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ABSTRACT 

Objective: To review the outcome of prostaglandin induction of labor in term pregnant women with previous one ce-
sarean section compared to those without previous Cesarean section. Design: 18 years retrospective review of hospital 
records and case note review of index cases. Setting: University hospital. Population: Three hundred and twenty two 
women who had their labor induced with prostaglandin E2. One hundred and sixty one women had one previous Ce-
sarean section. Methods: This study was conducted at King Fahad University Hospital, University of Dammam. It is a 
tertiary referral center with approximately 2300 births per year. We searched the hospital's records of deliveries from 
January 1992 to December 2009 and reviewed all indications and outcomes of prostaglandin induction of labor in 
women with one previous Cesarean section. The control group was composed of women who had their labor induced 
with prostaglandin but without previous Cesarean section. Main outcome measures: Labor outcome and uterine rup-
ture Results: Three hundred and twenty two women were included. All received prostaglandin E2 for induction of labor. 
One hundred and sixty one women had one previous Cesarean section (study group) and the rest had no previous Ce-
sarean section (control group). There was no difference in the rate of vaginal delivery between study and control group, 
68.3% and 79.5% (p value 0.3), respectively. The rate of uterine rupture was 30 times higher in study group (2.5% Vs 
0.033%). Conclusion: In women with one previous Cesarean section, induction of labor with prostaglandin leads to 
comparable rate of vaginal delivery similar to those without prior Cesarean section but with relatively high risk of uter-
ine rupture. 
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1. Introduction 

Before the 1970s, deliveries by Cesarean section were 
considered as an indication for cesarean section in sub-
sequent deliveries. In the 1980s the dictum “once a 
Cesarean, always a Cesarean” was revised and attempt 
of vaginal delivery after Cesarean section (VBAC) was 
proposed to reduce the Cesarean section rate. The 
VBAC rate increased from 3% in 1980 to 28.3% in 
1996, but unfortunately this was not associated with 
decrease in Cesarean section rate [1]. 

There has been a dramatic rise in Cesarean section 
rate over the last decades. The Cesarean section rate 
increased from 5.5% in 1970 to 31.8% in 2007, about 
one mother in three now gives birth by cesarean section, 
a record level for the United States [2]. The overall 

Caesarean delivery rate in England for 2006–2007 was 
24.3%; the majority was emergency (14.7%) rather 
than elective (9.5%) Caesarean births. Hence, around 
10% of the obstetric population has experienced prior 
Caesarean delivery [3]. This trend is also occurring in 
almost all developed and many developing countries. 

Recent studies reaffirm earlier World Health Or-
ganization recommendations about optimal cesarean 
section rates. The best outcomes for mothers and ba-
bies appear to occur with cesarean section rates of 5% 
to 10%. Rates above 15% seem to do more harm than 
good [4].  

A national audit, conducted in England and Wales in 
2000-2001, reported that the primary Caesarean section 
rate (rate for women who have not had a previous 
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Caesarean section, regardless of parity) was 16.7%, 
whereas, the repeat Caesarean section rate (rate for 
women who have had at least one previous Caesarean 
delivery) was 67.2%. 

Therefore, to reduce the overall Caesarean delivery 
rate, strategies are required that prevent the primary 
Caesarean delivery, improve uptake of VBAC and im-
prove planned VBAC success. It has been estimated 
that increased uptake of planned VBAC could decrease 
the overall Caesarean delivery rate by around 5%. Re-
cent data suggest that VBAC may not be as safe as 
originally thought. This coupled with the safety of 
elective repeat Cesarean section (ERCS) at 39 weeks 
gestation, reduced hospital recovery time of ERCS 
(one-quarter spent 4 days or more recovering in hospi-
tal in 2006–2007, compared with just under one-third 
in 2005–2006) and current preference for lower parity, 
may encourage women with previous Caesarean birth 
to opt for ERCS rather than VBAC [3]. 

In Saudi Arabia, the current preference is for higher 
parity.The mean family size of household respondents 
from Saudi Arabia was 6.53 members [5]. So, emphasis 
is highly put on avoiding repeated Cesarean deliveries. 
Multiple Cesarean sections has been shown to be asso-
ciated with higher maternal morbidity and mortality. 
The overall morbidity rises continually with each suc-
cessive Cesarean section specifically for major mor-
bidity from the triad of placenta previa, placenta ac-
creta and hysterectomy [6]. Decreasing the primary 
Cesarean section is important as well as increasing the 
uptake of VBAC. The problem arises when the preg-
nant women with prior Cesarean section do not go into 
spontaneous labor and the need for induction arises. It 
has been shown that augmentation of labor in women 
with previous Cesarean section is safe when oxytocin is 
used judiciously [7]. There is less convincing evidence 
for the use of prostaglandin for induction of labor (IOL) 
in these women. 

In this study, induction of labor using prostaglandin 
E2 in patients with previous Cesarean section was re-
viewed and compared to IOL in women with unscarred 
uterus. 

2. Materials and Methods 

All women with one previous lower segment Cesarean 
section who had labor induced with prostaglandin during 
1992 and 2009 were studied. Information was obtained 
from obstetric ward data at King Fahad University Hos-
pital, University of Dammam, Saudi Arabia. We did not 
include patients prior to 1992 as there was difficulty in 
getting files older than 1992. All the files for these pa-
tients were retrieved and data were collected. 

In the period between 1992 and 2009, there were 

42,485 deliveries. There were 161 patients with previous 
lower segment Cesarean section who were induced with 
prostaglandin, study group. The control group was made 
up of 161 matched pregnant women who have unscarred 
uterus and had labor induced with prostaglandin. The 
following variables were recorded for both groups: ma-
ternal age, gravidity, parity, gestational age, reason for 
induction of labour, mode of delivery, neonatal outcome 
and maternal and neonatal complications. The dose and 
frequency of prostaglandin administration was also re-
corded. The primary outcome measure was the incidence 
of repeat Cesarean section. The incidence of uterine scar 
rupture was recorded. Statistical analysis was performed 
using GraphPad software. Student t test, chi squared and 
Fisher’s exact test were used as appropriate. 

3. Results 

During the 18 years reviewed, the total number of babies 
delivered in the hospital weighing 500g or more was 
42,485. The overall Cesarean section rate was 13.2% and 
the induction rate was 11%. The rate of Cesarean section 
increased from 7.2% in 1992 to 23.4% in 2009. Of the 
total number of women admitted to labor room, 161 had 
previous one Cesarean section and labor was induced 
with prostaglandin. These patients (study group) were 
matched with a group who received prostaglandin but did 
not have previous cesarean section (control group). 

There was no statistical difference between the two 
groups when comparing maternal age, gravidity, gesta-
tional age and birth weight. There was significant differ-
ence in the parity. The study group has slightly higher 
mean parity compared to the control, 2.71 and 2.13, re-
spectively. The gravidity ranged from 1-15 and 2-16 in 
the control and study group, respectively. The parity 
ranged from 0-11 and 1-14 in the control and study 
groups, respectively (Table 1). 

The method of induction in both groups was pros-
taglandin E2 vaginal suppository or gel. The number of 
doses ranged from one dose to a total of eight doses. Dif-
ferent dose strengths were used for both groups and this 
includes 1 mg, 1.5 mg and 3 mg. Oxytocin was used in  
 
Table 1. Baseline characteristics of control and study 
groups. 

 
Control group 

(IOL in un-
scarred uterus)

Study group 
(IOL with pre-

vious CS) 
P value 

Age (SD) 29.55 (6.84) 30.18 (6.18) 0.39 

Gravidity 3.66 (2.82) 4.16 (2.60) 0.09 

Parity 2.13 (2.32) 2.71 (2.34) 0.026 

Gestational Age 38.56 (3.85) 38.85 (4.11) 0.52 

Birth Weight 3.02 (0.71) 3.13 (0.76) 0.08 
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labour when contractions were not adequate. The indica-
tions for induction of labor were mainly due to post-term 
pregnancy or decreased fetal movements in both groups. 
Other indications included diabetes, hypertensive disor-
ders, intrauterine fetal death, medical disorders and 
spontaneous rupture of membranes. Table 2 shows the 
various indications for induction of labor for both groups 
as frequency and percentage. 

There was no statistically significant difference in the 
rate of vaginal delivery between the study and control 
groups, 68.3% and 79.5% (p value 0.3), respectively. 
Cesarean section was performed due to fetal distress, 
failure to progress, failed induction, patient’s refusal to 
continue induction and other reasons. The only signifi-
cant difference between control and study group was the 
rate of Cesarean section due to failure to progress (P 
value = 0.0007) (Table 3). 

There was one case of uterine rupture in the control 
group and four cases of uterine rupture in the study group. 
We included only true uterine rupture where the whole 
uterine thickness was torn. In the period 1992-2009, 
there was 3032 cases of prostaglandin induction of labor 
in patients without previous Cesarean section. The rate of 
uterine rupture after prostaglandin induction of labour in 
patients with previous Cesarean section was 75 times 
higher than those without previous Cesarean section, 
2.5% and 0.033%, respectively. Among the uterine rup-
tures there was only one case of cesarean hysterectomy 
after uterine rupture in the control group. There were two 
neonatal deaths after uterine rupture in the study group.  
 
Table 2. Indications for induction of labor in control and 
study groups. 

Indication for IOL 
Study group [n 161 

(%)] 
Control group [n161 

(%)] 
Post term pregnancy 60 (37.3%) 80 (49.7%) 

Decreased fetal move-
ment 

28 (17.4%) 17 (10.6%) 

Diabetes 22 (13.7%) 24 (14.9%) 
SROM 10 (6.2%) 8 (5%) 

PIH & HTN 10 (6.2%) 10 (6.2%) 
IUFD 8 (5%) 9 (5.6%) 
Other 23 (14.3%) 13 (8.1%) 

 
Table 3. Mode of delivery in control and study groups. 

Mode of delivery Control Study P value 
Vaginal delivery 128 110 0.3 

Cesarean section for 
fetal distress 

20 12 0.2 

Cesarean section for 
failure to progress 

5 24 0.0007 

Cesarean section for 
failed induction 

3 10 0.09 

Other 5 5 1 

4. Discussion 

One of the major concerns in our area is the rising rate of 
Cesarean section deliveries. The Cesarean section rate 
increased markedly in our hospital from 8% in 1992 to 
23% in 2009. This higher rate combined with larger fam-
ily size and closer spacing in our community will inevi-
tably lead to large number of women with multiple Ce-
sarean sections. The increased morbidity unique to 
women who undergo multiple cesarean deliveries is well 
documented [8]. 

An effective strategy to decrease the cesarean section 
rate is the promotion of VBAC. Safe induction methods 
that enhance VBAC success rate without increasing 
mortality and morbidity should be evaluated. Pros-
taglandin E2 has been used extensively for labor induc-
tion in term pregnancies. There are many studies looking 
at induction of labour in women with one previous ce-
sarean section, but they collect all methods of induction 
as one group [9,10]. This will affect the results greatly, as 
patients who require prostaglandin are different from 
those who need only artificial rupture of membranes or 
oxytocin. To the best of our knowledge this is the largest 
series of prostaglandin induction of labour in women 
with one previous cesarean section. 

In our study the overall vaginal birth after pros-
taglandin induction of labor in women with one previous 
CS was 68.3% which compared favourably with the re-
ported rate of 74% VBAC rate in women who went into 
spontaneous labour [11].  

There are no recent randomised controlled trails of la-
bour induction in women with previous cesarean section 
[12]. There is one controlled randomised study compar-
ing weekly administration of prostaglandin gel to expec-
tant management in women with prior cesarean delivery 
[13]. However, this is not applicable to majority of pa-
tients who require induction due to various medical and 
obstetric reasons where pregnancy should be terminated 
within 24-48 hours. Observational studies indicate that 
there is an increased risk of uterine rupture and adverse 
fetal outcomes, especially when prostaglandins are used 
[14]. In our study the rate of uterine rupture after pros-
taglandin induction of labour with or without previous 
Cesarean was 2.5% and 0.033%, respectively. This is 
similar to the data shown by other investigators [10-16]. 
The risk of uterine rupture is influenced by many factors 
including birth weight, gestational age, race, country and 
maternal characteristics [17,18].  

The American College of Obstetricians and Gynecolo-
gists discourages the use of prostaglandins for cervical 
ripening and induction of labour [19]. They state that 
oxytocin was not precluded. Furthermore, they state that 
if there were clear and compelling clinical indications for 
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induction of labour, that the potential increased risk of 
uterine rupture should be discussed.On the other hand, the 
Royal College of Obstetricians and Gynecologists en-
courages the use of prostaglandins in preference to oxyto-
cin for induction of labour in general, and although they 
also emphasises the need for careful consideration for the 
indications and the woman’s wishes, they state that in the 
case of trial of labour in women with prior Cesarean de-
livery ‘vaginal prostaglandins appear to be safe’ [20]. 

In a systemic review comparing maternal morbidity 
following a trail of labor versus elective repeat cesarean 
delivery (ERCS), it is found that the higher risk of uter-
ine rupture in women planning VBAC than ERCS is 
counterbalanced by reduction of maternal morbidity, 
uterine rupture/dehiscence and hysterectomy when 
VBAC is successful [14]. Probably other methods of 
induction of labour should be considered in these patients. 
Currently, we are conducting a randomised controlled 
study about induction of labour in women with prior Ce-
sarean delivery using either prostaglandin E2 gel or me-
chanical dilatation of the cervix with Foley’s catheter. 

In a recent population-based registry study, it was 
found that induction of labour by prostaglandins signifi-
cantly increased the odds for uterine rupture compared 
with spontaneous labour in women with previous cesar-
ean section [21]. 

At present, due to the lack of good evidence about the 
safety of prostaglandin induction of labor in women with 
one previous cesarean section, it should be only used 
after detailed counseling of the patient about the in-
creased risk of uterine rupture. Other confounding factors 
for uterine rupture should also be kept in mind and care-
ful selection of patients for induction of labor in women 
with previous section should be done. Other methods of 
labor induction like mechanical dilatation of the cervix 
should be evaluated in controlled randomised studies. 
Larger, ideally prospective, studies with information on 
dose and type of induction agent, duration of labour and 
underlying risk factors are needed. 
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