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METHODS: W e co n d u c ted  a p rospective  m u lticen ter 
observationa l study of w o m en  w ith p rio r cesarean  deliv
ery undergo ing  trial of labor and  elec tive re p e a t o p e ra 
tion . M aternal and  perinatal o u tco m es w ere  com pared  
am ong  w o m en  a ttem p tin g  vaginal birth after m ultiple 
cesarean  deliveries and  th o se  w ith a single prior cesarean  
delivery. W e also co m p ared  o u tco m es for w o m en  w ith 
m ultip le prior cesarean  deliveries undergo ing  trial of 
labor w ith th o se  electing  re p e a t cesarean  delivery.

RESULTS: U terine rup tu re  occu rred  in 9 of 975 (0.9%) 
w o m en  w ith m ultip le prior cesarean  co m p ared  w ith 115 
of 16,915 (0.7%) w o m en  w ith a single prior op e ra tio n  (P 
=  .37). M ultivariable analysis confirm ed  th a t m ultiple 
prio r cesarean  delivery w as n o t associa ted  w ith an  in 
creased  risk for u te rine  rup tu re . The rates of hyste rec 
tom y (0.6% versus 0.2%, P = .023) and  transfusion  (3.2% 
versus 1.6%, P <  .001) w ere  increased  in w o m en  w ith 
m ultip le prior cesarean  deliveries co m p ared  w ith w om en  
w ith a single prior cesarean  delivery a ttem p tin g  trial of 
labor. Similarly, a co m posite  of m aternal m orbidity  w as 
increased  in w o m en  w ith m ultip le p rio r cesarean  deliv
eries undergo ing  trial of labor co m p ared  w ith those  
having elec tive re p e a t cesarean  delivery (odds ratio  1.41, 
95% con fidence  interval 1.02-1.93).

CONCLUSION: A history of m ultip le cesarean  deliveries 
is n o t associa ted  w ith an increased  rate  of u terine  rup tu re  
in w o m en  a ttem p tin g  vaginal b irth  com pared  w ith those  
w ith a single prior o p era tio n . M aternal m orb id ity  is 
increased  w ith trial of labor a fter m ultip le cesarean  
deliveries, co m p ared  w ith elec tive re p e a t cesarean  deliv
ery, bu t th e  ab so lu te  risk for com plica tions is small. 
Vaginal birth a fter m ultip le cesarean  deliveries should 
rem ain  an op tio n  for eligible w om en .
(Obstet Gynecol 2006;108:12-20)
LEVEL OF EVIDENCE: 11-2
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T h e  c e s a r e a n  d e l iv e ry  r a te  in  th e  U n i t e d  S ta te s  h a s  
r i s e n  o v e r  th e  p a s t  d e c a d e  to  th e  h ig h e s t  le v e l  

r e c o r d e d :  2 9 .1 %  in  2 0 0 4 .1 A  m a jo r  c o n t r ib u to r  to  th is  
e v o lu t io n  in  o b s te t r ic  p r a c t ic e  h a s  b e e n  a  s te a d y  
d e c l in e  in  v a g in a l  b i r th  a f te r  p r e v io u s  c e s a r e a n  
(V B A C ) f ro m  a  p e a k  r a te  o f  3 1 %  in  1 9 9 8  to  j u s t  9 .2 %  
in  2 0 0 4 . T h e  d e c r e a s e d  u s e  o f  V B A C  h a s  l ik e ly  
s t e m m e d  f r o m  1) l im i te d  p r a c t ic e  in  s m a lle r  in s t i tu 
t io n s  a s  a  r e s u l t  o f  sp e c if ic  p e r s o n n e l  r e q u i r e m e n t s  fo r  
o f f e r in g  tr ia l  o f  l a b o r  a n d  2) in c r e a s in g  s a fe ty  a n d  
m e d ic a l - le g a l  c o n c e r n s  r e g a r d in g  th e  r isk  o f  u te r in e  
r u p tu r e  a n d  its s e q u e la e .  C l in ic a l  g u id e l in e s  c o n t in u e  
to  e n d o r s e  th e  p r a c t ic e  o f  o f f e r in g  V B A C  w h ile  a t  th e  
s a m e  t im e  s u g g e s t in g  l im i t in g  th is  o p t io n  to  s u b g r o u p s  
o f  w o m e n  w ith  p e r c e iv e d  lo w e r  r isk  fo r  u t e r in e  r u p 
tu r e .2 S p e c if ic a l ly ,  th e  A m e r ic a n  C o l le g e  o f  O b s te t r i 
c ia n s  a n d  G y n e c o lo g is t s  ( A C O G )  h a s  r e c o m m e n d e d  
th a t ,  fo r  w o m e n  w ith  2  p r io r  c e s a r e a n  d e liv e r ie s ,  o n ly  
th o s e  w ith  a  p r io r  v a g in a l  d e l iv e ry  s h o u ld  b e  c o n s id 
e r e d  c a n d id a te s  fo r  a  tr ia l  o f  l a b o r .2 G iv e n  th a t  few  
la rg e  s tu d ie s  h a v e  a t t e m p te d  to  a d d r e s s  th e  sa fe ty  o f  
tr ia l  o f  l a b o r  a f te r  m u l t ip le  p r io r  c e s a r e a n  d e l iv e r ie s ,  
w e  c o n d u c te d  a  m u l t i c e n t e r  s tu d y  o f  w o m e n  w ith  
p r io r  c e s a r e a n  d e l iv e ry  to  d e te r m in e  w h e th e r  a d d i 
t io n a l  r isk s  e x is t  fo r  th is  g r o u p  o f  w o m e n  a t t e m p t in g  
V B A C  c o m p a r e d  w ith  th o s e  w ith  a  s in g le  p r io r  
o p e r a t io n .  W e  a ls o  c o m p a r e d  o u tc o m e s  fo r  w o m e n  
w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  u n d e r g o in g  
tr ia l  o f  l a b o r  w i th  th o s e  u n d e r g o in g  e le c t iv e  r e p e a t  
c e s a r e a n  d e liv e ry .

P A R T I C P A N T S  A N D  M E T H O D S

T h e  c e s a r e a n  r e g is try  w a s  a  4 - y e a r  o b s e r v a t io n a l  
s tu d y  ( 1 9 9 9 - 2 0 0 2 )  o f  th e  N a t io n a l  I n s t i tu te  o f  C h i ld  
H e a l th  a n d  H u m a n  D e v e lo p m e n t ’s M a te r n a l - F e t a l  
M e d ic in e  U n i t s  N e tw o r k ,  w h ic h  w a s  d e s ig n e d  to  
a s se ss  s e v e ra l  sp e c if ic  c o n te m p o r a r y  is su e s  r e la te d  to  
c e s a r e a n  d e l iv e ry .  T h e  s tu d y  w a s  c o n d u c te d  a t  19 
a c a d e m ic  m e d ic a l  c e n te r s ;  f iv e  p a r t i c ip a te d  o n ly  d u r 
in g  th e  f ir s t  2  y e a r s ,  a n d  six  p a r t i c ip a te d  fo r  p a r t  o f  th e  
la s t  2  y e a rs . T h e  s tu d y  w a s  a p p r o v e d  b y  th e  in s t i tu 
t io n a l  r e v ie w  b o a r d  o f  e a c h  p a r t i c ip a t in g  in s t i tu t io n .  
D a ta  w e re  c o l le c te d  fo r  a ll  w o m e n  u n d e r g o in g  r e p e a t  
c e s a r e a n  d e l iv e ry  o r  V B A C . T h e  l a b o r  a n d  d e l iv e ry  
lo g  b o o k  o r  c o m p u te r  d a ta b a s e  a t  e a c h  p a r t i c ip a t in g  
c e n t e r  w a s  s c r e e n e d  c o n t in u o u s ly  to  id e n t i fy  a ll 
w o m e n  w ith  a  g e s ta t io n  o f  a t  le a s t  2 0  w e e k s  o r  w i th  a  
b i r th  w e ig h t  o f  a t  le a s t  5 0 0  g. W o m e n  w ith  a  s in g le to n  
g e s ta t io n  a n d  a  h is to r y  o f  c e s a r e a n  d e l iv e ry  w e re  
in c lu d e d  fo r  a n a ly s is .  M e d ic a l  r e c o r d s  fo r  e a c h  
w o m a n  a n d  in f a n t  w e re  r e v ie w e d  b y  t r a in e d  s tu d y  
n u r s in g  p e r s o n n e l .  D e m o g r a p h ic  a n d  o b s te t r ic  d a ta ,  
a s  w e ll a s  in f o r m a t io n  c o n c e r n in g  in t r a p a r tu m  a n d

p o s tp a r tu m  e v e n ts ,  w e re  o b t a in e d  f r o m  c o m p le te d  
m e d ic a l  r e c o r d s .  N e o n a ta l  d a ta  w e re  c o l l e c te d  u p  to  
120  d a y s  o f  life  o r  a t  d is c h a r g e .  A ll u t e r in e  r u p tu r e s ,  
m a te r n a l  d e a th s ,  s t i l lb i r th s ,  a n d  c a s e s  o f  h y p o x ic  

is c h e m ic  e n c e p h a lo p a th y  o f  th e  n e w b o r n  u n d e r w e n t  
s e c o n d a r y  r e v ie w  b y  lo c a l  s tu d y  in v e s t ig a to r s  a n d  a  
f in a l  c e n t r a l  r e v ie w  (C .Y .S ., M .B .L ., S .L .B .) to  e n s u r e  
th e  a c c u r a c y  o f  th e s e  d ia g n o s e s .  D a ta  fo rm s  w e re  
e n te r e d  a t  e a c h  c lin ic a l  c e n t e r  u s in g  a  d i s t r ib u te d  d a ta  
e n t r y  s y s te m  a n d  t r a n s m i t te d  w e e k ly  to  th e  d a ta  
c o o r d in a t in g  c e n te r  a t  T h e  G e o r g e  W a s h in g to n  U n i 

v e r s i ty  B io s ta t is t ic s  C e n te r  w h e r e  th e y  w e re  u p lo a d e d  
to  a  m a in f r a m e  c o m p u te r  a n d  m e r g e d  w ith  th e  e x is t 
in g  d a ta b a s e .  T h e  d a ta  w e re  e d i t e d  o n  a  r e g u la r  b a s is  
fo r  m is s in g , o u t -o f - ra n g e ,  a n d  in c o n s is te n t  v a lu e s .

T h is  a n a ly s is  r e p r e s e n t s  th e  p r im a r y  s tu d y  h y 
p o th e s is  c o n c e r n in g  th e  c o h o r t  o f  w o m e n  w ith  a  
h is to r y  o f  c e s a r e a n  c h i ld b i r th  a s  p a r t  o f  th e  M a t e r n a l -  

F e ta l  M e d ic in e  U n i t s  C e s a r e a n  R e g is tr y .3 M a te r n a l  
a n d  p e r in a ta l  o u tc o m e s  w e re  c o m p a r e d  a m o n g  
w o m e n  w ith  a  s in g le  p r io r  c e s a r e a n  d e l iv e ry  a n d  

m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  u n d e r g o in g  tr ia l  o f  
la b o r .  W e  a lso  c o m p a r e d  th e s e  o u tc o m e s  a m o n g  
w o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  w h o  

u n d e r w e n t  a  tr ia l  o f  l a b o r  a n d  th o s e  u n d e r g o in g  
e le c t iv e  r e p e a t  c e s a r e a n  d e l iv e ry  w i th o u t  l a b o r  o r  
o th e r  in d ic a t io n s  fo r  c e s a r e a n  d e liv e ry .

Uterine rupture w a s  d e f in e d  a s  a  d i s m p t io n  o f  th e  

u te r in e  m u s c le  a n d  v is c e r a l  p e r i t o n e u m  o r  a  u te r in e  
m u s c le  s e p a r a t io n  w ith  e x te n s io n  to  th e  b l a d d e r  o r  

b r o a d  l ig a m e n t  f o u n d  a t  th e  t im e  o f  c e s a r e a n  d e l iv e ry  
o r  l a p a r o to m y  fo l lo w in g  V B A C . P o s tp a r tu m  e n d o m e 

tr it is  w a s  d e f in e d  a s  a  c l in ic a l  d ia g n o s is  o f  p u e r p e r a l  
u te r in e  in f e c t io n  in  th e  a b s e n c e  o f  f in d in g s  s u g g e s t in g  
a n o th e r  s o u rc e .

T o  e s t im a te  s a m p le  s ize  fo r  th e  c e s a r e a n  r e g is try ,  
w e  a s s u m e d  a  u te r in e  r u p tu r e  r a te  o f  0 .5 %  in  w o m e n  
w ith  a  s in g le  p r io r  c e s a r e a n  d e l iv e ry  a n d  th e  p e r c e n t 
a g e  o f  th o s e  w o m e n  u n d e r g o in g  tr ia l  o f  l a b o r  w ith  

m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  to  b e  1 0 - 1 5 % . A  
s a m p le  s ize  o f  1 2 ,0 0 0  w o m e n  w a s  d e e m e d  n e c e s s a r y  
to  d e te c t  a  r e la t iv e  r isk  (R R ) o f  2 .5 - 3 .0  fo r  u te r in e  
r u p tu r e  in  w o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv 

e r ie s  w i th  ty p e  I e r r o r  o f  5 %  2 - s id e d  a n d  a  p o w e r  o f  
8 0 % . T h e  s a m p le  s ize  w a s  r e - e v a lu a te d  in  2 0 0 1  b e 
c a u s e  th e  r a te  o f  m u l t ip le  p r io r  c e s a r e a n  d e liv e r ie s  
a m o n g  w o m e n  u n d e r g o in g  tr ia l  o f  l a b o r  w a s  lo w e r  

t h a n  e x p e c te d  (5 .4% ). W e  e s t im a te d  1 7 ,0 0 0  tr ia ls  o f  
l a b o r  w o u ld  b e  n e c e s s a r y  to  d e m o n s t r a t e  a  th re e - fo ld  
i n c r e a s e d  r isk  o f  u t e r in e  r u p tu r e  (g iv e n  a n  o v e ra l l  
r u p tu r e  r a te  o f  0 .6 6 % ). T h e  p r e s e n t  s tu d y  o f  1 7 ,8 9 8  
w o m e n  y ie ld s  a lm o s t  8 5 %  p o w e r  to  s h o w  a  th re e - fo ld
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d if f e r e n c e  in  r u p tu r e  r a te  a n d  a lm o s t  7 0 %  p o w e r  to  
d e te c t  a  R R  o f  2 .5 .

T o  a sse ss  f u r th e r  w h e th e r  m u l t ip le  p r io r  c e s a r e a n  
d e l iv e ry  w a s  a s s o c ia te d  w ith  a n  in c r e a s e d  r isk  fo r  
u te r in e  r u p tu r e  in  th e  t r ia l -o f - la b o r  g r o u p ,  th r e e  m u l 
t iv a r ia b le  m o d e l s  w e re  u s e d  to  c o n tr o l  v a r io u s  fa c to rs . 
A ll th r e e  m o d e l s  in c lu d e d  o x y to c in  a u g m e n ta t io n ,  
in d u c t io n ,  e p id u r a l  u se ,  a n d  p r io r  v a g in a l  d e l iv e ry  as 
p o te n t i a l  c o n f o u n d e r s .  T h e  y e a r s  s in c e  la s t  c e s a r e a n  
d e l iv e ry  a n d  d i la ta t io n  a t  a d m is s io n  w e re  t h e n  e n 
te r e d  s e q u e n tia l ly .  T w o  o th e r  m u l t iv a r ia b le  lo g is tic  
r e g re s s io n s  w e re  a ls o  u s e d  to  c o n f i r m  a n  in c r e a s e d  
r isk  in  a  m a te r n a l  c o m p o s i te  o u tc o m e  w ith  m u lt ip le  
p r io r  c e s a r e a n  d e liv e r ie s  in  th e  t r ia l -o f - la b o r  g r o u p  as 
w e ll  a s  in  w o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv 
e r ie s  u n d e r g o in g  tr ia l  o f  l a b o r  c o m p a r e d  w ith  e le c t iv e  
r e p e a t  c e s a r e a n  d e liv e ry .  T h e s e  m o d e ls  c o n t r o l l e d  fo r  
m a te r n a l  a g e , r a c e ,  m a r i t a l  s ta tu s , to b a c c o  u se ,  in s u r 
a n c e  s ta tu s , b i r th  w e ig h t,  a n d  p r io r  v a g in a l  d e l iv e ry .  
C e n te r - to - c e n te r  v a r ia t io n  w a s  a s s e s s e d  b u t  w a s  n o t  
f o u n d  to  m a k e  a  d i f f e r e n c e  in  o u r  c o n c lu s io n s .  C o n 
t in u o u s  v a r ia b le s  w e re  c o m p a r e d  u s in g  th e  W ilc o x o n  
r a n k - s u m  te s t  a n d  c a te g o r ic a l  v a r ia b le s  u s in g  th e  x 2 o r  
F is h e r  e x a c t  te s t. N o m in a l  tw o -s id e d  P  v a lu e s  a re  
r e p o r t e d  w ith  s ta tis t ic a l  s ig n if ic a n c e  d e f in e d  a s a P <  
.0 5 . N o  a d ju s tm e n ts  w e re  m a d e  fo r  m u l t ip le  c o m p a r 
iso n s . S A S  8 .2  (S A S  I n s t i tu te  In c ,  C a r y ,  N C )  w a s  u s e d  
fo r  th e  a n a ly se s .

R E S U L T S

A  to ta l  o f  4 5 ,9 8 8  w o m e n  w ith  h is to r ie s  o f  c e s a r e a n  
d e l iv e ry  a n d  s in g le to n  g e s ta t io n s  w e re  id e n t i f ie d  
a m o n g  19 c e n te r s .  A  to ta l  o f  1 7 ,8 9 8  (39% ) u n d e r w e n t  
a  tr ia ls  o f  la b o r ,  w h e r e a s  1 5 ,8 0 1  (34% ) h a d  e le c t iv e  
r e p e a t  o p e r a t io n s ,  w h ic h  in c lu d e d  6 ,0 3 5  w o m e n  w ith  
m u lt ip le  p r io r  c e s a r e a n s .  T h e  r e m a in in g  1 2 ,2 8 9  r e 
p e a t  c e s a r e a n  d e l iv e r ie s  i n c lu d e d  9 ,0 1 3  w ith  i n d ic a 
t io n s  fo r  r e p e a t  o p e r a t io n s  a n d  3 ,2 7 6  (7% ) w o m e n  
w h o  p r e s e n te d  in  e a r ly  l a b o r  a n d  w h o s e  i n te n t  to  
u n d e r g o  tr ia l  o f  l a b o r  c o u ld  n o t  b e  d e te r m in e d .  T h e  
tr ia l  o f  l a b o r  r a te  w a s  4 8 %  a m o n g  w o m e n  w ith  a  
s in g le  p r io r  c e s a r e a n  d e l iv e ry  v e rs u s  9%  a m o n g  
w o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  (P  <  
.0 0 1 ). O f  1 7 ,8 9 8  w o m e n  u n d e r g o in g  tr ia l  o f  la b o r ,  
1 6 ,9 1 5  (95% ) h a d  a  h is to ry  o f  o n e  c e s a r e a n  d e liv e ry .  
W o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e liv e r ie s  (n  =  
9 7 5 ) in c lu d e d  8 7 1  (89% ) w ith  tw o  p r io r ,  8 4  (9% ) w ith  
th r e e  p r io r ,  a n d  2 0  (2% ) w ith  f o u r  p r io r  o p e r a t io n s .  
E ig h t  w o m e n  h a d  a n  u n k n o w n  n u m b e r  o f  p r io r  
c e s a r e a n s .  D e m o g r a p h ic  a n d  o b s te t r ic  in f o r m a t io n  
c o n c e r n in g  w o m e n  w ith  m u lt ip le  v e r s u s  s in g le  p r io r  
c e s a r e a n  d e l iv e ry  u n d e r g o in g  tr ia l  o f  l a b o r  is p r e 
s e n te d  in  T a b le  1. W o m e n  w ith  m u lt ip le  p r io r  c e s a r 

e a n  w e re  o ld e r ,  m o r e  l ik e ly  to  b e  A f r ic a n  A m e r ic a n ,  
o b e s e ,  a n d  r e c e iv in g  p u b l ic  a s s is ta n c e .  E a r l ie r  g e s ta 
t io n a l  a g e  a n d  lo w e r  b i r th  w e ig h t  w e re  m o r e  l ik e ly  
a m o n g  w o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r 
ies . W o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e liv e r ie s  
w e re  le s s  l ik e ly  to  u n d e r g o  o x y to c in  a u g m e n ta t io n  
a n d  to  r e c e iv e  e p id u r a l  a n a lg e s ia .  A  h is to r y  o f  V B A C  
w a s  m o r e  c o m m o n  in  w o m e n  w ith  m u lt ip le  p r io r  
c e s a r e a n  d e liv e r ie s .

T h e  o v e r a l l  t r ia l -o f - la b o r  su c c e s s  r a te  w a s  1 3 ,1 3 8  
o f  1 7 ,8 9 0  (73% ). W o m e n  w ith  a  s in g le  p r io r  c e s a r e a n  
d e l iv e ry  h a d  a  su c c e s s  r a te  o f  1 2 ,4 9 0  o f  1 6 ,9 1 5  (74% ) 
c o m p a r e d  w ith  6 4 8  o f  9 7 5  (66% ) in  w o m e n  w ith  
m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  ( P <  .0 0 1 ). T h e  tr ia l  
o f  l a b o r  su c c e s s  r a te s  w e re  5 8 4  o f  8 7 1  (67% ) fo r  tw o  
p r io r ,  5 3  o f  8 4  (63% ) fo r  th r e e  p r io r ,  a n d  11 o f  2 0  
(55% ) fo r  f o u r  p r io r  c e s a r e a n  d e liv e r ie s  (P  <  .0 0 1 ).

U te r in e  r u p tu r e  o c c u r r e d  in  9  (0 .9% ) c a s e s  w ith  
m u lt ip le  p r io r  c e s a r e a n  c o m p a r e d  w ith  115 (0 .7% ) 
w ith  a  s in g le  p r io r  o p e r a t io n ;  th e  d if f e r e n c e  w a s  n o t  
s ta tis t ic a l ly  s ig n if ic a n t  (P =  .37) (T a b le  2). T h e  r a te s  o f  
h y s te r e c to m y  a n d  t r a n s f u s io n  w e re  s ig n if ic a n tly  
h ig h e r  in  th e  m u lt ip le  p r io r  c e s a r e a n  g r o u p .  A  c o m 
p o s i te  o f  m a te r n a l  m o r b id i ty  c o n s is t in g  o f  u te r in e  
r u p tu r e ,  e n d o m e t r i t i s ,  h y s te r e c to m y ,  tra n s fu s io n , 
t h r o m b o e m b o l i c  d is e a s e ,  a n d  o p e r a t iv e  in ju ry  r e 
v e a le d  a n  in c r e a s e d  risk  fo r  w o m e n  w ith  m u lt ip le  
p r io r  c e s a r e a n  d e l iv e r ie s  c o m p a r e d  w ith  th o s e  w ith  
s in g le  p r io r  c e s a r e a n  d e l iv e ry  (P  =  .0 0 1 ). A  m u lt iv a 
r ia b le  m o d e l  c o n tr o l l in g  fo r  a g e ,  r a c e ,  m a r i ta l  s ta tu s , 
t o b a c c o  u s e ,  in s u r a n c e  s ta tu s , b i r th  w e ig h t,  a n d  p r io r  
v a g in a l  d e l iv e ry  c o n f i r m e d  a n  in c r e a s e d  r isk  fo r  m a 
te r n a l  m o r b id i ty  in  th e  m u lt ip le  p r io r  c e s a r e a n  d e l iv 
e r y  g r o u p  (o d d s  r a t io  [O R ] 1 .35 , 9 5 %  c o n f id e n c e  
in te r v a l  [C l] 1 .0 3 -1 .7 5 ) .  A m o n g  p e r in a ta l  o u tc o m e s ,  
th e  f r e q u e n c y  o f  b o th  te r m  in t r a p a r tu m  s t i l lb i r th  a n d  
t e r m  n e o n a ta l  d e a th  w e re  n o t  s ta tis t ic a l ly  d i f f e r e n t  
a m o n g  c o m p a r is o n  g r o u p s .  T h e r e  w e re  n o  c a s e s  o f  
h y p o x ic  i s c h e m ic  e n c e p h a lo p a th y  in  t e r m  in fa n ts  o f  
w o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e ry  u n d e r 
g o in g  tr ia l  o f  l a b o r  c o m p a r e d  w ith  12 s u c h  c a s e s  in  
w o m e n  w ith  a  s in g le  p r io r  c e s a r e a n  d e liv e ry .

R isk  fa c to rs  fo r  u t e r in e  r u p tu r e  a re  p r e s e n te d  in  
T a b le  3 . O x y to c in  a u g m e n ta t io n ,  i n d u c t io n  o f  la b o r ,  
e p id u r a l  a n e s th e s ia ,  a n d  le s s  th a n  a  2 - y e a r  in te r v a l  
f r o m  p r e v io u s  c e s a r e a n  d e l iv e ry  w e re  a s s o c ia te d  w ith  
h ig h e r  r a te s  o f  u te r in e  r u p tu r e .  B o th  p r io r  v a g in a l  
d e l iv e ry  a n d  p r io r  su c c e s s fu l  V B A C  w e re  a s s o c ia te d  
w ith  a  lo w e r  r isk  fo r  th is  c o m p l ic a t io n .  T h r e e  m u l t i 
v a r ia b le  m o d e l s  w e re  c o n s t r u c te d  to  c o n t r o l  fo r  c o n 
f o u n d in g  v a r ia b le s  a s s o c ia te d  w ith  u te r in e  r u p tu r e  
(T a b le  4). In  a ll  a d ju s te d  m o d e ls ,  m u l t ip le  p r io r  
c e s a r e a n  d e l iv e ry  w a s  n o t  a s s o c ia te d  w ith  a n  in -
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Table 1. Women With Multiple and Single Prior Cesarean Delivery Demographics
C haracteristic M ultiple (n =  975) Single (n =  16,915) P

Age at delivery (y) 30 (26, 34) 28 (24, 33) <  .001
Race <  .001

African American 497 (51.0) 5,961 (35.2)
Whi te 285 (29.2) 6,167 (36.5)
Hispanic 159 (16.3) 3,919 (23.2)
O ther/unknown 34 (3.5) 868 (5.1)

Married 460 (47.2) 9,391 (55.5) <  .001
Tobacco use 252 (25.9) 2,627 (15.5) <  .001
BMI at deliver (kg/m2) 32 (28, 37) 31 (27, 35) <  .001

30 or greater 533 (61.2) 8,610 (55.3)
Private insurance at delivery 294 (30.2) 7,013 (41.5) <  .001
Birth weight (g) 3,110 (2,510, 3,555) 3,330 (2,957, 3,675) <  .001

Less than 2,500 242 (24.9) 1,670 (9.9)
2,500-3,999 656 (67.6) 13,680 (80.9)
4,000 or greater 73 (7.5) 1,556 (9.2)

Gestational age at delivery (wk) 38.6 (36.0, 40.0) 39.4 (38.1, 40.3) <  .001
Less than 37 295 (30.5) 2,225 (13.2)
37-40 569 (58.9) 12,554 (74.3)
41 or greater 102 (10.6) 2,102 (12.5)

Induction 231 (23.7) 4,473 (26.4) .06
Oxytocin augmentation 244 (25.0) 5,414 (32.0) <  .001
Epidural anesthesia 571 (58.6) 12,014 (71.0) <  .001
Cervical dilatation at admission (cm) 3(1 ,5) 3 (2, 4) .006

2 or less 390 (44.5) 6,139 (38.1)
3 -4 267 (30.4) 6,353 (39.5)
5-6 123 (14.0) 2,357 (14.6)
7 or greater 97 (11.1) 1,245 (7.7)

Prior vaginal delivery 497 (51.4) 8,356 (49.7) .30
Prior VBAC 363 (40.7) 5,403 (33.7) <  .001
2 years or fewer since last delivery 244 (27.4) 4,043 (25.1) .12
Prior low vertical scar 9 (0.9) 95 (0.6) .15
Prior unknown scar 273 (28.0) 2,961 (17.5) <  .001

Data are presented as median (25th, 75th percentile) or n (%).
Data on tobacco use were missing for one patient with previous multiple cesarean deliveries and 13 patients with a single previous cesarean 

delivery; data on body mass index at delivery were missing for 104 patients with previous multiple cesareans and 1,356 patients with 
single previous cesarean delivery; data on insurance at delivery were missing for one patient with previous multiple cesareans and 3 
patients with a single previous cesarean; data on birth weight at delivery were missing for 4 patients with previous multiple cesareans 
and 9 patients with a single previous cesarean; data on gestational age at delivery were missing for 9 patients with previous multiple 
cesareans and 34 patients with a single previous cesarean; data on epidural anesthesia use were missing for 2 patients with a single 
previous cesarean; data on cervical dilatation at admission were missing for 98 patients with a previous multiple cesarean and 821 
patients with a single previous cesarean; data on prior vaginal delivery were missing for 8 patients with previous multiple cesareans and 
102 patients with a single previous cesarean; data on prior vaginal birth after a previous cesarean were missing for 84 patients with 
previous multiple cesareans and 861 patients with a single previous cesarean; data on interval between last delivery were missing for 85 
patients with previous multiple cesareans and 805 patients with a single previous cesarean.

c r e a s e d  r isk  fo r  u t e r in e  r u p tu r e .  O x y to c in  a u g m e n ta 
t io n  a n d  in d u c t io n  r e m a in e d  s ig n if ic a n t  r isk  fa c to rs , 
w h e r e a s  a  h is to r y  o f  v a g in a l  d e l iv e ry  r e m a in e d  p r o 
te c t iv e  a g a in s t  th e  r isk  fo r  u t e r in e  r u p tu r e  in  tw o  o f  th e  
m o d e ls .  T h e  r a te  o f  u te r in e  r u p tu r e  in  w o m e n  w ith  
m u lt ip le  p r io r  c e s a r e a n  d e l iv e ry  a n d  a  p r io r  v a g in a l  
d e l iv e ry  w a s  5  in  4 9 7  (1% ) c o m p a r e d  w ith  4  in  4 7 0  
(0 .8 5 % ) in  w o m e n  w i th o u t  a  p r io r  v a g in a l  b i r th  (P  = 
1.0).

D e m o g r a p h ic  in f o r m a t io n  a n d  o b s te t r ic  f e a tu re s  
o f  w o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e liv e r ie s  
u n d e r g o in g  tr ia l  o f  l a b o r  v e rs u s  e le c t iv e  r e p e a t  c e s a r 
e a n  d e l iv e r y  is p r e s e n t e d  in  T a b le  5 . W o m e n  u n d e r 

g o in g  tr ia l  o f  l a b o r  w e re  y o u n g e r  a n d  m o r e  l ik e ly  to  
b e  u n m a r r i e d ,  A f r ic a n  A m e r ic a n ,  to b a c c o  u s e rs ,  a n d  
r e c e iv in g  p u b l ic  a s s is ta n c e .  L o w e r  b i r th  w e ig h t,  e a r 
l ie r  g e s ta t io n a l  a g e , h is to r y  o f  v a g in a l  d e l iv e ry ,  a n d  
V B A C  w e re  m o r e  c o m m o n  in  th o s e  u n d e r g o in g  tr ia l  
o f  la b o r .  M a te r n a l  m o r b id i ty ,  c o n s is t in g  p r im a r i ly  o f  
u te r in e  r u p tu r e  a n d  b l o o d  t r a n s fu s io n ,  w a s  m o r e  
c o m m o n ly  o b s e r v e d  in  w o m e n  u n d e r g o in g  tr ia l  o f  
l a b o r  (T a b le  6). M u l t iv a r ia b le  a n a ly s is  c o n t r o l l in g  fo r  
a g e , r a c e ,  m a r i t a l  s ta tu s ,  t o b a c c o  u se ,  i n s u r a n c e  s ta tu s , 
b i r th  w e ig h t,  a n d  p r io r  v a g in a l  d e l iv e ry  c o n f i r m e d  a n  
in c r e a s e d  r isk  fo r  a  c o m p o s i te  o f  m a te r n a l  m o r b id i ty  
w i th  tr ia l  o f  l a b o r  ( O R  1 .41 , 9 5 %  C l  1 .0 2 -1 .9 3 ) .  T h e r e
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Table 2. Maternal and Perinatal Outcomes
O u tco m e M ultiple (n =  975) Single (n =  16,915) OR (95% Cl) P

Uterine rupture 9 (0.9) 115 (0.7) 1.36 (0.69-2.69) .37
Endometritis 30 (3.1) 485 (2.9) 1.08 (0.74-1.56) .70
Hysterectomy 6 (0.6) 35 (0.2) 2.99 (1.25-7.12) .023
Transfusion 31 (3.2) 273 (1.6) 2.00 (1.37-2.92) <  .001
Thromboembolic disease* 1(0.1) 6 (0.04) 2.90 (0.35-24.09) .32
Operative injury1' 4 (0.4) 60 (0.4) 1.16 (0.42-3.19) .78
Maternal death 0 (0.0) 3 (0.02) - 1.00
Maternal composite* 71 (7.3) 829 (4.9) 1.53 (1.19-1.96) .001
Term NICU admission5 75 (11.2) 1321 (9.0) 1.28 (1.00-1.63) .05
Term intrapartum stillbirth5 0 (0.0) 2 (0.01) - 1.00
Term neonatal death5 1 (0.15) 12 (0.08) 1.83 (0.24-14.08) .44
Term HIE5 0 (0.0) 12 (0.1) - 1.00

OR, odds ratio; Cl, confidence interval; NICU, neonatal intensive care unit; HIE, hypoxic ischemic encephalopathy.
Data are presented as n (%).
* Thromboembolic disease includes deep vein thrombosis or pulmonary embolism.
* Maternal injury includes broad ligament hematoma, cystotomy, bowel injury, or ureteral injury.
* Maternal composite includes one or more of the above maternal outcomes.
§ There were 672 term deliveries of patients with previous multiple cesarean deliveries and 14,656 term deliveries of patients with a single 

previous cesarean delivery.

T a b le  3 . R isk F a c to rs  fo r  U te r in e  R u p tu re

C haracteristic R upture Rate OR (95% Cl) P

Multiple prior CD 9 (0.9) 1.36 (0.69-2.69) .37
Oxytocin augmentation 50 (0.9) 1.46 (1.02-2.10) .04
Induction 48 (1.0) 1.78 (1.24-2.56) .002
Epidural anesthesia 100 (0.8) 1.76 (1.13-2.75) .012
Birth weight 4,000 g or greater 12 (0.7) 1.09 (0.60-1.97) .79
Prior vaginal delivery 47 (0.5) 0.62 (0.43-0.90) .01
Previous VBAC 25 (0.4) 0.52 (0.34-0.82) .004
2 years or fewer since last CD 48 (1.1) 2.05 (1.41-2.96) <  .001

OR, odds ratio; Cl, confidence interval; CD, cesarean delivery; VBAC, vaginal birth after previous cesarean.
Data are expressed as n (%).

T a b le  4 . M u ltiv a r ia b le  A naly sis o f  U te r in e  R u p tu re  Risk F a c to rs

V ariable M odel 1 M odel 2 M odel 3

Multiple prior CDs 1.55 (0.73-2.91) 1.51 (0.67-2.92) 1.69 (0.75-3.29)
Oxytocin augmentation 2.32 (1.43-3.87) 2.40 (1.45-4.07) 2.31 (1.35-4.05)
Induction 2.71 (1.67-4.49) 2.78 (1.68-4.69) 2.81 (1.56-5.22)
Epidural use 1.30 (0.82-2.15) 1.32 (0.82-2.22) 1.23 (0.76-2.10)
Prior vaginal delivery 0.66 (0.45-0.95) 0.67 (0.45-0.97) 0.82 (0.53-1.25)
Years since last CD 0.99 (0.97-1.01) 0.92 (0.86-0.98)
Dilatation at admission 0.96 (0.85-1.08)
Data missing (%) 0.6 5.4 10.3

CD, cesarean delivery.
Data are expressed as adjusted odds ratios (95% confidence intervals).

w e re  n o  s ig n if ic a n t  d i f f e r e n c e s  in  p e r in a ta l  o u tc o m e s  
a m o n g  te r m  in fa n ts  o f  w o m e n  u n d e r g o in g  tr ia l  o f  
l a b o r  v e rs u s  e le c t iv e  r e p e a t  c e s a r e a n  d e l iv e ry .

D I S C U S S I O N

O u r  d a ta  in d ic a te  th a t  th e  r isk  fo r  u te r in e  r u p tu r e  is 
n o t  s ig n if ic a n tly  in c r e a s e d  in  w o m e n  w ith  m u lt ip le  
p r io r  c e s a r e a n  d e l iv e r ie s  u n d e r g o in g  a  tr ia l  o f  l a b o r

w h e n  c o m p a r e d  w ith  th o s e  w ith  a  s in g le  p r io r  o p e r 
a t io n .  T h e  r isk s  o f  o t h e r  a d v e r s e  m a te r n a l  e v e n ts  
( h y s te r e c to m y  a n d  t ra n s fu s io n )  is in c r e a s e d  in  w o m e n  
w ith  m u lt ip le  p r io r  c e s a r e a n  d e liv e r ie s ,  b u t  th e  a b s o 
lu te  le v e l  o f  th e s e  r isk s  is sm a ll .

O u r  s tu d y  a ls o  d e m o n s t r a te s  th a t  p e r in a ta l  o u t 
c o m e s  fo r  th is  p o p u la t i o n  a re  c o m p a r a b le  to  th o s e  
o b s e r v e d  in  w o m e n  w ith  o n e  p r io r  c e s a r e a n  d e l iv e ry
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Table 5. Population Characteristics of Women With Multiple Prior Cesarean Delivery
C haracteristic TOL (n =  975) ERCD (n =  6,035) P

Age at delivery (y) 30 (26, 34) 30 (26, 34) .02
Race <  .001

African American 497 (51.0) 1,386 (23.0)
Whi te 285 (29.2) 2,338 (38.7)
Hispanic 159 (16.3) 2,058 (34.1)
O ther/unknown 34 (3.5) 253 (4.2)
Married 460 (47.2) 3,861 (64.0) <  .001

Tobacco use 252 (25.9) 806 (13.4) <  .001
BMI at delivery (kg/m2) 32 (28, 37) 33 (29, 38) <  .001

BMI greater than 30 533 (61.2) 3,886 (68.3)
Private insurance at delivery 294 (30.2) 2,514 (41.7) <  .001
Birth weight (g) 3,110 (2,510,3,555) 3,398 (3,085, 3,720) <  .001

Less than 2,500 242 (24.9) 186 (3.1)
2,500-3,999 656 (67.6) 5,188 (86.0)
4,000 or greater 73 (7.5) 660 (10.9)

Gestational age at delivery (wk) 38.6 (36.0, 40.0) 39.0 (38.4, 39.3) <  .001
Less than 37 295 (30.5) 352 (5.8)
37-40 569 (58.9) 5,534 (91.8)
41 or greater 102 (10.6) 142 (2.4)

Epidural anesthesia 571 (58.6) 2,305 (38.2) <  .001
Prior vaginal delivery 497 (51.4) 805 (13.4) <  .001
Prior VBAC 363 (40.7) 332 (5.6) <  .001
2 years or fewer since last delivery 244 (27.4) 2,067 (35.6) <  .001
Prior low vertical scar 9 (0.9) 50 (0.8) .76
Prior unknown scar 273 (28.0) 1,892 (31.4) .04

TOL, trial of labor; ERCD, elective repeat cesarean delivery; BMI, body mass index; VBAC, vaginal birth after previous cesarean.
Data are presented as median (25th, 75th percentile) or n (%).
Data on tobacco use were missing for one trial of labor patient with previous multiple cesareans deliveries and 5 elective repeat cesarean 

delivery patients with multiple previous cesareans; data on BMI at delivery were missing for 104 trial of labor patients and 347 elective 
repeat cesarean delivery patients; data on insurance at delivery were missing for one trial of labor patient and 4 elective repeat cesarean 
delivery patients; data on birth weight at delivery were missing for 4 trial of labor patients with previous multiple cesareans and one 
elective repeat cesarean delivery patient with previous multiple cesareans; data on gestational age at delivery were missing for 9 trial of 
labor patients and 7 elective repeat cesarean delivery patients; data on prior vagina] delivery were missing for 8 trial of labor patients 
and 32 elective repeat cesarean delivery patients; data on prior vaginal birth after a  previous cesarean were missing for 84 trial of labor 
patients and 91 elective repeat cesarean delivery patients; data on interval between last delivery were missing for 85 trial of labor patients 
and 221 elective repeat cesarean delivery patients.

T a b le  6 . M a te rn a l  a n d  P e r in a ta l O u tc o m e s  o f  W o m e n  W ith  M u ltip le  P rio r  C e s a re a n  D e liv e r ie s

O u tco m e TOL (n =  975) ERCD (n =  6,035) OR (95% Cl) P

Uterine rupture 9 (0.9) 0 (0.0) - <  .001
Endometritis 30 (3.1) 129 (2.1) 1.45 (0.97-2.17) .07
Hysterectomy 6 (0.6) 27 (0.4) 1.38 (0.57-3.34) .45
Transfusion 31 (3.2) 93 (1.5) 2.10 (1.39-3.17) <  .001
Thromboembolic disease* 1 (0.1) 4 (0.1) 1.55 (0.17-13.88) .53
Operative injury1' 4 (0.4) 36 (0.6) 0.69 (0.24-1.93) A l
Maternal death 0 (0.0) 1 (0.02) - 1.00
Maternal composite* 71 (7.3) 252 (4.2) 1.80 (1.37-2.37) <  .001
Term NICU admission5 75 (11.2) 514 (9.1) 1.27 (0.98-1.64) .07
Term intrapartum stillbirth5 0 (0.0) 0 (0.0) - -
Term neonatal death5 1 (0.1) 1 (0.02) 8.52 (0.53-136.29) .20
Term H IE5 0 (0.0) 0 (0.0) - -

TOL, trial of labor; ERCD, elective repeat cesarean delivery; OR, odds ratio; Cl, confidence interval; NICU, neonatal intensive care unit;
HIE, hypoxic ischemic encephalopathy.

Data are expressed as n (%).
* Thromboembolic disease includes deep vein thrombosis or pulmonary embolism.
t Maternal injury includes broad ligament hematoma, cystotomy, bowel injury, or ureteral injury.
* Maternal composite includes one or more of the above maternal outcomes.
§ There were 672 term deliveries of TOL patients with previous multiple cesareans and 5,676 term deliveries of ERCD patients with a 

previous multiple cesareans.
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a t t e m p t in g  V B A C . T h is  in f o r m a t io n  is i m p o r t a n t  fo r  
c o u n s e l in g  w o m e n  r e g a r d in g  th e i r  o p t io n s  fo r  c h i ld 
b i r th  a f te r  m u l t ip le  p r io r  c e s a r e a n  d e liv e r ie s .

T h e r e  a r e  a  fe w  la rg e - s c a le  s tu d ie s  a d d r e s s in g  
sa fe ty  a n d  e f f ic a c y  a f te r  t r ia l  o f  l a b o r  a f te r  m u lt ip le  
p r io r  c e s a r e a n  d e l iv e r ie s .4-6 P re v io u s  s tu d ie s  h a v e  
b e e n  p r im a r i ly  r e t r o s p e c t iv e ,  a n d  m o s t  a r e  w i th in  
s in g le  in s t i tu t io n s  e n c o m p a s s in g  lo n g  s tu d y  p e r i 
o d s .4,68 O u r  s tu d y  is u n iq u e  in  its la rg e -s c a le ,  m u l t i 
c e n te r ,  p r o s p e c t iv e  d e s ig n  w ith  t r a in e d  o b s te t r ic  r e 
s e a rc h  s ta f f  u s in g  s t a n d a r d i z e d  d e f in i t io n s .3 In  
d e s ig n in g  th is  s tu d y , w e  sp e c if ic a l ly  p l a n n e d  fo r  a  
s u f f ic ie n t  s a m p le  s ize  to  a d d r e s s  th e  q u e s t io n  o f  
w h e th e r  m u l t ip le  p r io r  c e s a r e a n  d e liv e r ie s  a r e  a s s o c i
a te d  w ith  a n  in c r e a s e d  r a te  o f  u te r in e  r u p tu r e  in  
w o m e n  u n d e r g o in g  tr ia l  o f  la b o r .

I n  th e  la r g e s t  s e r ie s  to  d a te ,  M i l le r  a n d  c o lle a g u e s 4 
r e p o r t e d  th e i r  1 0 -y e a r  e x p e r i e n c e  w ith  1 ,8 2 7  w o m e n  
w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  u n d e r g o in g  
tr ia l  o f  la b o r .  U te r in e  r u p tu r e  o c c u r r e d  in  1 .7%  o f  
w o m e n  w ith  m o r e  th a n  o n e  p r io r  c e s a r e a n  c o m p a r e d  
w ith  0 .6 %  in  w o m e n  w ith  s in g le  p r io r  o p e r a t io n  ( O R  
3 .0 6 , 9 5 %  C l  1 .9 5 -4 .7 9 ) .  T h is  a n a ly s is ,  h o w e v e r ,  d id  
n o t  c o n tr o l  fo r  p o te n t i a l  c o n f o u n d in g  v a r ia b le s ,  in 
c lu d in g  l a b o r  i n d u c t io n  a n d  p r io r  o b s te t r ic  h is to ry .  
C a u g h e y  a n d  c o l le a g u e s 5 c o n d u c te d  a  s in g le - c e n te r  
r e t r o s p e c t iv e  r e v ie w  f r o m  a  1 2 -y e a r  p e r io d  in  w h ic h  
th e  r a te  o f  u t e r in e  r u p tu r e  w a s  3 .7 %  (5 /1 3 4 )  in  w o m e n  
w ith  2  p r io r  c e s a r e a n s  c o m p a r e d  w ith  0 .8 %  (3 1 /3 ,7 5 7 )  
in  w o m e n  w ith  o n e  p r e v io u s  u t e r in e  sc a r. T h e s e  
a u th o r s  c o n t r o l l e d  fo r  l a b o r  c h a r a c te r i s t ic s  a n d  o b s t e t 
r ic  h is to r y  a n d  r e p o r t e d  th a t  w o m e n  w ith  tw o  s c a rs  
w e re  4 .8  t im e s  m o r e  l ik e ly  to  e x p e r i e n c e  u te r in e  
r u p tu r e  d u r in g  tr ia l  o f  l a b o r  t h a n  w o m e n  w ith  o n e  
s c a r  ( O R  4 .8 , 9 5 %  C l  1 .8 -1 3 .2 ) .  M o s t  r e c e n t ly ,  in  a  
la rg e  s c a le  m u l t i c e n te r  r e t r o s p e c t iv e  s tu d y ,  M a c o n e s  
e t  a l6 r e p o r t e d  a  s m a lle r ,  b u t  in c r e a s e d  r a te  o f  u te r in e  
r u p tu r e  o f  1 .8%  (2 0 /1 ,0 8 2 )  in  w o m e n  w ith  2  p r io r  
c e s a r e a n s  v e r s u s  0 .9 %  ( 1 1 3 /1 2 ,5 3 5 )  in  w o m e n  w ith  
o n e  p r e v io u s  c e s a r e a n  d e l iv e ry  (a d ju s te d  O R  2 .3 0 , 
9 5 %  C l  1 .3 7 -3 .8 5 ) .  In te r e s t in g ly ,  in  a  s u b s e q u e n t  
c a s e - c o n tr o l l e d  a n a ly s is  f r o m  th e  s a m e  c o h o r t ,  th e s e  
a u th o r s  d id  n o t  c o n f i r m  m u lt ip le  p r io r  c e s a r e a n s  a s  a n  
i n d e p e n d e n t  h is to r ic a l  r isk  f a c to r  fo r  u t e r in e  r u p tu r e  
w ith  tr ia l  o f  l a b o r  ( a d ju s te d  O R  1 .45 , 9 5 %  C l  0 . 6 4 -  
3 .2 7 ) .9 T h u s ,  o u r  f in d in g s  c o n t r a s t  w i th  m o s t  p r io r  
r e p o r t s  a n d  M a c o n e s ’ o b s e r v a t io n  o f  a  sm a ll ,  b u t  
s ta tis t ic a l ly  s ig n if ic a n t  in c r e a s e d  r isk  o f  u t e r in e  r u p 
tu r e  fo r  w o m e n  w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r 
ie s .6 W e  p o w e r e d  o u r  s tu d y  to  d e te c t  a  R R  o f  2 .5 - 3 .0 ,  
so  th a t  i t  r e m a in s  p o s s ib le  th a t  th e  in c r e a s in g  r isk  fo r  
u te r in e  r u p tu r e ,  if  p r e s e n t ,  m a y  b e  c lo s e r  to  a  tw o -fo ld  
d if f e r e n c e  a s  r e p o r t e d  b y  M a c o n e s .  A l te r n a tiv e ly ,

d i f f e re n c e s  in  p o p u la t i o n  c h a r a c te r i s t ic s  a n d  o b s te t r ic  
p r a c t ic e  m a y  a c c o u n t  fo r  th e  d i s c o r d a n t  f in d in g s  
a m o n g  s tu d ie s .  I n  o u r  s tu d y ,  th e  t r ia l -o f - la b o r  r a te  fo r  
w o m e n  w ith  m u lt ip le  p r io r  o p e r a t io n s  w a s  9 .2 % , 
c o m p a r e d  w ith  2 7 .2 %  in  M a c o n e s ’ r e p o r t  a n d  4 9 .0 %  
in  M i l le r ’s s tu d y . C a u g h e y  a n d  c o l le a g u e s  d id  n o t  
r e p o r t  th e i r  t r ia l -o f - la b o r  r a te  fo r  w o m e n  in  th e i r  
1 2 -y e a r  d a ta  a n a ly s is .  A  p o te n t ia l ly  m o r e  s e le c tiv e  
a p p r o a c h  fo r  c h o o s in g  c a n d id a te s  fo r  t r ia l  o f  l a b o r  
o v e r  th e  la s t  fe w  y e a r s  m ig h t  b e  a s s o c ia te d  w ith  a  
r e d u c e d  r isk  fo r  u te r in e  r u p tu r e  p r e s e n t  in  o u r  s tu d y  
p o p u la t io n .

O u r  r e p o r t  p r o v id e s  a  la rg e -s c a le ,  p r o s p e c t iv e  
c o m p a r is o n  o f  m a te r n a l  o u tc o m e s  in  w o m e n  w ith  
m u lt ip le  p r io r  o p e r a t io n s  u n d e r g o in g  tr ia l  o f  l a b o r  
v e r s u s  th o s e  h a v in g  e le c t iv e  r e p e a t  c e s a r e a n .  T h is  
c o m p a r is o n  a d d r e s s e s  th e  c lin ic a lly  r e le v a n t  q u e s t io n  
a s  to  th e  p r e f e r r e d  m o d e  o f  d e l iv e ry  fo r  th is  p o p u l a 
t io n  o f  w o m e n .  O u r  s tu d y  a n d  th e  w o rk  o f  M a c o n e s  
a n d  c o lle a g u e s  d e m o n s t r a t e  th a t  u te r in e  r u p tu r e  is th e  
c o m p l ic a t io n  w ith  th e  g r e a te s t  r isk  a t t r ib u ta b le  to  tr ia l  
o f  la b o r .  O u r  f in d in g  o f  a n  i n c r e a s e d  r isk  fo r  a n  
a d ju s te d  c o m p o s i te  o f  m a te r n a l  m o r b id i ty  w ith  tr ia l  o f  
l a b o r  ( O R  1.41) c o n f ir m s  M a c o n e s ’ o b s e r v a t io n  ( O R  
2 .2 6 ) .6 B o th  s tu d ie s  th u s  r e v e a l  a  r e la t iv e ly  lo w  le v e l  o f  
i n c r e a s e d  risk  th a t  w ill l ik e ly  b e  a c c e p ta b le  to  m a n y  
w o m e n  c o n s id e r in g  V B A C . A l th o u g h  o u r  s tu d y  a lso  
p r o v id e s  p e r in a ta l  o u tc o m e  d a ta  d e m o n s t r a t in g  n o  
a p p a r e n t  in c r e a s e d  r isk  w ith  tr ia l  o f  l a b o r  c o m p a r e d  
w ith  e le c t iv e  r e p e a t  c e s a r e a n  d e l iv e ry  a f te r  m u lt ip le  
p r io r  c e s a r e a n s ,  w e  r e c o g n iz e  th a t  th e  p o p u la t i o n  size  
is in s u f f ic ie n t  to  a d d r e s s  d i f f e r e n c e s  in  th e s e  o u t 
c o m e s .  I t  is, h o w e v e r ,  l ik e ly  th a t  a  la r g e r  s tu d y  
p o p u la t i o n  w o u ld  d e m o n s t r a t e  a  s m a ll  b u t  in c r e a s e d  
r isk  fo r  a d v e r s e  p e r in a ta l  o u tc o m e s  in  w o m e n  u n d e r 
g o in g  tr ia l  o f  l a b o r  a s  w e  h a v e  d e m o n s t r a t e d  in  th e  
c o m b in e d  c o h o r t  o f  w o m e n  w ith  s in g le  a n d  m u lt ip le  
p r io r  o p e r a t io n s .3

W e  h a v e  c o n f i r m e d  th a t  th e  m a jo r i ty  o f  w o m e n  
w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  u n d e r g o in g  
tr ia l  o f  l a b o r  c a n  e x p e c t  to  a c h ie v e  a  su c c e s s fu l  
v a g in a l  b i r th .  O u r  r e p o r t e d  su c c e s s  r a te  o f  6 6 %  is, 
h o w e v e r ,  s ig n if ic a n tly  lo w e r  th a n  fo r  w o m e n  w ith  o n e  
p r io r  c e s a r e a n  d e l iv e ry  (73% ). T h is  d i f f e r e n c e  h a s  
b e e n  c o n s is te n t ly  r e p o r t e d  in  o th e r  s tu d ie s .4,5 T h is  
f in d in g  d o e s  c o n t r a s t  w i th  M a c o n e s ’ o b s e r v a t io n  o f  
s im ila r  su c c e s s  r a te s  (7 5 .5 %  v e r s u s  7 4 .6 % ) b e tw e e n  
s tu d y  g r o u p s .  B o th  o u r  s tu d y  a n d  M a c o n e s ’ a n a ly s is  
r e v e a l  h ig h  ra te s  o f  p r io r  v a g in a l  d e l iv e ry  in  w o m e n  
w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e ry  a t t e m p t in g  tr ia l  
o f  la b o r ,  y e t  th e s e  r a te s  w e re  n o t  h ig h e r  t h a n  in  
w o m e n  w ith  s in g le  p r io r  o p e r a t io n .  I t  is p o s s ib le  th a t  
o u r  f in d in g ,  a n d  th a t  o f  o th e r s ,  o f  lo w e r  V B A C
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su c c e s s  w i th  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  m a y  b e  
e x p la in e d  b y  d i f f e r e n c e s  in  s tu d y  p o p u la t i o n  c h a r a c 
te r is t ic s  th a t  a f fe c t l a b o r  s u c c e s s .10

O u r  s tu d y  d o e s  h a v e  s e v e ra l  l im ita t io n s .  W o m e n  
w ith  m u lt ip le  p r io r  c e s a r e a n  d e l iv e r ie s  w h o  u n d e r g o  
c o u n s e l in g  a n d  th e n  e le c t  a  tr ia l  o f  l a b o r  h a v e  c h a r 
a c te r is t ic s  th a t  a r e  d i f f e r e n t  f ro m  b o th  w o m e n  w ith  a  
s in g le  p r io r  o p e r a t io n  a n d  th o s e  w h o  e le c t  a  r e p e a t  
o p e r a t io n .  W e  a t t e m p te d  to  c o n tr o l  fo r  th e s e  d if f e r 
e n c e s  in  o u r  a n a ly s is ,  b u t  d i f f e r e n t  a p p r o a c h e s  to  
l a b o r  m a n a g e m e n t  in  p a r t i c u la r  a r e  l ik e ly  to  b e  
p r e s e n t  a m o n g  c o m p a r is o n  g r o u p s .  O u r  s tu d y  d o e s  
n o t  p r o v id e  lo n g - te r m  o u tc o m e  d a ta ,  w h ic h  is p a r t i c 
u la r ly  r e le v a n t  fo r  w o m e n  u n d e r g o in g  m u lt ip le  r e p e a t  
o p e r a t io n s  w h o  h a v e  th e  a s s o c ia te d  r isk  fo r  h e m o r 
r h a g e  f r o m  a c c r e ta  a n d  h y s te r e c to m y .  W e  a ls o  r e c o g 
n iz e  th a t  o u r  d a ta  c o l le c t io n  p r o c e s s  d id  n o t  p r o v id e  
in f o r m a t io n  r e g a r d in g  c e r ta in  p o te n t i a l  r isk  fa c to rs  
a s s o c ia te d  w ith  u te r in e  r u p tu r e ,  s u c h  a s  p r io r  u te r in e  
c lo s u r e  t e c h n iq u e .  N o n e th e le s s ,  w e  d id  a t t e m p t  to  
c o n t r o l  fo r  m o s t  r e c o g n iz e d  f a c to r s  a n d ,  in  d o in g  so , 
c o n f i r m e d  a n  a s s o c ia t io n  b e tw e e n  o x y to c in  a u g m e n 
ta t io n  a n d  in d u c t io n  w ith  u t e r in e  r u p tu r e  a s  w e ll  as 
th e  p r o te c t iv e  e f fe c t  o f  p r io r  v a g in a l  d e l iv e r y .311

I n  s u m m a r y ,  it a p p e a r s  th a t  a n y  in c r e a s e d  r isk  fo r  
u te r in e  r u p tu r e  in  w o m e n  w ith  m u lt ip le  p r io r  c e s a r 
e a n  d e liv e r ie s  a t t e m p t in g  V B A C  m u s t  b e  s ta tis t ic a l ly  
sm a ll .  A s  w ith  w o m e n  w h o  h a v e  a  s in g le  p r io r  
c e s a r e a n ,  th is  r isk  m a y  b e  m o d if ie d  b y  c l in ic a l  fa c to rs  
s u c h  a s  th e  n e e d  fo r  i n d u c t io n  a n d  h is to r y  o f  v a g in a l  
d e l iv e ry .  H o w e v e r ,  a  r e q u i r e m e n t  th a t  a  h is to r y  o f  
v a g in a l  d e l iv e ry  b e  p r e s e n t  in  w o m e n  w ith  m u lt ip le  
p r io r  c e s a r e a n  d e l iv e r ie s  to  b e  c o n s id e r e d  c a n d id a te s  
fo r  t r ia l  o f  l a b o r  s e e m s  u n w a r r a n t e d  g iv e n  th e  a p p a r 
e n t  le v e l  o f  r isk  fo r  u te r in e  r u p tu r e  a n d  a d v e r s e  
o u tc o m e s  in  th is  p o p u la t io n .  M o r e o v e r ,  a  c o m p a r is o n  
o f  o u tc o m e s  a f te r  tr ia l  o f  l a b o r  in  w o m e n  w ith  m u l t i 
p le  p r io r  c e s a r e a n  v e r s u s  th o s e  u n d e r g o in g  e le c t iv e  
r e p e a t  o p e r a t io n  in d ic a te s  th a t  b o th  o p t io n s  s h o u ld  
r e m a in  a v a i la b le  fo r  e lig ib le  w o m e n .
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