  than  t h e  c y c l i n g  g roup ,  w h i l e  those  

us in g  an lUCD, had s l i g h t l y  h i g h e r  c e r v i c a l  r e s i s t a n c e .

These d i f f e r e n c e s  were n o t  s i g n i f i c a n t .  P a t i e n t s  r e c e i v i n g  

D epo-Provera  showed s i g n i f i c a n t l y  l o w e r  c e r v i c a l  r e s i s t a n c e  

than th e  c y c l i n g  g roup  (P<C0 . 0 0 2 5 ) .  Depo -P rove ra  i s  o f t e n  

used f o r  c o n t r a c e p t i o n  i n  women o f  low s o c i a l  c l a s s  and h igh  

p a r i t y ,  who a re  u n r e l i a b l e  i n  t h e i r  use o f  o t h e r  methods o f  

c o n t r a c e p t i o n .  T h i s  f i n d i n g  o f  l o w e r  CRI c ann o t  be e x p la i n e d  

on th e  b a s i s  o f  p a r i t y ,  s in c e  th e y  had a l o w e r  mean p a r i t y  than 

th e  c y c l i n g  g ro u p ,  P roges togens  a re  known t o  r e l a x  smooth 

musc le .  The s m a l l  amount o f  smooth muscle i n  t h e  c e r v i x  has 

g e n e r a l l y  been c o n s id e r e d  o f  l i t t l e  im p o r ta n c e  t o  c e r v i c a l  

f u n c t i o n .  D epo -P rove ra  may be a f f e c t i n g  th e  c e r v i c a l  smooth 

muscle o r  a l t e r n a t i v e l y ,  i t  may be a f f e c t i n g  t h e  ground 

subs tance .  T h i s  o b s e r v a t i o n  r e q u i r e s  f u r t h e r  i n v e s t i g a t i o n .

The r e s u l t s  p re s e n te d  h e re ,  e s t a b l i s h  b a s e l i n e  v a lu e s  

f o r  c y c l i n g ,  c o n t r a c e p t i n g ,  and pos tmenopausal  women.
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CHAPTER 6.

THE EFFECT OF EXOGENOUS HORMONES 

ON CERVICAL RESISTANCE

IN EARLY PREGNANCY.
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T e r m in a t io n  o f  p regnancy  i n  th e  f i r s t  t r i m e s t e r  

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

Damage s u s ta in e d  by th e  c e r v i x  d u r i n g  d i l a t a t i o n  may r e s u l t  

i n  an in c re a s e d  r a t e  o f  spon taneous m i d - t r i m e s t e r  a b o r t i o n  

( W r ig h t ,  Campbel l  and Beaz ley  1972) and p r e - t e r m  l a b o u r  i n  

f u t u r e  p r e g n a n c ie s ,  (R ic h a rd s o n  and D ixon 1976) .

S ince the  i n t r o d u c t i o n  o f  th e  A b o r t i o n  A c t ,  1976, the  

number o f  f i r s t  t r i m e s t e r  a b o r t i o n s  has g r e a t l y  i n c r e a s e d .

In  S c o t la n d  th e  number rose  by 4 7 .5 8  pe r  c e n t  between 

1970 ( 5 ,2 5 4 )  and 1979 ( 7 , 7 5 4 ) ,  ( S c o t t i s h  H e a l th  S t a t i s t i c s  

1979) .  I n  young s i n g l e  n u l l i p a r o u s  women under  the  age 

o f  tw e n t y ,  th e  i n c i d e n c e  o f  a b o r t i o n  v i r t u a l l y  doub led  

from 4 .9  p e r  1 ,000  women i n  1970 t o  9 . 7  pe r  1 ,000  women 

i n  1979. A t i e n z a ,  Burkman and K ing  (1980)  found t h a t  

n u l l i p a r o u s  women were ten  t im e s  more l i k e l y  t o  s u s t a i n  

c e r v i c a l  l a c e r a t i o n  d u r i n g  d i l a t a t i o n  o f  th e  c e r v i x  than 

m u l t i p a r o u s  women. W i th  th e  in c re a s e d  numbers o f  women 

seek ing  a b o r t i o n ,  th e  number who may have prob lems i n  

f u t u r e  p re g n a n c ie s  w i l l  a lm o s t  c e r t a i n l y  r i s e , ^  (Kuhn and 

P e p p e r o l l  1977) .

T h is  C h ap te r  d e s c r i b e s  s t u d i e s  o f  the  e f f e c t s  o f  

exogenous t r e a t m e n t  w i t h  o e s t r a d i o l ,  p r o g e s te r o n e ,  

m e d ro x y -p ro g e s te ro n e  a c e t a t e  and p r o s t a g l a n d i n  E2 on the
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C e r v i c a l  R e s is ta n c e  In d e x  ( C R i ) ,

Three hundred and f i f t y - f i v e  p a t i e n t s  were s t u d ie d  

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

A l l  p a t i e n t s  had a g e s t a t i o n a l  age o f  tw e lv e  weeks o r  l e s s .  

The s i z e  o f  th e  l a r g e s t  d i l a t o r  used v a r i e d  between 8 mm 

and 10 mm depend ing  on th e  g e s t a t i o n a l  age o f  t h e  p regnancy .  

To a l l o w  compar ison between g roups  and a g a in s t  n o n -p re g n a n t  

p a t i e n t s ,  t h e  f o r c e  r e q u i r e d  t o  d i l a t e  th e  c e r v i x  f rom 

3 mm to  8 mm has been c a l c u l a t e d  ( C R i ) ,  Under g e n e r a l  

a n a e th e s ia ,  the  f o r c e  r e q u i r e d  t o  d i l a t e  th e  c e r v i x  f rom 

3 mm to  8 mm was measured u s in g  th e  i n s t r u m e n t  d e s c r ib e d  

i n  Chap te r  3.

One hundred p a t i e n t s  were used as c o n t r o l s  w i t h  wh ich  

to  compare th e  hormone t r e a t e d  g roup s .  The c o n t r o l  g roup 

in c lu d e d  s i x t y  p a t i e n t s  who r e c e i v e d  no t r e a t m e n t  p r i o r  t o  

measurement o f  CRI and f o r t y  p a t i e n t s  who r e c e i v e d  a pessa ry  

o f  p o l y e t h y l e n e  g l y c o l  ( t h e  base used i n  the  p r e p a r a t i o n  o f  

t h e  hormone p e s s a r i e s ) .  There  was no s i g n i f i c a n t  d i f f e r e n c e  

i n  CRI between thes e  two g roups  o f  p a t i e n t s  and t h e y  have 

t h e r e f o r e  been combined to  fo rm th e  c o n t r o l  g roup .  The 

c o n t r o l  g roup were compared w i t h  a group o f  two hundred 

n o n -p re g n a n t  p a t i e n t s  d e s c r i b e d  i n  Chap te r  5, i n  o r d e r  t o  

assess the  e f f e c t  o f  pregnancy  on CRI.
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The E f f e c t  o f  Pregnancy on CR I .

The c o n t r o l  g roup  o f  p a t i e n t s  were compared w i t h  

200 n o n -p re g n a n t  p a t i e n t s  t o  assess  the  e f f e c t  o f  pregnancy 

on CRI.

C e r v i c a l  R e s is ta n c e  Index  
(mean + SEM)

N o n -p re gnan t Pregnan t

N u l l i p a r o u s  

M u l t i p a r o u s  

A l l  p a t i e n t s

7 .1 8  + 0.91 (26 )  

4 .5 5  + 0 .41  (174)  

4 .9 2  + 0 .2 0  (200)

5 .1 3  + 0 .4 3  (5 5 )  

4 .3 0  -i- 0 .4 2  (4 5 )  

4 .7 7  + 0 .3 0  (100)

Tab le  6.1 : The e f f e c t  o f  p regnancy  on CRI.

P regnant  p a t i e n t s  showed a lo w e r  CRI than  n o n -p re g n a n t  

p a t i e n t s .  When g roups  were d i v i d e d  i n t o  n u l l i p a r o u s  and 

m u l t i p a r o u s  p a t i e n t s ,  t h e  n u l l i p a r o u s  p re g n a n t  p a t i e n t s  

showed s i g n i f i c a n t l y  l o w e r  CRI than the  n u l l i p a r o u s  

n o n -p re g n a n t  p a t i e n t s ,  (P < C 0 .05 ) .  T h i s  l o w e r i n g  o f  CRI 

i n  p regnancy i s  i n  acco rd  w i t h  t h e  common c l i n i c a l  im p r e s s io n  

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

The e f f e c t  o f  p a r i t y  seen i n  n o n -p re g n a n t  p a t i e n t s  was 

a l s o  seen i n  p re g n a n t  p a t i e n t s .  The CRI i n  m u l t i p a r o u s  

p a t i e n t s  was s i g n i f i c a n t l y  l o w e r  than t h a t  seen i n  

n u l l i p a r o u s  p a t i e n t s  ( P < ! 0 . 0 5 ) .
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G e s t a t i o n a l  A ge .

The c o r r e l a t i o n  c o e f f i c i e n t s  o f  CRI w i t h  g e s t a t i o n a l  

age were - 0 . 5 1  and -0 .1 1  i n  n u l l i p a r o u s  and m u l t i p a r o u s  

women r e s p e c t i v e l y .  There i s  no s i g n i f i c a n t  c o r r e l a t i o n  

between g e s t a t i o n a l  age and CRI.  T h i s  f i n d i n g  i s  a t  

v a r i a n c e  w i t h  t h e  f i n d i n g s  o f  Hu lka  e t  a l .  ( 1 9 7 4 ) .  H u lka ,  

i n  a s tudy  o f  o n l y  t h i r t y - f i v e  n u l l i p a r o u s  women, found 

t h a t  i n c r e a s i n g  g e s t a t i o n a l  age was a s s o c ia t e d  w i t h  

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

o f  the  p a t i e n t s  were beyond ten  weeks g e s t a t i o n  and two 

o f  them had g e s t a t i o n a l  ages o f  t h i r t e e n  and f o u r t e e n  weeks 

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

The E f f e c t  o f  Hormone T re a tm e n t  on C e r v i c a l  R e s i s t a n c e .

Tv/o hundred and f i f t y - f i v e  p a t i e n t s  r e c e i v e d  hormone 

p e s s a r i e s  as shown i n  T a b le  6 . 2 .  A l l  p e s s a r i e s  were p laced  

i n  th e  p o s t e r i o r  v a g i n a l  f o r n i x ,  tw e l v e  hou rs  p r i o r  t o  

measurement o f  CRI. The p e s s a r i e s  wh ich  used p o l y e t h y l e n e  

g l y c o l  as th e  base, were p repa red  by the  Pharmacy Depar tm ent  

i n  Glasgow Royal  I n f i r m a r y .  The p r o g e s te r o n e  p e s s a r i e s  

used were c o m m e r c i a l l y  a v a i l a b l e  " C y c l o g e s t "  p e s s a r i e s .

The l a c t i c  a c id  based p e s s a r i e s  were g e n e r o u s ly  p r o v id e d  by 

Upjohn L t d .  These p e s s a r i e s  c o n t a i n  3 mg PGE2 and the  

p a t i e n t s  who were t r e a t e d  w i t h  6 mg r e c e i v e d  two 3 mg p e s s a r i e s .
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The p a t i e n t s  who re c e iv e d  a pessa ry  were q u e s t io n e d  abou t  

the  o c c u r re n c e  o f  v a g i n a l  b l e e d in g ,  u t e r i n e  a c t i v i t y  and 

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

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

Hormone Type o f  Pessary
No. o f  

P a t i e n t s

O e s t r a d i o l 50 mg i n  P o l y e t h y l e n e  G ly c o l 40

P roges te rone 200 mg i n  G ly c e r i d e  base 40
( C y c lo g e s t )

M ed ro x y -p ro g e s te ro n e
a c e t a t e 200 mg i n  P o ly e t h y l e n e  G ly c o l 40

P r o s t a g la n d in  Eg 0 . 5  mg i n  P o ly e t h y l e n e  G ly c o l 40

3 mg i n  P o ly e t h y l e n e  G ly c o l 35

3 mg i n  L a c t i c  A c id  (U p john ) 30

6 mg i n  L a c t i c  A c id  (U p john ) 30

Tab le  6 .2  : P e s s a r ie s  g i v e n  p r i o r  t o  measurement o f  CRI.

S t a t i s t i c a l  compar isons  between the  r e s u l t s  i n  d i f f e r e n t  

g roups o f  p a t i e n t s  were made u s in g  the  S t u d e n t ' s  t - t e s t  f o r  

un p a i re d  d a ta .

The E f f e c t  o f  O e s t r a d i o l ,  P roge s te ron e  

and M e d ro x y -p ro g e s te ro n e  A c e ta t e  on CRI .

The e f f e c t  o f  these  hormones on CRI i s  shown i n  t a b l e  6 .3  

O e s t r a d i o l  had no e f f e c t  on CRI i n  n u l l i p a r o u s  o r  m u l t i p a r o u s  

p a t i e n t s  i n  the  f i r s t  t r i m e s t e r  o f  p regnancy .  O e s t r a d i o l  

a d m in is t e r e d  by t h e  e x t r a - a m n i o t i c  r o u t e  i n  l a t e  pregnancy
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has been shown to  cause c e r v i c a l  r i p e n i n g  (Gordon and 

C a ld e r  1977; S te w a r t  e t  a l  1981 ) .  I n  the  n o n -p re g n a n t  

sheep c e r v i x ,  o u r  g roup  has produced changes s i m i l a r  t o  

those  seen i n  l a t e  p regnancy ,  w i t h  a c o m b in a t io n  o f  

o e s t ro g e n  and p r o g e s te r o n e .  These changes d i d  n o t  o c c u r  

when o e s t ro g e n  o r  p r o g e s te r o n e  a lo n e  were a d m in i s t e r e d .

I t  may be t h a t  i n  t h e  f i r s t  t r i m e s t e r  o f  human p regnancy ,  

t h e r e  i s  i n s u f f i c i e n t  p r o g e s te r o n e  i n  the  c e r v i c a l  t i s s u e  

to  med ia te  th e  o e s t ro g e n  response  seen i n  l a t e  p regnancy .

P e s s a r ie s

C e r v i c a l  R e s is ta n c e  Index  
(Mean + SEM)

N u l l i p a r o u s M u l t i p a r o u s

C o n t r o l  Group

O e s t r a d i o l  50 mg

P roge s te ron e  200 mg,

M e d ro x y -p ro g e s te ro n e  
a c e t a t e  200 mg.

5 .1 3  + 0 .4 3  (5 5 )  

5 . 6 4  + 0 .6 2  (22 )  

6 .7 7  + 0 .9 5  (21 )  

7 .0 5  + 1.05 (16 )

4 . 3 0  -j- 0 . 4 6  (4 5 )  

4 . 2 6  + 0 .8 9  (1 8 )  

5 .5 5  + 0 .8 6  ( 1 9 )  

4 .0 0  + 1 .09  (2 4 )

Tab le  6 .3  : The e f f e c t  o f  exogenous hormones on CRI.

The a p p a re n t  r i s e  i n  CRI i n  both  n u l l i p a r o u s  and 

m u l t i p a r o u s  p a t i e n t s  f o l l o w i n g  p ro g e s te ro n e  t h e r a p y  was n o t  

s i g n i f i c a n t .  P ro g e s te ro n e  i s  known t o  r e l a x  smooth muscle 

bu t  the  s m a l l  amount o f  smooth muscle  i n  th e  c e r v i x  has 

g e n e r a l l y  been c o n s id e r e d  t o  p l a y  l i t t l e  p a r t  i n  c e r v i c a l  

p h y s i o l o g y .  I n  o u r  sheep e x p e r im e n ts ,  p ro g e s te ro n e  a lone
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d id  n o t  produce th e  r e d u c t i o n  i n  d e n s i t y  o f  th e  c o l l a g e n  

f i b r e s  t h a t  was seen w i t h  combined o e s t ro g e n  and 

p ro g e s te ro n e  t h e r a p y .  S ince  th e  c o l l a g e n  f i b r e  m a t r i x  

p r o b a b ly  i s  r e s p o n s i b l e  f o r  t h e  com p l iance  o f  c e r v i c a l  

t i s s u e ,  i t  i s  n o t  s u r p r i s i n g  t h a t  p ro g e s te ro n e  had l i t t l e  

e f f e c t  on CRI.

Long te rm  s y s te m ic  m e d ro x y -p ro g e s te ro n e  a c e t a t e  

(D epo -P ro v e ra )  was shown t o  l o w e r  CRI i n  m u l t i p a r o u s  p a t i e n t s  

i n  th e  n o n -p re g n a n t  s t a t e  (C h a p te r  5 ) .  When t h i s  hormone 

was g iv en  v a g i n a l l y  t o  p a t i e n t s  i n  th e  f i r s t  t r i m e s t e r  o f  

p regnancy ,  n u l l i p a r a s  showed a r i s e  i n  CRI,  w h i l e  no e f f e c t  

was seen i n  m u l t i p a r a s .  The d i f f e r e n c e  i n  n u l l i p a r o u s  

p a t i e n t s  i s  n o t  s i g n i f i c a n t .  D epo-Provera  i n  n o n -p re g n a n t  

p a t i e n t s ,  a b o l i s h e s  o v u l a t i o n  f o r  up to  f o u r  months.  Most 

o f  the  p a t i e n t s  s t u d i e d  i n  C h a p te r  5 had been r e c e i v i n g  

Depo-Provera  f o r  a t  l e a s t  one y e a r .  Perhaps th e  tw e l v e  

hours  o f  t r e a t m e n t  used i n  th e  p re g n a n t  p a t i e n t s  i s  too  

s h o r t  a t im e  t o  see an e f f e c t  on CRI.

J e f f r e y  and Koob (1980 )  have shown t h a t  i n  t h e  r a t  

u t e r u s ,  p r o g e s te r o n e  and Depo -P rove ra  p r e v e n t  d e g r a d a t i o n  o f  

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

e f f e c t  o f  these  a c t i o n s  i s  t o  make the  c o l l a g e n  f i b r e s  m a t r i x  

more r i g i d  and t h e r e f o r e  more d i f f i c u l t  t o  d i l a t e .  M i l l i e r  

(1977)  has shown t h a t  p r o g e s te r o n e  i n h i b i t s  c o l l a g e n a s e
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a c t i v i t y  i n  c u l t u r e s  o f  human c e r v i c a l  t i s s u e .  These 

o b s e r v a t i o n s  may e x p l a i n  t h e  r i s e  seen i n  CRI when p a t i e n t s  

were t r e a t e d  w i t h  p r o g e s te r o n e  and m e d ro x y -p ro g e s te ro n e  

a c e t a t e .

The E f f e c t  o f  P r o s t a g l a n d i n  Ep on CR I .

The CRI i n  p r o s t a g l a n d i n  t r e a t e d  p a t i e n t s  a re  compared 

w i t h  the  c o n t r o l  g roup  i n  t a b l e  6 . 4 .

C e r v i c a l  R e s is ta n c e  Index  
(Mean + SEM)

N u l l i p a r o u s M u l t i p a r o u s

C o n t r o l

0 , 5  mg i n  PEG

3 mg i n  PEG

3 mg i n  L a c t i c  A c id

6 mg i n  L a c t i c  A c id

5 .1 3  + 0 .4 3  (55 )  

3 .5 5  + 0 .5 4  (19)  

4 .7 8  + 0 .6 5  (20)  

5 .9 0  + 0 .6 6  (16 )  

5 .3 3  + 1 .17  (15 )

4 .3 0  + 0 .4 2  (4 5 )  

3 .0 3  + 0 .5 5  (2 1 )  

2 .8 5  + 0 .6 5  (1 5 )  

2 .9 5  + 0 .5 6  (14 )  

2 .0 5  + 0 .5 2  (1 5 )

Tab le  6 . 4  : The E f f e c t  o f  P r o s t a g l a n d i n  Eg on CRI.

The p e s s a r i e s  c o n t a i n i n g  0 , 5  mg PGEg i n  p o l y e t h y l e n e  

g l y c o l  produced s i g n i f i c a n t  l o w e r i n g  o f  CRI i n  n u l l i p a r o u s  

and m u l t i p a r o u s  p a t i e n t s  (P < C 0 .05 ) .  The 3 mg. pessa ry  i n  

p o l y e t h y l e n e  g l y c o l  produced a s i g n i f i c a n t  l o w e r i n g  o f  CRI 

o n l y  i n  m u l t i p a r o u s  p a t i e n t s  (P<C0 . 0 0 5 ) .

The 3 mg. p e s s a r i e s  i n  l a c t i c  a c id  produced no change 

i n  CRI i n  n u l l i p a r o u s  p a t i e n t s  bu t  s i g n i f i c a n t l y  low e red
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th e  CRI i n  m u l t i p a r o u s  p a t i e n t s  (P<C0.05 ) .  The 6 mg 

p e s s a r i e s  produced no e f f e c t  i n  n u l l i p a r o u s  p a t i e n t s  w h i l e  

th e  CRI i n  m u l t i p a r o u s  p a t i e n t s  was s i g n i f i c a n t l y  low ered  

( P < 0 . 0 0 5 ) .

No p r o s t a g l a n d i n  r e l a t e d  s id e  e f f e c t s  were no ted  i n  

the  0 ,5  mg g roup .  Four p a t i e n t s  who r e c e i v e d  th e  3 mg 

pessa ry  i n  p o l y e t h y l e n e  g l y c o l  com p la ined  o f  u t e r i n e  cramp 

on q u e s t i o n i n g  -  t h r e e  n u l l i p a r o u s  and one m u l t i p a r o u s  

p a t i e n t .  One n u l l i p a r o u s  p a t i e n t  who r e c e iv e d  3 mg l a c t i c  

a c id  pessa ry  com p la ined  o f  cramp. The 6 mg p e s s a r i e s  produced 

s id e  e f f e c t s  i n  e i g h t  p a t i e n t s .  One n u l l i p a r o u s  and f o u r  

m u l t i p a r o u s  p a t i e n t s  com p la ined  o f  cramp, w h i l e  t h r e e  

n u l l i p a r o u s  p a t i e n t s  com p la ined  o f  nausea th e  f o l l o w i n g  

morn ing ,

MacKenzie and F ry  ( l 9 S l )  i n  a s tu d y  u s in g  5 mg, 10 mg

and 15 mg PGEg p e s s a r i e s ,  one t o  s i x  hours  p r i o r  to  o p e r a t i o n ,

found the  c e r v i x  t o  be e a s i e r  t o  d i l a t e ,  on s u b j e c t i v e

assessment,  w i t h  10 mg and 15 mg PGEg p e s s a r i e s .  N ine p a t i e n t s

who re c e iv e d  15 mg p e s s a r i e s  and f o u r  who re c e iv e d  10 mg 

p e s s a r i e s ,  had to  be g i v e n  i n t r a m u s c u l a r  Papavertum to  r e l i e v e  

abdomina l  d i s c o m f o r t .  Many o f  o u r  p a t i e n t s  were a d m i t t e d  as 

day cases h a v in g  i n s e r t e d  th e  pessa ry  a t  home. The 

o c c u r re n c e  o f  pa in  r e q u i r i n g  s e d a t i o n ,  o b v i o u s l y  makes the  

use o f  such l a r g e  doses o f  p r o s t a g l a n d i n  Eg u n a c c e p ta b le  f o r



91

o u t p a t i e n t  c a re .

P r o s t a g l a n d i n  Eg i s  now w i d e l y  r e c o g n is e d  as be ing  

capab le  o f  p ro d u c in g  s o f t e n i n g  o f  th e  c e r v i x  i n  p regnancy .  

S tys  e t  a l .  (1981 )  i n s e r t e d  p re s s u r e  b a l l o o n s  i n  th e  c e r v i c a l  

os o f  p reg n a n t  sheep between days 124 and 142 o f  p regnancy .  

Ten m i l l i g r a m  o f  PGEg i n  K-Y j e l l y  was i n s e r t e d  i n t o  th e  

c e r v i c a l  c a n a l  t h r e e  t im e s ,  a t  f o u r  h o u r l y  i n t e r v a l s .

W i t h i n  8 t o  12 hou rs  th e  c o m p l ia n c e  o f  the  c e r v i x  had 

in c re a s e d  t o  th e  l e v e l s  seen a t  spon taneous p a r t u r i t i o n .

The c e r v i c a l  c o m p l ianc e  o f  thos e  ewes wh ich  d i d  n o t  go i n t o  

l a b o u r ,  r e t u r n e d  t o  normal i n  24 t o  72 hou rs ,  a f t e r  

c e a s a t i o n  o f  th e  t r e a t m e n t .  Conrad and Ueland (1979)  

s u b je c te d  s t r i p s  o f  human c e r v i x ,  a f t e r  s p o n t a n e o u s , o x y t o c i n -  

in duced  and p r o s t a g l a n d i n  Eg in duced  l a b o u r ,  t o  s t r e t c h i n g .  

The s t r e t c h  modulus o f  p r o s t a g l a n d i n  induced  p a t i e n t s  was 

s i g n i f i c a n t l y  l o w e r  than  th e  o t h e r  two g roups ,  i n d i c a t i n g  

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

t i s s u e .

D i n g f e l d e r  e t  a l .  ( l 9 7 5 )  compared c e r v i c a l  r e s i s t a n c e  

i n  p a t i e n t s  t r e a t e d  w i t h  50 mg PGFg^ and 20 mg PGEg , t h r e e  

hou rs  p r i o r  t o  c e r v i c a l  d i l a t a t i o n  f o r  t h e r a p e u t i c  a b o r t i o n .  

The r e s i s t a n c e  was reduced w i t h  PGEg and s i g n i f i c a n t l y  

reduced w i t h  PGFg^ , G a s t r o - i n t e s t i n a l  s id e  e f f e c t s  were
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noted i n  60 per  c e n t  o f  p a t i e n t s  t r e a t e d  w i t h  PGE^ and 

40 per  c e n t  o f  p a t i e n t s  t r e a t e d  w i t h  POFg^, . Ten per  

c e n t  o f  p a t i e n t s  i n  bo th  g roups  r e q u i r e d  s e d a t i o n  f o r  

p a i n f u l  u t e r i n e  a c t i v i t y .  R e c e n t l y  16, 16 -  d i m e t h y l  -  

t r a n s  -  PGE^ ( l 6  meE^) has been g i v e n  as a pessa ry

p r i o r  t o  a b o r t i o n  by Nakano e t  a l .  (1980)  and Welch and 

E ld e r  ( 1 9 8 2 ) .  Nakano e t  a l . ,  i n s e r t e d  a 1 mg pes s a ry  

o f  16 meE-j a t  t h r e e  h o u r l y  i n t e r v a l s  and found t h a t  a f t e r  

f i v e  p e s s a r i e s  5 6 . 6  pe r  c e n t  had a b o r t e d ,  w h i l e  i n  a 

f u r t h e r  26.1 pe r  c e n t ,  th e  c e r v i x  had d i l a t e d  t o  10 mm.

Welch and E ld e r  (1982 )  found a s i g n i f i c a n t  r e d u c t i o n  i n  

c e r v i c a l  r e s i s t a n c e  u s in g  a 1 mg meE-j pessa ry  bu t  44 per  

c e n t  o f  p a t i e n t s  e x p e r ie n c e d  m i l d  to  moderate p a in  and 

b le e d in g  between l y  and 3 hou rs  a f t e r  i n s e r t i o n  o f  th e  

pessa ry .

In  th e  c u r r e n t  s tu d y ,  p a t i e n t s  were o f t e n  t r e a t e d  as 

o u t p a t i e n t s .  Large  doses o f  PGEg,whi le  h a v in g  th e  d e s i r e d  

e f f e c t  on th e  c e r v i x ,  p roduce u t e r i n e  a c t i v i t y  (MacKenzie 

and F ry  1981) ,  thus  r e n d e r i n g  them u n s u i t a b l e  f o r  o u t p a t i e n t  

use. The use o f  16 meE-j produced com p le te  a b o r t i o n  i n  a 

l a r g e  number o f  cases (Nakano e t  a l .  1980) and t h i s  aga in  

makes th e  te c h n iq u e  u n s u i t a b l e  f o r  o u t p a t i e n t  use.

The f o u r  dosage reg im es used i n  t h i s  C h ap te r  have 

produced a s i g n i f i c a n t  f a l l  i n  CRI o f  m u l t i p a r o u s  p a t i e n t s ,  

compared to  th e  c o n t r o l .  I t  i s  thus  r e l a t i v e l y  easy i n



93

m u l t i p a r o u s  p a t i e n t s  t o  f a c i l i t a t e  d i l a t a t i o n  o f  the  c e r v i x  

by th e  a d m i n i s t r a t i o n  o f  p r o s t a g l a n d i n s .

I t  i s  d i f f i c u l t  t o  e x p l a i n  o u r  f a i l u r e  t o  produce a 

c o n s i s t a n t  e f f e c t  i n  n u l l i p a r o u s  p a t i e n t s .  I n  p regnancy

the  amount o f  c e r v i c a l  s e c r e t i o n  i n c r e a s e s .  C e r v i c a l

s e c r e t i o n s  a re  a l k a l i n e  and w h i l e  t h i s  m ig h t  i n t e r f e r e  

w i t h  t h e  r e le a s e  o f  p r o s t a g l a n d i n  f rom th e  l a c t i c  a c id  

based p e s s a r i e s ,  i t  i s  d i f f i c u l t  t o  e x p l a i n  why these  

p e s s a r i e s  produced an e f f e c t  i n  m u l t i p a r o u s  p a t i e n t s  and 

no t  i n  n u l l i p a r o u s  p a t i e n t s .

In  t h e  m u l t i p a r o u s  p a t i e n t s  th e  e f f e c t  o f  PGEg on CRI 

seems t o  be dose r e l a t e d .  I t  i s  d i f f i c u l t  t o  e x p l a i n  why 

3 mg PGEg i n  p o l y e t h y l e n e  g l y c o l  has produced no response  :i 0
(I  ̂ _ .. ——  --

when 0 . 5  mg PGEg i n  th e  same base, produced a s i g n i f i c a n t  f cr

r e d u c t i o n  i n  CRI. D i n g f e l d e r  e t  a l .  (1975 )  were unab le  , /
I : '

t o  s i g n i f i c a n t l y  reduce c e r v i c a l  r e s i s t a n c e  i n  p a t i e n t s  u s in g  

a dose o f  20 mg PGEg, T h i s  dose o f  PGEg d i d  produce u t e r i n e  

a c t i v i t y  i n  10 p e r  c e n t  o f  p a t i e n t s ,  a l t h o u g h  i t  was o n l y  

g i v e n  t h r e e  hou rs  p r i o r  t o  o p e r a t i o n .

Mode o f  A c t i o n  o f  P r o s t a g l a n d i n .

In  o r d e r  t o  s tu d y  wh ich  e lem en t  o f  c e r v i c a l  r e s i s t a n c e  

was be ing  a f f e c t e d  by t r e a t m e n t  w i t h  P r o s t a g l a n d i n  Eg

Û t.-
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p e s s a r i e s ,  th e  d i a m e te r  o f  th e  c e r v i c a l  c a n a l  p r i o r  t o  

d i l a t a t i o n  has been s t u d i e d .  The f i r s t  d i l a t o r  t o  meet

r e s i s t a n c e  was no ted  i n  t h e  c o n t r o l  g roup and i n  a l l  

p r o s t a g l a n d i n  t r e a t e d  g ro u p s .  The d ia m e te r  o f  th e  

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

i s  shown i n  t a b l e  6 . 5 .  S t a t i s t i c a l  com par isons  between the  

r e s u l t s  i n  d i f f e r e n t  g roups  o f  p a t i e n t s  were made u s in g  

C h i -S qu a re  t e s t  o f  s i g n i f i c a n c e .

CRI
(Mean -f SEM)

Diam. o f  th e  
c e r v i c a l  c a n a l  

(Mean + SEM)

C o n t r o l  Group

PGEg 0 .5  mg i n  PEG

PGEg 3 mg i n  PEG

PGEg 3 mg i n  L a c t i c  A c id

PGEg 6 mg i n  L a c t i c  A c id

5 .1 3  + 0 .4 3  

3 .5 5  + 0 .5 4  

4 . 7 8  + 0 .65  

5 .9 0  + 0 .6 6  

5 .3 3  + 1 .17

5 .6 5  + 0 .1 3  

5 . 8 4  + 0 . 1 9

5 .6 5  + 0 . 2 0  

5 .5 6  + 0 .1 6  

6 .5 3  + 0 .3 5

T ab le  6 .5  : The d ia m e te r  o f  t h e  c e r v i c a l  c a n a l  ( m i l l i m e t r e s ) ,

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

No s i g n i f i c a n t  changes i n  d ia m e te r  o f  th e  c e r v i c a l  c a n a l  

were seen i n  n u l l i p a r o u s  p a t i e n t s  d e s p i t e  p r o s t a g l a n d i n  0 . 5  mg 

h av ing  produced a s i g n i f i c a n t  change i n  CRI.

The d ia m e te r  o f  th e  c e r v i c a l  c ana l  p r i o r  t o  d i l a t a t i o n  

i n  m u l t i p a r o u s  p a t i e n t s  i s  shown i n  t a b l e  6 . 6 .
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1

CRI
(Mean + SEM)

Diam. o f  th e  
c e r v i c a l  c a n a l .  

(Mean + SEM)

C o n t r o l  Group 4 . 3 0  + 0 .4 2 5 .6 9  + 0 .1 5

PGEg 0 .  5 mg i n  PEG 3 .0 3  + 0 .5 5 6 .2 9  + 0 .3 5

PGEg 3 mg i n  PEG 2 .8 5  + 0 .6 5 5 .7 3  + 0 .3 3

PGEg 3 mg i n  L a c t i c  A c id 2 .9 5  + 0 .5 6 6 .4 3  + 0 .3 7

PGEg 6 mg i n  L a c t i c  A c id 2 .0 5  + 0 .5 2 6 .7 3  + 0 . 3 0

Tab le  6 . 6  : The d i a m e te r  o f  t h e  c e r v i c a l  c a n a l  ( m i l l i m e t e r s )  
p r i o r  t o  d i l a t a t i o n  i n  m u l t i p a r o u s  p a t i e n t s .

A l l  g roups  showed a s i g n i f i c a n t  r e d u c t i o n  i n  CRI,  compared 

w i t h  th e  c o n t r o l  g roup  (P<C0.05)  bu t  o n l y  t h o s e  p a t i e n t s  who 

re c e iv e d  6 mg PGEg showed a s i g n i f i c a n t  i n c r e a s e  i n  the
2

d ia m e te r  o f  th e  c e r v i c a l  c a n a l  ( ^  = 1 3 .0 )

P r o s t a g l a n d i n  Eg w h i l e  ha v in g  some e f f e c t  on th e  d ia m e te r  

o f  th e  c e r v i c a l  c a n a l ,  would  appear  t o  m a in l y  e f f e c t  th e  

com p l iance  o f  t h e  c e r v i x .

P r o v i s i o n  o f  o u t p a t i e n t  a b o r t i o n  c a r e ,  l i m i t s  th e  dose 

o f  p r o s t a g l a n d i n  w h ich  can be a d m in i s t e r e d .  We have op ted  

f o r  a s m a l l e r  dose o f  p r o s t a g l a n d i n  a d m in i s t e r e d  a r e l a t i v e l y  

l o n g  t im e  p r i o r  t o  o p e r a t i o n ,  i n  th e  hope t h a t  a g r a d u a l  

e f f e c t  o f  t h i s  hormone wou ld  m in im is e  s id e  e f f e c t s .  L i t t l e  

i s  known abou t  t h e  mode o f  a b s o r p t i o n  o f  p r o s t a g l a n d i n s  and
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o t h e r  hormones f rom th e  v a g in a .  I t  may be t h a t  a more 

d i r e c t  a p p l i c a t i o n  o f  PGEg t o  t h e  c e r v i c a l  c a n a l  would 

l i m i t  s y s te m ic  s i d e  e f f e c t s  i n c l u d i n g  m y o m é t r ia l  

s t i m u l a t i o n ,  w h i l e  a t  t h e  same t im e  produce changes i n  

th e  c e r v i c a l  t i s s u e .

N u l l i p a r o u s  p a t i e n t s  a re  most a t  r i s k  f o r  c e r v i c a l  

damage and i t  i s  t o  t h i s  g roup  o f  p a t i e n t s  t h a t  f u r t h e r  

a t t e n t i o n  must be d i r e c t e d .
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CHAPTER 7.

CERVICAL RESISTANCE IN PATIENTS 

WITH PREVIOUS SPONTANEOUS

MID-TRIMESTER ABORTIONS.
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A t t e n t i o n  has a l r e a d y  been drawn i n  C h ap te r  2 t o  the  

d i f f i c u l t y  o f  making a d i a g n o s i s  o f  c e r v i c a l  in com pe tence .

I n  p r a c t i c e  th e  c l i n i c a l  d i a g n o s i s  o f  c e r v i c a l  incompetence  

r e l i e s  h e a v i l y  on th e  h i s t o r y  o f  t h e  p re v io u s  a b o r t i o n s .

The c l a s s i c a l  p i c t u r e  i s  o f  p rem a tu re  r u p t u r e  o f  t h e  

membranes, l i t t l e  o r  no b l e e d i n g ,  f o l l o w e d  by a r e l a t i v e l y  

p a i n l e s s  e x p u l s i o n  o f  th e  pregnancy  (Pa lmer  and Lacomme,

1948 ) .  O f ten  however  t h e  h i s t o r y  i s  obscu re  o r  a t y p i c a l ,  

so t h a t  a c o n f i d e n t  c l i n i c a l  d i a g n o s i s  canno t  be made.

The t e c h n iq u e s  wh ich  have been recommended t o  e s t a b l i s h  

a d i a g n o s i s  o f  c e r v i c a l  incompetence  were d is c u s s e d  i n  

C hap te r  2.  I n  t h i s  C h ap te r  t h e  r e s u l t s  o f  a s tu d y  o f  

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

o f  p r e v io u s  spon taneous m i d - t r i m e s t e r  a b o r t i o n s  a re  p resen ted ,  

The o b s t e t r i c  pe r fo rm ance  o f  those  p a t i e n t s  who have 

s u b s e q u e n t l y  become p r e g n a n t  i s  a l s o  d e s c r i b e d .

P a t i e n t s  and Methods .

The s tudy  was conduc ted  on t h i r t y - f i v e  p a t i e n t s  w i t h  

0 h i s t o r y  o f  one o r  more spon taneous m i d - t r i m e s t e r  a b o r t i o n s .  

The c e r v i c a l  r e s i s t a n c e  has been measured n o t  l e s s  than 

tw e l v e  weeks a f t e r  t h e  most r e c e n t  a b o r t i o n .  T h i r t y - o n e  

p a t i e n t s  were s t u d ie d  because o f  a h i s t o r y  o f  spon taneous
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m id - t r im e s t e r  a b o r t i o n .  The re m a in in g  f o u r  p a t i e n t s  were 

a ls o  no ted  to  have such a h i s t o r y ,  when a d m it te d  f o r  

d ia g n o s t i c  c u r e t t a g e .  A re c o rd  o f  a l l  p re v io u s  

g y n a e c o lo g ic a l  p ro c e d u re s  and a d e t a i l e d  o b s t e t r i c  h i s t o r y  

was taken  from  a l l  p a t ie n t s  by th e  a u th o r .  Where p o s s ib le ,  

th e  p re v io u s  h o s p i t a l  case re c o rd s  were s c r u t i n i s e d .

Under g e n e ra l  a n a e s th e s ia ,  th e  c e r v i x  was in s p e c te d  

f o r  e v id e n ce  o f  c e r v i c a l  t raum a and then  th e  fo r c e  re q u i re d  

to  d i l a t e  th e  c e r v i x  from  3mm to  8 mm i n c l u s i v e ,  was 

measured w i t h  th e  in s t r u m e n t  d e s c r ib e d  i n  C h a p te r  3 .  These 

d a ta  were compared w i t h  th o s e  from  a g roup  o f  102 p a t ie n t s  

w i th  norm al m e n s t ru a l  c y c le s ,  i d e n t i f i e d  in  C h a p te r  5. 

S t a t i s t i c a l  e v a lu a t io n  o f  th e  r e s u l t s  was made by th e  

S tu d e n t 's  t - t e s t  f o r  u n p a ire d  d a ta .

RESULTS.

The p a t i e n t s  were s tu d ie d  w i t h  p a r t i c u l a r  re g a rd  to  

pas t o b s t e t r i c  h i s t o r y ,  p re v io u s  p roced u re s  l i k e l y  to  cause 

c e r v i c a l  damage and c e r v i c a l  r e s is t e n c e .

P re v io u s  O b s t e t r i c  P e r fo rm a n c e .

The 35 p a t i e n t s  had had a t o t a l  o f  129 p re g n a n c ie s  o f  

w h ich  o n ly  29 r e s u l t e d  i n  a l i v e  i n f a n t .  Of th e  100
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u n s u c c e s s fu l  p re g n a n c ie s  ( ra n g e  1 -  8 pe r  p a t i e n t ) ,  67 ended 

in  m id - t r im e s t e r  a b o r t io n  ( ra n g e  1 - 4  pe r  p a t i e n t ) .

H i s t o r y  o f  th e  P re v io u s  A b o r t i o n s .

P a r t i c u l a r  a t t e n t i o n  was p a id  to  th e  d e t a i l s  o f  th e  

p re v io u s  m id - t r im e s t e r  a b o r t io n s .  P a t ie n t s  w i t h  a h i s t o r y  

o f  p rem a tu re  r u p tu r e  o f  th e  membranes, fo l lo w e d  by a 

r e l a t i v e l y  p a in le s s  e x p u ls io n  o f  th e  fo e tu s ,  were c o n s id e re d  

to  have a h i s t o r y  s u g g e s t iv e  o f  c e r v i c a l  in com p e tence .

Those p a t ie n t s  who had a h i s t o r y  o f  v a g in a l  b le e d in g ,  p a i n f u l  

u t e r in e  a c t i v i t y  and absence o f  p rem a tu re  r u p t u r e  o f  th e  

membranes were c o n s id e re d  to  have a h i s t o r y  t h a t  was n o t  

s u g g e s t iv e  o f  c e r v i c a l  in co m p e te n ce . N in e te e n  p a t ie n t s  

were found to  have a h i s t o r y  s u g g e s t iv e  o f  c e r v i c a l  

in com pe tence . The re m a in in g  s ix t e e n  p a t ie n t s  had a h i s t o r y  

w h ich  was n o t  s u g g e s t iv e  o f  c e r v i c a l  in com pe tence .

P ast P rocedures  L i k e l y  t o  Cause C e r v i c a l  Trauma.

Twelve p a t i e n t s  had undergone p roced u re s  w h ich  m ig h t  

have p re d is p o s e d  to  c e r v i c a l  t rau m a . Three p a t ie n t s  had 

undergone s u c t io n  t e r m in a t io n  o f  p regnancy a t  seven weeks, 

e le ve n  weeks and tw e lv e  weeks g e s t a t io n .  These a b o r t io n s  

were the  p a t i e n t ' s  f i r s t  p re g n a n c ie s  and were fo l lo w e d  by 

m id - t r im e s t e r  lo s s e s .  Three o f  th e  p a t ie n t s  had had a 

d ia g n o s t i c  c u r e t ta g e  p e r fo rm e d .  The i n d i c a t i o n s  f o r
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d ia g n o s t i c  c u r e t ta g e  w e re : i n v e s t i g a t i o n  o f  p r im a ry  

i n f e r t i l i t y ,  m issed a b o r t io n  and p r im a ry  dysm enorrhoea 

a t  th e  age o f  f i f t e e n .  Four p a t ie n t s  had been d e l i v e r e d  

by m id - c a v i t y  fo rc e p s  i n  th e  p regnancy  p re c e d in g  th e  

spontaneous a b o r t io n s .  One p a t i e n t  had had an a s s is te d  

breech d e l i v e r y  a t  te rm  fo l lo w e d  by f o u r  m id - t r im e s t e r  

lo s s e s .  T h is  p a t i e n t  was no ted  t o  have a c e r v i c a l  t e a r  

e x te n d in g  to  th e  l e v e l  o f  th e  i n t e r n a l  os . The t w e l t h  

p a t i e n t  had had two spon taneous v a g in a l  d e l i v e r i e s  a t  

te rm , fo l lo w e d  by a s ix t e e n  week spon taneous a b o r t io n  and 

then d e l i v e r e d  a t  t w e n t y - e ig h t  weeks -  th e  baby s u r v iv e d .  

T h is  p a t i e n t  was a ls o  no ted  to  have a c e r v i c a l  t e a r  

e x te n d in g  to  th e  l e v e l  o f  th e  i n t e r n a l  os .

C e r v i c a l  R e s is ta n c e  S tu d ie s .

The c e r v i c a l  r e s is t a n c e  in  th e  t h i r y - f i v e  p a t i e n t s  i s  

compared w i t h  th e  norm a l c y c l i n g  g roup  i n  T a b le  7 .1 .

P a t ie n t  Group Number
CRI

(Mean + SEM)

Normal C y c l in g  Group 102 4.91 + 0.41

P re v io u s  m id - t r im e s t e r  
a b o r t i o n . 35 2 .8 3  + 0 .8 2

H i s t o r y  s u g g e s t iv e  o f  
c e r v i c a l  incom petence 19 2 .0 9  + 0 .5 5

H is t o r y  n o t  s u g g e s t iv e  
o f  c e r v i c a l  incom petence 16 3 .7 0  + 0 .8 2

T ab le  7 .1  : C e r v i c a l  R e s is ta n c e  In d e x  in  p a t i e n t s  s t u d ie d .
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The CRI i n  th e  s tu d y  g roup  was s i g n i f i c a n t l y  lo w e r  than  

the  c y c l i n g  g roup  (P <C O ,O l) ,  N in e te e n  p a t ie n t s  i n  th e  s tu d y

group  had a t y p i c a l  h i s t o r y  o f  c e r v i c a l  in com p e tence . These

p a t ie n t s  had s i g n i f i c a n t l y  lo w e r  CRI than  th e  c y c l i n g  g roup  

(P<C0 . 005) .  S ix te e n  o f  th e  p a t i e n t s  had v a g in a l  b le e d in g  

and p a i n f u l  u t e r in e  a c t i v i t y  w i t h o u t  e a r l y  r u p tu r e  o f  th e  

membranes. These p a t ie n t s  had lo w e r  CRI than  th e  c y c l i n g  

g roup , b u t  t h i s  was n o t  a s i g n i f i c a n t  d i f f e r e n c e .  There 

was no s i g n i f i c a n t  d i f f e r e n c e  between th o se  w i t h  a c l a s s i c a l  

h i s t o r y  and th o s e  w i t h o u t  th e  c l a s s i c a l  h i s t o r y  o f  c e r v i c a l  

incom pe tence .

Twelve o f  th e  p a t ie n t s  d id  n o t  con fo rm  to  t h i s  p a t t e r n ,  

( F ig u re  7 . 1 ) .  Four p a t ie n t s  w i t h  a t y p i c a l  h i s t o r y  had 

h ig h  r e s is t a n c e  o f  8 .2 7 ,  7 .0 ,  4 .3 6  and 4 .1 8  r e s p e c t i v e l y .  

E ig h t  o f  th e  p a t ie n t s  w i t h o u t  a t y p i c a l  h i s t o r y  had low  

CRI o f  ze ro  i n  f o u r  cases ,  1 .0 ,  2 .0 9 ,  2 .2 7  and 2 .8 2 .

The e f f e c t  o f  th e  number o f  spon taneous m id - t r im e s t e r  

a b o r t io n s  on CRI i s  shown i n  F ig u re  7 .1 .  There  was no 

ap p a re n t  r e l a t i o n s h i p  between CRI and th e  number o f  

m id - t r im e s t e r  a b o r t io n s ,  r e g a r d le s s  o f  w h e th e r  o r  n o t  th e  

h i s t o r y  was s u g g e s t iv e  o f  c e r v i c a l  in com p e tence . When th e  

c e r v i x  has an i n t r i n s i c  weakness, p a t ie n t s  a re  l i k e l y  to  

s u f f e r  r e c u r r i n g  a b o r t io n s .  These a b o r t io n s  do n o t  seem 

to  f u r t h e r  weaken th e  c e r v i x .



History suggostlvo of cervical incompetence 
History not suggestive of cervical incompetence
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9 -

8 -
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41 2 3

Number of Previous Spontaneous Mid-Trimester Abortions

FIGURE 7 . 1 - THE EFFECT OF THE NUMBER OF SPONTANEOUS MID-TRIMESTER 
ABORTION ON CR I.
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Subsequent P re g n a n c ie s .

N ine  o f  th e  s tu d y  p a t i e n t s  have become p re g n a n t  aga in  

s in c e  measurement o f  CRI. E ig h t  p a t ie n t s  a re  now d e l i v e r e d  

and one p a t i e n t  i s  c u r r e n t l y  p re g n a n t .

The f i r s t  p a t i e n t  had two p re v io u s  m id - t r im e s t e r  a b o r t io n s ,  

one w i th  a c l a s s i c a l  h i s t o r y  and one w i t h o u t .  The CRI was 

low  a t  1 .4 .  In  v iew  o f  t h i s ,  c e r v i c a l  c e r c la g e  was pe r fo rm ed  

a t  f i f t e e n  weeks in  th e  subsequen t p regnancy . The p regnancy 

was u n e v e n t fu l  and th e  s u tu r e  was removed a t  t h i r t y - e i g h t  

weeks g e s t a t io n .  Removal o f  th e  s u tu re  was fo l lo w e d  a t  once 

by th e  o n s e t  o f  la b o u r  and spon taneous v a g in a l  d e l i v e r y  o f  

a h e a l th y  fem a le  i n f a n t .

The second p a t i e n t  had had th re e  p re v io u s  a b o r t io n s ,  a l l  

i n  th e  second t r i m e s t e r ,  b u t  w i t h o u t  t y p i c a l  h i s t o r i e s  o f  

c e r v i c a l  in com p e tence . In  th e  t h i r d  p regnancy c e r v i c a l  

c e r c la g e  had been p e r fo rm ed  a t  seven teen weeks because o f  th e  

h i s t o r y  o f  two p re v io u s  m id - t r im e s t e r  lo s s e s .  T h is  p regnancy 

ended a t  tw e n ty  weeks w i t h  v a g in a l  b le e d in g  and p a i n f u l  u t e r in e  

a c t i v i t y .  The CRI was above average a t  9 . 3 .  In  th e  

subsequent pregnancy, cerclage was n o t  performed and th e  p a t i e n t  

had an u n c o m p l ic a te d  p regnancy  w h ich  ended w i t h  a spon taneous 

v a g in a l  d e l i v e r y  a t  te rm  o f  a h e a l t h y  male i n f a n t .
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The t h i r d  p a t i e n t  had had seven p re g n a n c ie s ,  s i x  h a v in g  

ended s p o n ta n e o u s ly  between tw e lv e  and t h i r t y  weeks g e s t a t io n .  

P regn anc ies  f o u r  and f i v e  had shown s ig n s  o f  c e r v i c a l  

incom petence  a t  t w e n t y - e ig h t  and t h i r t y  weeks g e s t a t io n .

In  th e  s i x t h  p regnancy  c e r c la g e  was pe r fo rm ed  and th e  outcome 

was a spon taneous d e l i v e r y  o f  a h e a l th y  i n f a n t  a t  te rm . In  

th e  seven th  p regnancy  c e r c la g e  was aga in  pe r fo rm ed  a t  f o u r te e n  

weeks g e s t a t io n  b u t  b le e d in g  and a b o r t io n  ensued a t  s ix te e n  

weeks. The CRI was v e ry  low  a t  0 . 2 .  In  th e  subsequen t 

pregnancy th e r e  was b le e d in g  a t  te n  weeks w h ich  q u i c k l y  s e t t l e d .  

C e rc la g e  was p e r fo rm ed  a t  tw e lv e  weeks bu t  r e c u r r e n t  b le e d in g  

a t  fo u r te e n  weeks le d  to  rem ova l o f  th e  s u tu re  and a b o r t i o n .

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

te rm  fo l lo w e d  by f o u r  second t r i m e s t e r  a b o r t io n s  and one f i r s t  

t r i m e s t e r  a b o r t i o n . The h i s t o r y  d id  n o t  p o i n t  t o  c e r v i c a l  

incom pe tence . E x a m in a t io n  o f  th e  c e r v i x  a t  CRI measurement, 

re v e a le d  a c e r v i c a l  t e a r  e x te n d in g  to  th e  l e v e l  o f  th e  i n t e r n a l  

os . The CRI was z e ro .  I n  v iew  o f  t h i s ,  t r a c h e lo r r h a p h y  was 

pe r fo rm e d . The p a t i e n t  showed no s ig n s  o f  c e r v i c a l  

incom petence  d u r in g  h e r  subsequen t p regnancy b u t  deve loped  

severe  h y p e r te n s io n  and was d e l i v e r e d  o f  a l i v e  i n f a n t  a t  

t h i r t y - s i x  weeks g e s t a t io n ,  by caesarean  s e c t io n .

The f i f t h  p a t i e n t  had had two p re v io u s  m id - t r im e s t e r  lo s s e s ,  

a t  fo u r te e n  and tw e n ty -o n e  weeks g e s t a t io n .  The h i s t o r y  was n o t
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s u g g e s t iv e  o f  c e r v i c a l  in com pe tence  and th e  CRI was norm a l 

a t  5 ,5 .  I t  had n o t  been p lanned  to  o f f e r  t h i s  p a t i e n t  c e r v i c a l  

c e r c la g e  b u t  th e  C o n s u l ta n t  i n  cha rge  o f  t h i s  p a t i e n t  e n te re d  

he r  in  th e  MRC/RCOG random ised c e r v i c a l  c e r c la g e  t r i a l .  She 

was a l lo c a te d  to  th e  s u tu re  g roup  and t h i s  was i n s e r t e d  a t  

tw e lv e  weeks g e s t a t io n .  The p a t i e n t  deve loped  p rem a tu re  

r u p tu r e  o f  th e  membranes a t  t h i r t y - t h r e e  weeks g e s t a t io n  and 

la b o u r  ensued f o u r  days l a t e r .  The s u tu re  was removed a t  th e  

o n s e t  o f  u t e r i n e  a c t i v i t y  and she was d e l i v e r e d  by m id - c a v i t y  

fo rc e p s  o f  a l i v e  c h i l d  w e ig h in g  2 .1 4  K ilog ram m es.

The s i x t h  p a t i e n t  had a p re v io u s  h i s t o r y  o f  one spon taneous 

m id - t r im e s t e r  a b o r t io n  w h ich  was n o t  o f  th e  c l a s s i c a l  t y p e .

The CRI was z e ro .  C e r v i c a l  c e r c la g e  was pe r fo rm ed  a t  f i f t e e n  

weeks g e s t a t io n .  The s u tu r e  was removed a t  t h i r t y - e i g h t  weeks 

g e s t a t io n  and th e  c e r v i x  im m e d ia te ly  d i l a t e d  t o  4 cms.

Spontaneous la b o u r  was e s ta b l is h e d  f o u r  days l a t e r .  A f t e r  a 

la b o u r  o f  th re e  and a h a l f  hou rs  she had a spon taneous v a g in a l  

d e l i v e r y  o f  a l i v e  male c h i l d .

The seven th  p a t i e n t  s t a r t e d  h e r  r e p r o d u c t iv e  l i f e  w i t h  

two spon taneous mid-trimester abortions at fourteen and 

s ix te e n  weeks r e s p e c t i v e l y .  Both these  a b o r t io n s  were proceeded 

by v a g in a l  b le e d in g .  I n  h e r  t h i r d  pregnancy a c e r v i c a l  s u tu re  

was in s e r t e d  and she had a spon taneous v e r te x  d e l i v e r y  a t  te rm .
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A c e r v i c a l  s u tu fe  v a s  in s e r t e d  i n  th e  f o u r t h  p regnancy  a t  

fo u r te e n  weeks. T h is  p a t i e n t  had v a g in a l  b le e d in g  a t  

s ix te e n  weeks and tw e n ty - tw o  weeks g e s t a t io n  and then  had 

p rem atu re  r u p tu r e  o f  th e  membranes a t  t w e n t y - f o u r  weeks.

T h is  was fo l lo w e d  by th e  o n s e t  o f  la b o u r ,  th e  s u tu re  was 

removed and th e  p a t i e n t  a b o r te d .  The c e r v i c a l  r e s is t a n c e  

was norm a l a t  5 . 9 .  In  th e  subsequen t p regnancy  she was 

g iv e n  p r o p h y la c t i c  bed r e s t  u n t i l  fo u r te e n  weeks g e s t a t io n .

She had v a g in a l  b le e d in g  a t  seven teen  weeks g e s t a t io n  and 

th e  f o l l o w in g  week, u l t r a s o u n d  e x a m in a t io n  showed a m issed 

a b o r t io n .  T h is  p regnancy  was te rm in a te d  w i t h  e x t r a - a m n io t i c  

PGEg.

The e ig h th  p a t i e n t  had had a spontaneous a b o r t io n  a t  

tw e lv e  weeks i n  h e r  f i r s t  p regn ancy .  In  h e r  second p regnancy  

she went i n t o  p rem a tu re  la b o u r  a t  t w e n t y - s i x  weeks g e s t a t io n .  

The membranes rem ained i n t a c t  b u t  e f f o r t s  to  a b o l i s h  la b o u r  

were u n s u c c e s s fu l  and she was d e l i v e r e d  by caesarean  s e c t io n  

o f  a baby w e ig h in g  1 .0 8  K ilog ram m es. T h is  baby d ie d  from  

R e s p i r a to r y  D i s t r e s s  Syndrome, two days l a t e r .  The CRI 

was norm al a t  3 .3 6 .  I n  th e  subsequen t p regn ancy ,  c e r v i c a l  

c e r c la g e  was n o t  pe r fo rm ed  and a f t e r  an u n e v e n t fu l  p regnancy 

she was d e l i v e r e d  by re p e a t  caesarean  s e c t io n  a t  t h i r t y - e i g h t  

weeks g e s t a t io n  because o f  a breech p r e s e n ta t io n .

A f u r t h e r  p a t i e n t  i s  s t i l l  p re g n a n t .  She had a h i s t o r y  

o f  t h re e  spon taneous m id - t r im e s t e r  a b o r t io n s .  Her second
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pregnancy , tw in s ,  ended a t  tw e n ty -o n e  weeks w i t h  a t y p i c a l  

h i s t o r y  o f  c e r v i c a l  in co m p e te n ce . The CRI was norm a l a t  

4 .2 ,  T h is  p a t i e n t  has n o t  been o f f e r e d  c e r v i c a l  c e r c la g e  

and i s  c u r r e n t l y  t h i r t y - f o u r  weeks p re g n a n t .  There  have 

been no c o m p l i c a t io n s  i n  t h i s  p regnancy .

The p a t ie n t s  were s tu d ie d  between p re g n a n c ie s  f o r  two 

re a s o n s .  I t  has been shown i n  C h ap te r  6 t h a t  CRI i s  

s i g n i f i c a n t l y  lo w e r  i n  p regnancy  compared w i t h  th e  non­

p re g n a n t  s t a t e .  Those p a t ie n t s  w i th  low  r e s is t a n c e  in  

th e  n o n -p re g n a n t  s t a t e  c o u ld  t h e r e f o r e  be expe c ted  to  have 

even lo w e r  r e s is t a n c e  when th e y  become p re g n a n t .  The 

p o s s i b i l i t y  o f  p ro v o k in g  a b o r t io n  in  such h ig h  r i s k  p a t ie n t s ,  

p re c lu d e d  a p p l i c a t i o n  o f  t h i s  te c h n iq u e  d u r in g  p regnancy .

C o n c lu s io n .

S e le c t io n  o f  p a t ie n t s  f o r  c e r v i c a l  c e r c la g e  on th e  b a s is  

o f  th e  c e r v i c a l  r e s is t a n c e  f i n d i n g s  may p rove  no b e t t e r  than  

s e le c t io n  based on th e  h i s t o r y  o f  th e  p re v io u s  a b o r t io n s .

A l th o u g h  th e  number o f  p a t i e n t s  who have s u b s e q u e n t ly  co n c e iv e d  

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

o f  p a t ie n t s  w i t h  lo w  CRI may e n a b le  b e t t e r  s e l e c t i o n  f o r  c e r v i c a l  

c e r c la g e .  The o b s t e t r i c  pe rfo rm an ce  o f  th o s e  who have become 

p re g n a n t  (seven s u c c e s s fu l  p re g n a n c ie s  o u t  o f  n in e )  i s  much 

b e t t e r  than  th e  pe r fo rm an ce  o f  th e  s tu d y  g roup  p r i o r  to  

measurement o f  CRI ( tw e n t y - n in e  s u c c e s s fu l  p re g n a n c ie s  o u t  o f
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one hundred and t w e n t y - n in e ) .

In  t im e  i t  i s  hoped t h a t  more p a t ie n t s  w i l l  be s tu d ie d  

and t h a t  more o f  th e  p a t i e n t s  s tu d ie d  w i l l  become p re g n a n t .  

T h is  w i l l  a l lo w  a b e t t e r  e v a lu a t io n  o f  s e le c t i o n  f o r  

c e r v i c a l  c e r c la g e ,  based on th e  c e r v i c a l  r e s is t a n c e  f i n d i n g s .
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CHAPTER 8.

CONCLUSIONS



no

For as lo n g  as g y n a e c o lo g is ts  have been p e r fo rm in g  

d i l a t a t i o n  o f  th e  c e r v i x  t h e r e  has been an awareness t h a t  

t h i s  p ro ce d u re  can, i n  some p a t i e n t s ,  be d i f f i c u l t .  As 

Gream (1865 )  so e lo q u e n t l y  p u t  i t ,  " D i l a t a t i o n  o f  th e  c e r v i x  

may p rove  h u r t f u l ,  in deed  may be dangerous to  l i f e ,  b u t  n o t  

when p r o p e r ly  p e r fo rm e d . ”  Over 100 ye a rs  l a t e r  t h i s  

w a rn in g  by Gream s t i l l  h o ld s  good. Today one wou ld  add 

t h a t  p e r fo rm in g  th e  p ro c e d u re  p r o p e r l y  shou ld  in c lu d e  th e  

a n t i c i p a t i o n  o f  d i f f i c u l t y  in  d i l a t a t i o n ,  p a r t i c u l a r l y  in  

the  n u l l i p a r o u s  p a t i e n t .  The awareness o f  c l i n i c i a n s  o f  

th e  amount o f  f o r c e  r e q u i r e d  to  d i l a t e  the  c e r v i x  v a r ie s  

g r e a t l y .  When d i f f i c u l t y  i s  e n c o u n te re d ,  d u r in g  d i l a t a t i o n ,  

the  fo r c e  r e q u i r e d  f o r  d i l a t a t i o n  can be reduced by in c r e a s in g  

the  t im e  taken  to  d i l a t e  th e  c e r v i x .  T h is  can be a ch ie ve d  

by d i l a t i n g  th e  c e r v i x  more g r a d u a l l y ,  u s in g  h a l f - s i z e d  

d i l a t o r s .  S u b je c t i v e  assessm ent o f  th e  ease w i t h  w h ich  

th e  c e r v i x  may be d i l a t e d  s u f f e r s  from th e  d is a d v a n ta g e  

t h a t  i t  i s  n o t  p o s s ib le  to  compare o b s e rv a t io n s  made by 

d i f f e r e n t  c l i n i c i a n s .  The deve lopm en t o f  th e  in s t r u m e n t  

d e s c r ib e d  in  C h a p te r  3 o f  t h i s  t h e s is  has enab led  

com parisons  to  be made between d i f f e r e n t  g roups  o f  p a t i e n t s .

In  C h ap te r  5 , th e  s tu d y  o f  n o n -p re g n a n t  p a t ie n t s  has 

c o n f i rm e d  th e  c l i n i c a l  im p re s s io n  t h a t  th e  c e r v i x  i s  

pe rm a n e n t ly  changed a f t e r  th e  f i r s t  p regnancy . The m u l t ip a ro u s  

c e r v i x  i s  e a s ie r  to  d i l a t e  than  th e  n u l l i p a r o u s  and t h i s
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s u b s ta n t ia te s  th e  e v id e n c e  t h a t  th e  n u l l i p a r o u s  c e r v i x  i s  

a t  g r e a t e r  r i s k  o f  damage d u r in g  s u r g ic a l  d i l a t a t i o n .

The s tu d ie s  o f  th e  e f f e c t  o f  th e  m e n s t ru a l c y c le  on CRI 

has f a i l e d  to  show any s i g n i f i c a n t  d i f f e r e n c e  i n  CRI 

d u r in g  th e  v a r io u s  phases o f  th e  m e n s t ru a l  c y c le .  T h is  

f i n d i n g  i s  r e f l e c t e d  in  th e  absence o f  any s i g n i f i c a n t  

change in  CRI on each day o f  th e  m e n s t ru a l c y c le .

O estrogen and p ro g e s te ro n e  a re  known to  a f f e c t  the  

c e r v ix  in  l a t e  p regnancy , b u t  th e  c i r c u l a t i n g  l e v e l s  o f  

these  hormones, i n  th e  n o n -p re g n a n t  s t a te ,  do n o t  show any 

c o r r e l a t i o n  w i t h  th e  CRI f i n d i n g s .  The f i n d i n g  o f  

s i g n i f i c a n t l y  h ig h e r  CRI i n  postm enopausa l women compared 

to  norm al c y c l i n g  women i s  i n  acco rd  w i th  th e  c l i n i c a l  

f i n d i n g  o f  a f i r m  c e r v i x  a f t e r  th e  menopause.

The most i n t e r e s t i n g  f i n d i n g  in  n o n -p re g n a n t  p a t ie n t s  

i s  th e  e f f e c t  w h ich  s y s te m ic  m e d ro x y -p ro g e s te ro n e  a c e ta te  

(D e p o -P ro v e ra )  had in  re d u c in g  th e  c e r v i c a l  r e s is t a n c e .  

D e po -P rovera  has been shown to  p re v e n t  d e g ra d a t io n  o f  

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

u te r u s .  These changes wou ld  be expec ted  to  make th e  c e r v i x  

f i r m e r  and n o t  s o f t e r  as has been shown in  C h ap te r  5.

The l i t e r a t u r e  re v ie w  on f i r s t  t r i m e s t e r  t e r m in a t io n  

o f  p regnancy has c l e a r l y  shown t h a t  c o m p l ic a t io n s  a re  le s s
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l i k e l y  to  o c c u r  th e  e a r l i e r  th e  pregnancy i s  t e rm in a te d .

The f i n d i n g  t h a t  th e  c e r v i c a l  r e s is t a n c e  in d e x  d id  n o t  reduce 

w i th  adva nc in g  g e s t a t io n  adds f u r t h e r  w e ig h t  to  t h i s  a rgum ent.  

The in d e x  i s  assessed o v e r  th e  3 mm to  8 mm d i l a t a t i o n  range 

and c o n t in u in g  d i l a t a t i o n  beyond 8 mm c l e a r l y  adds f u r t h e r  

to  th e  fo r c e  a p p l ie d  to  th e  t i s s u e  and c o n s e q u e n t ly  to  th e  

p o t e n t i a l  damage i n f l i c t e d .  In  o r d e r  to  c a r r y  o u t  

t e r m in a t io n  as e a r l y  as p o s s ib le ,  p a t ie n t s  must be educa ted  

to  seek m e d ica l h e lp  as e a r l y  as p o s s ib le  when th e y  a re  

c o n s id e r in g  t e r m in a t io n  o f  p regnancy . The m e d ic a l p r o fe s s io n  

have a ls o  a d u ty  to  ensu re  t h a t  t h e r e  i s  th e  minimum o f  d e la y  

between th e  p a t i e n t  c o n s u l t in g  he r  g e n e ra l  p r a c t i t i o n e r  and 

th e  p roce d u re  b e ing  c a r r i e d  o u t .  To m in im is e  traum a to  the  

c e r v i x ,  d i l a t a t i o n  s hou ld  be k e p t  to  th e  minimum n e ce ssa ry  

to  c a r r y  o u t  th e  p ro c e d u re ,  p a r t i c u l a r l y  i n  n u l l i p a r o u s  

p a t i e n t s .

In  C h ap te r  6, i t  has been shown t h a t  p r o s ta g la n d in  Eg 

w i l l  s i g n i f i c a n t l y  lo w e r  th e  CRI in  m u l t ip a ro u s  p a t i e n t s .

The absence o f  a c o n s i s t e n t  e f f e c t  o f  p r o s ta g la n d in  Eg in  

n u l l i p a r o u s  p a t ie n t s  i s  d i f f i c u l t  to  e x p la in .  S ince  i t  i s  

these  p a t i e n t s  who a re  most l i k e l y  to  s u f f e r  c e r v i c a l  damage, 

o u r  e f f o r t s  to  make t e r m in a t io n  o f  pregnancy s a fe r  f o r  them 

must c o n t in u e .  P r o s ta g la n d in  a d m in is te re d  v a g i n a l l y ,  

p ro b a b ly  a c ts  l o c a l l y  on th e  c e r v i x  and a f t e r  a b s o rp t io n  

th ro ugh  th e  v a g in a l  mucosa, has a s y s te m ic  e f f e c t  on th e
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u te r u s .  Perhaps a system  w h ich  d e l i v e r s  p r o s ta g la n d in  

more d i r e c t l y  t o  th e  c e r v i c a l  c a n a l  would  have th e  d e s i re d  

e f f e c t  on th e  c e r v i c a l  t i s s u e  w i t h o u t  p ro d u c in g  th e  s y s te m ic  

e f f e c t s .  I t  i s  th e  s y s te m ic  e f f e c t s  o f  p r o s ta g la n d in s  

wh ich  l i m i t  t h e i r  use f o r  o u t p a t i e n t s .

C e r v ic a l  in com petence  p re s e n ts  two p e r p le x in g  prob lem s 

to  th e  c l i n i c i a n .  The f i r s t  p rob lem  i s  th e  d ia g n o s is  o f  

t h i s  c o n d i t i o n .  Many d ia g n o s t i c  a id s  have been d e s c r ib e d  

bu t t h e re  i s  s t i l l  c o n s id e r a b le  r e l i a n c e  on th e  h i s t o r y  o f  

the  p re v io u s  a b o r t io n s  when d e c id in g  to  i n s e r t  a s u tu r e .

The s tu d y  in  C h a p te r  7 has shown t h a t  p a t i e n t s  w i t h  a h i s t o r y  

s u g g e s t iv e  o f  c e r v i c a l  in com pe tence  have s i g n i f i c a n t l y  lo w e r  

CRI than  norm a l c y c l i n g  women. D e s p i te  t h i s  g e n e r a l i s a t i o n ,  

tw e lv e  o u t  o f  th e  t h i r t y - f i v e  p a t i e n t s  s tu d ie d  d id  n o t  f i t  

t h i s  p a t t e r n .  I d e n t i f i c a t i o n  o f  p a t ie n t s  w i t h  a b n o rm a l ly  

low CRI may e n a b le  a more r a t i o n a l  s e le c t i o n  o f  p a t i e n t s  f o r  

t r e a tm e n t  o f  c e r v i c a l  in co m p e te n ce . As more p a t i e n t s  a re  

s tu d ie d  and more o f  th e  p a t i e n t s  become p re g n a n t ,  i t  shou ld  

be p o s s ib le  t o  see i f  t h i s  e n c o u ra g in g  i n i t i a l  im p re s s io n  

i s  s u b s t a n t ia te d .

The second dilemma f a c in g  c l i n i c i a n s ,  d e a l in g  w i th  

c e r v i c a l  in com p e tence , i s  th e  v a lu e  o f  c e r v i c a l  c e r c la g e  in  

th e  t re a tm e n t  o f  th e s e  p a t i e n t s .  The c u r r e n t  M .R ,C /R .C .O .G . 

t r i a l  w i l l  h o p e f u l l y  th ro w  l i g h t  on th e  u n c e r t a i n t y  o f  t h i s
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p ro c e d u re 's  v a lu e .

THE MAIN CONCLUSIONS OF THIS THESIS ARE: -

1. The n u l l i p a r o u s  c e r v i x  i n  p re g n a n t  and 

n o n -p re g n a n t  p a t ie n t s  i s  s i g n i f i c a n t l y  

more d i f f i c u l t  to  d i l a t e  than  th e  

m u l t ip a ro u s  c e r v i x .

2. The c e r v i x  i n  postm enopausa l women i s  

more d i f f i c u l t  t o  d i l a t e  than  in  

p re -m enopausa l women.

3. L o n g - te rm  s y s te m ic  D epo-P rove ra  s i g n i f i c a n t l y  

reduces CRI.

4. P r o s ta g la n d in  Eg g iv e n  v a g i n a l l y  i n  th e  f i r s t  

t r i m e s t e r  o f  p regn ancy ,  reduces CRI i n  

m u l t ip a ro u s  p a t i e n t s .

5. Measurement o f  CRI i n  p a t ie n t s  w i th  a h i s t o r y  

o f  spon taneous m id - t r im e s t e r  a b o r t io n s  w i l l  

i d e n t i f y  p a t ie n t s  w i th  a b n o rm a l ly  low  v a lu e s .  

T h is  may a s s i s t  i n  making a c o n f id e n t  d ia g n o s is  

o f  c e r v i c a l  in com p e tence .

D i r e c t i o n  o f  F u tu re  S tu d ie s .

The r e s u l t s  o f  th e  re s e a rc h  i n d i c a t e  t h a t  we shou ld  

approach d i l a t a t i o n  o f  th e  c e r v i x  i n  th e  n u l l i p a r o u s  p a t i e n t  

w i th  c a u t io n ,  p a r t i c u l a r l y  a t  t e r m in a t io n  o f  p regnancy .

T h is  p ro c e d u re  has th e  p o t e n t i a l  o f  c a u s in g  damage to  th e  

c e r v i x ,  wh ich  may im p a i r  th e  p a t i e n t ' s  f u t u r e  r e p r o d u c t iv e  

l i f e .  The search  must c o n t in u e  f o r  agen ts  w h ich  in c re a s e
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c e r v i c a l  co m p lia n ce  i n  n u l l i p a r o u s  p a t ie n t s  i n  e a r l y  

p regnancy . S tu d ie s  s h o u ld  be d i r e c t e d  tow a rds  a more 

d i r e c t  a p p l i c a t i o n  o f  p r o s ta g la n d in  Eg to  th e  c e r v i c a l  

c a n a l ,  wh ich  wou ld  h o p e f u l l y  p roduce  changes in  th e  

c e r v i c a l  t i s s u e  w i t h o u t  th e  s y s te m ic  s id e  e f f e c t s  o f  

t h i s  hormone. W ingerup , Andersson and U lm sten (1979 ) 

have shown t h a t  a s in g le  i n t r a c e r v i c a l  a p p l i c a t i o n  o f  

PGEg in  a v is c o u s  g e l ,  produced r ip e n in g  o f  th e  c e r v i x  

i n  l a t e  p regnancy .

The a c t io n  o f  lo n g - te r m  s y s te m ic  D epo -P rove ra  on 

c e r v i c a l  t i s s u e  r e q u i r e s  f u r t h e r  i n v e s t i g a t i o n .  An 

e le c t r o n - m ic r o s c o p y  s tu d y  o f  c e r v i c a l  t i s s u e  from  p a t ie n t s  

und e rg o in g  s t e r i l i s a t i o n ,  a f t e r  u s in g  D epo -P rove ra  f o r  

c o n t r a c e p t io n ,  m ig h t  h e lp  e l u c id a t e  th e  e f f e c t  t h a t  t h i s  

hormone has on th e  c o l la g e n  f i b r e  m a t r i x .

The i n i t i a l  r e s u l t s  o f  th e  s tu d y  o f  CRI i n  p a t ie n t s  

w i th  a h i s t o r y  o f  spon taneous m id - t r im e s t e r  a b o r t io n  

sugg es ts  t h a t  th e  te c h n iq u e  may be o f  v a lu e  i n  d ia g n o s in g  

c e r v i c a l  in com p e tence . F u r th e r  p a t ie n t s  w i th  such a h i s t o r y  

shou ld  be s tu d ie d  and as more o f  th e  p a t ie n t s  s tu d ie d  become 

p re g n a n t an e v a lu a t io n  o f  t l i i s  te c h n iq u e  in  th e  d ia g n o s is  

o f  c e r v i c a l  in com petence  c o u ld  be made.
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T h is  t h e s is  began w i t h  C ream 's w a rn in g  a bo u t the  

dangers  o f  d i l a t a t i o n  o f  th e  c e r v i x .  We must c o n t in u e  

to  use th e  o p e r a t io n  w i t h  c a re .  When prob lem s in  d i l a t i n g  

th e  c e r v i x  a re  a n t i c i p a t e d ,  we shou ld  c o n s id e r  t r e a tm e n t  

aimed a t  in c r e a s in g  c e r v i c a l  co m p lia n ce  and th e re b y  

re d u c in g  th e  chances o f  th e  p a t i e n t  s u f f e r i n g  damage to  

t h i s  v i t a l  s t r u c t u r e .
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