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Conclusions Uterine induction after a single caesarean 
section with ocytocic infusion and amniotomy where the 
cervix is favourable does not appear to entail any signifi-
cant added risk in terms of maternal or foetal morbidity. 
Foley catheter induction is a reasonable option if the cervix 
is not ripe.
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rupture · Ocytocic · caesarean section · Prostaglandins

Introduction

In France, the rate of caesarean section is approximately 
21 %. We are currently observing a rise in the rate of first 
caesareans as well as a rise in the rate of repeat caesareans 
[1]. the mean rate of caesarean section varies considerably 
from country to country: from 13 % in northern europe to 
32 % in the United States and 48 % in Brazil [2, 3].

After a first caesarean, a trial of labour is usually pro-
posed [3–5]. For women with a single uterine scar, vagi-
nal delivery enables a significant reduction in maternal 
morbidity, with a lower rate of transfusions, haemostatic 
hysterectomies and infectious complications. In addition, 
there is a better obstetrical prognosis for subsequent preg-
nancies [6]. In fact, caesarean delivery carries a greater 
risk of maternal mortality, and infantile and maternal mor-
bidity as well as complications for subsequent deliveries 
[7–9].

the principal risk of a trial of labour is uterine rupture 
[10], which complicates 1 % of attempted vaginal deliver-
ies in developed countries [11]. Moreover, a caesarean per-
formed during labour is at greater risk of maternal and foe-
tal complications than a repeated elective caesarean [12, 
13].
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Some situations demand induction: rupture of the amni-
otic sac, post-term pregnancy, maternal or foetal disorder. 
Uterine induction after previous caesarean section is an 
acceptable option for the leading learned societies [3–5] 
but data on efficacy and safety are controversial.

the principal objective of this study was to evaluate the 
efficacy and safety of induction, by amniotomy and ocyto-
cic infusion or using Foley catheter, in women with a sin-
gle prior caesarean section. the secondary objective was 
to evaluate factors predictive of caesarean during trial of 
labour on a uterus scarred from a previous caesarean.

Methods

this was an observational cohort study conducted in the 
gynaecology-obstetric hub of Strasbourg, France, which 
consists of a level 2 maternity and a level 3 maternity hospi-
tals. We included all singleton pregnancies in patients with 
a single prior caesarean section, who delivered between 1 
October 2007 and 1 May 2012. Data were collected pro-
spectively in the computerized medical dossier.

After evaluating the criteria for a successful vaginal 
delivery and discussion with the patient [14], it was decided 
whether to perform a repeat caesarean or initiate a trial of 
labour. Where induction was necessary, it was proposed 
to the patient as an alternative to an immediate caesarean 
either by ocytocic infusion plus amniotomy or by inserting 
a Foley catheter, depending on their Bishop score.

When the Bishop score was ≥6, induction was initiated 
by ocytocics in accordance with the following protocol: 
Syntocinon® infusion in an initial dose of 2 mIU per min-
ute for 15 min followed by an incremental step-up every 
30 min, without exceeding 20 mIU per minute; amniotomy 
was performed when contractions were regular and the 
infant had begun to present [15].

When the Bishop score was <6, Foley catheter induc-
tion was proposed unless the following specific contraindi-
cations were present: low-lying placenta, hydramnios and 
suspected chorioamnionitis. the induction protocol was as 
follows: introduction of an 18-gauge Foley past the inter-
nal cervical os after disinfection with an iodine-containing 
solution; filling of the catheter balloon with 30 cc saline; 
clamping of the distal extremity of the probe and tension-
free attachment to the patient’s thigh; withdrawal of the 
catheter after 24 h and re-evaluation of the Bishop score; 
continuing induction by infusion of ocytocics and amni-
otomy if the Bishop score was ≥6, repeat caesarean if not.

Assessment criteria were vaginal delivery (with or with-
out instrumental manoeuvre) or caesarean, occurrence 
of uterine rupture and neonatal morbidity (pH and Apgar 
score at 5 min).

A successful outcome for trial of labour was defined as 
a vaginal delivery with or without instrumental manoeuvre.

Descriptive data were presented as mean and standard 
error for continuous variables and as numbers and per-
centages for categorical variables. comparisons between 
groups were carried out using AnOVA analysis, Student’s 
t tests and χ2 tests. Univariate analysis was performed to 
identify variables which might account for the occurrence 
of a caesarean section. An ascending stepwise multivariate 
logistic regression model was then constructed. Odds ratio 
(Or) and their associated confidence interval were com-
puted for each predictor. A p value <0.05 was considered 
as statistically significant. the statistical software package 
SAS 9.3 (SAS Institute Inc., cary, nc, USA) was used for 
all data analyses.

the study was registered under no. 1656665 with the 
French data privacy organization cnIl (commission 
nationale de l’Informatique et des libertés).

Results

Our study population consisted of 2,075 singleton preg-
nancies in patients with a single prior caesarean section: 
806 patients (38.8 %) had an immediate repeat caesarean, 
1,045 (50.4 %) went into spontaneous labour, 89 (4.3 %) 
were induced by artificial rupture of the membranes and 
ocytocic infusion and 135 (6.5 %) were induced by Foley 
catheter. the characteristics of these patients as well as data 
on the newborn are displayed in table 1. Delivery methods 
are reported in diagram 1 (Fig. 1). Among patients who had 
an immediate repeat caesarean section, 234 were emer-
gency caesareans (93 cases of preeclampsia, 41 pathologi-
cal cardiotocography, 26 intra-uterine growth retardation, 
20 chorioamnionitis, 19 placenta praevia, 11 abruptio pla-
centae, 24 others) and 572 were planned caesareans (382 
maternal request, 68 breech presentation, 67 diabetes mel-
litus and/or foetal macrosomia, 39 maternal disease, 16 
others). 

comparisons between the group of patients who went 
into spontaneous labour and the induction group are 
reported in table 2. With regard to maternal characteristics, 
there was no significant difference between the two groups 
for maternal age, height and previous history of at least one 
vaginal delivery. Patients who went into spontaneous labour 
had a significantly lower weight and BMI although this 
difference did not appear to be clinically relevant. there 
were significantly more caesareans in the induction group: 
42.0 versus 20.8 % (p < 0.0001). On the other hand, there 
was no significant difference for the rate of instrumental 
extractions. Six cases of uterine rupture were observed in 
the group of patients who went into spontaneous labour, 
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whereas there was no case in the induction group. With 
regard to neonatal data, the proportion of infants with mac-
rosomia was comparable and there was no significant dif-
ference with regard to the neonatal condition between the 
two groups (pH and Apgar score at 5 min). 

comparisons between the group of patients induced 
by artificial rupture of the membranes and ocytocic infu-
sion and those induced by Foley catheter are shown in 
table 3. there was no difference between the two groups 
for maternal anthropometric characteristics. In the Foley 

Table 1  Univariate analysis of maternal characteristics and neonatal outcome in the four groups

Data are mean with 95 % standard deviation (SD) in parentheses or number of cases with percentages in parentheses

caesarean delivery 
without labour 
(n = 806)

Spontaneous onset of 
labour (n = 1,045)

Induction of labour with  
oxytocin and amniotomy 
(n = 89)

Induction of labour with 
Foley catheter (n = 135)

p

Age (years) mean (SD) 32.4 (5.17) 31.4 (4.87) 31.9 (5.01) 31.8 (5.56) 0.014

Height (cm) mean (SD) 162.8 (6.87) 164.0 (6.19) 163.4 (6.01) 163.5 (6.35) 0.001

Weight (kg) mean (SD) 68.3 (17.0) 65.1 (13.4) 65.9 (16.6) 69.5 (13.6) <0.0001

BMI (kg/m2) mean (SD) 25.8 (6.16) 24.2 (4.80) 24.7 (5.84) 26.6 (5.20) <0.0001

One prior vaginal delivery at least 151 (19.1 %) 348 (33.7 %) 42 (47.2 %) 32 (23.7 %) <0.0001

Gestational age (weeks, days) 
mean (SD)

38 weeks 3 days 
(2 weeks 6 days)

39 weeks 5 days 
(1 weeks 4 days)

39 weeks 3 days  
(2 weeks 6 days)

39 weeks 5 days  
(1 week 4 days)

<0.0001

Gestational age <37 weeks n (%) 156 (19.4 %) 45 (4.3 %) 9 (10.1 %) 7 (5.2 %) <0.0001

Birth weight (g) mean (SD) 3,109 (771) 3,377 (496) 3,221 (685) 3,349 (558) <0.0001

Birth weight ≥4,000 g, n (%) 84 (10.4 %) 96 (9.2 %) 7 (7.8 %) 15 (11.1 %) 0.69

Apgar score mean (SD) 9.8 (0.880) 9.9 (0.689) 9.9 (0.665) 9.8 (0.872) 0.18

Apgar score <5 n (%) 30 (3.7 %) 25 (1.2 %) 1 (1.1 %) 6 (4.4 %) 0.002

pH mean (SD) 7.27 (0.072) 7.25 (0.079) 7.24 (0.074) 7.24 (0.070) <0.0001

pH <7.00 n (%) 71 (8.8 %) 66 (6.3 %) 2 (2.3 %) 8 (5.9 %) 0.05

Uterine rupture n (%) 2 (0.3 %) 6 (0.6 %) 0 (0 %) 0 (0 %) 0.53

Fig. 1  Flowchart of deliveries 
after a single prior caesarean 
section

2075 Patients with a single prior cesarean section  

Cesarean section Spontaneous onset of labor Induction of labor
n= 806 (38.8%) n= 1045 (50.4%) n= 224 (10.8%)

Vaginal Birth Cesarean Induction  Induction
n= 828 (79.2%) n= 217 (20.8%) with ocytocin with Foley  
(230 instrumental n= 89 (39.7%) n=135 (60.3%)
deliveries: 22%)

Vaginal birth Cesareans Bishop  6  6Bishop 
n= 71 (79.8%) n= 18 (20.2%) after 24h after 24h

(15 instrumental n= 94 (69.6%) n= 41 (30.4%)
deliveries : 16.9%) 

Vaginal birth n=59 (43.7%) CesareanCesarean
(19 instrumental deliveries: 20,2%) n= 35 (25.9%) n= 41 (30.4%)

Vaginal Birth n=59 (43.7%) Cesarean n= 76 (56.3%)
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catheter induction group, significantly fewer patients 
had had a previous vaginal delivery (23.7 versus 47.2 %, 
p = 0.0003); they also showed a significantly lower Bishop 
score (2.1 versus 5.4, p < 0.0001) and smaller degree of 
cervical dilatation (1.0 versus 2.2 cm, p < 0.0001). there 
were significantly more caesareans in the Foley catheter 
induction group: 56.3 versus 20.2 %, p < 0.0001. this dif-
ference persisted even on exclusion of the 41 patients in 
whom insertion of the Foley catheter had not given rise to a 
Bishop score ≥6 after 24 h: 37.2 versus 20.2 %, p = 0.01. 
Indications for caesarean delivery in the spontaneous 
labour group were: 104 cases of prolonged labour (48 %), 
81 cases of pathological cardiotocography (37 %) and 32 
other cases (15 %). Indications for caesarean delivery in 
the Foley group were: 41 unsuccessful inductions of labour 
(54 %), 23 cases of prolonged labour (30 %), 11 cases of 
pathological cardiotocography (15 %) and one other cases 
(1 %). For the ocytocic group: three unsuccessful induc-
tions of labour (17 %), eight cases of prolonged labour 
(44 %), five cases of pathological cardiotocography (28 %) 
and two other cases (11 %). there was no significant dif-
ference with regard to the rate of instrumental extractions. 
there was no case of uterine rupture among the inductions. 
there was no significant difference between the two groups 
with regard to neonatal data. 

On multivariate analysis after exclusion of the repeat 
caesareans, risk factors for caesarean delivery proved to 
be macrosomia (Or 2.04, 95 % cI 1.31–3.18) and Foley 
catheter induction (Or 3.73, 95 % cI 2.47–5.62). Protec-
tive factors were previous vaginal delivery (Or 0.41, 95 % 

cI 0.29–0.57) and cervical dilatation (Or 0.84, 95 % cI 
0.78–0.91). Induction with ocytocic infusion and amniot-
omy did not appear to present more of a risk for caesar-
ean than spontaneous labour. All of these results can be 
found in table 4. the neonatal status (pH and Apgar score 
at 5 min) was not affected by the way in which labour was 
initiated. 

Discussion

this study shows that uterine induction by ocytocic infu-
sion and amniotomy after a single prior caesarean in 
patients with a favourable Bishop score enabled vaginal 
delivery to be accomplished in almost 80 % of cases. Foley 
catheter induction for less favourable Bishop scores ena-
bled vaginal delivery to be attained in 44 % of cases.

comparable results are found in the literature, with a 
vaginal delivery rate of between 73.9 and 77.9 % following 
induction with ocytocics [16, 17], and of between 50.9 and 
55.7 % following induction with Foley catheter [16–18]. 
the vaginal delivery rate following uterine induction with 
prostaglandins after a single prior caesarean appears to be 
almost identical to that for Foley catheter induction [18].

In our study, there was no case of uterine rupture in the 
induction group, regardless of how labour was induced. 
Moreover, there was no difference in the neonatal status, 
regardless of whether labour was induced or spontaneous. 
the small number in the induction group in our study did 
not enable an evaluation of the risk of uterine rupture in the 

Table 2  Univariate analysis 
of maternal characteristics and 
neonatal outcome according to 
labor onset

Data are mean with 95 % 
standard deviation (SD) in 
parentheses or number of cases 
with percentages in parentheses

Spontaneous onset of labour
(n = 1,045)

Induction of labour
(n = 224)

p

Age (years) mean (SD) 31.4 (4.87) 31.8 (5.33) 0.31

Height (cm) mean (SD) 164.0 (6.19) 163.5 (6.20) 0.23

Weight (kg) mean (SD) 65.1 (13.4) 68.1 (14.9) 0.003

BMI (kg/m2) mean (SD) 24.2 (4.80) 25.5 (5.50) 0.0003

One prior vaginal delivery at least 348 (33.7 %) 74 (33.0 %) 0.97

Gestational age (weeks, days) mean 
(SD)

39 weeks 5 days  
(1 week 4 days)

39 weeks 5 days 
(2 weeks 1 day)

0.45

Gestational age <37 weeks n (%) 45 (4.3 %) 16 (7.1 %) 0.07

labour duration (hours) mean (SD) 6.7 (3.12) 6.1 (2.36) 0.01

caesarean section n (%) 217 (20.8 %) 94 (42.0 %) <0.0001

Instrumental delivery n (%) 230 (27.8 %) 34 (26.2 %) 0.70

Birthweight (g) mean (SD) 3,377 (496) 3,299 (614) 0.04

Birthweight ≥ 4,000 g n (%) 96 (9.2 %) 22 (9.8 %) 0.77

Apgar score mean (SD) 9.9 (0.689) 9.8 (0.794) 0.72

Apgar score <5 n (%) 25 (1.2 %) 7 (3.1 %) 0.06

pH mean (SD) 7.25 (0.079) 7.24 (0.071) 0.15

pH <7.00 n (%) 66 (6.3 %) 10 (4.5 %) 0.29

Uterine rupture n (%) 6 (0.6 %) 0 (0 %) 0.26
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event of induced labour, but the fact that we did not observe 
a single case of rupture among the 225 induced patients is 
in itself reassuring. this could be due to our small patient 
cohort size or selection of those undergoing induction 
of labour. In our entire study population, there were six 
cases of uterine rupture, a finding which is comparable to 
published data. the report of the Agency for Healthcare 
research and Quality on deliveries after a single prior cae-
sarean suggests a rate of uterine rupture of 3 per 1,000. 
this report also indicates a rise in this risk when a trial of 

labour is attempted after a single prior caesarean section: 
4.7/1,000 versus 0.3/1,000 [19].

It should be noted that the frequency of uterine rupture 
is highly variable from study to study. this is partly due to 
a problem in defining uterine rupture, which can be clas-
sified into two categories: complete rupture, correspond-
ing to a tear extending across the entire thickness of the 
uterine wall (myometrium and peritoneum with tearing of 
the membranes), and incomplete rupture or detachment 
where only the myometrium tears, while the peritoneum 

Table 3  Univariate analysis 
of maternal characteristics and 
neonatal outcome according to 
modality of induction

Data are mean with 95 % 
standard deviation (SD) in 
parentheses or number of cases 
with percentages in parentheses

Induction of labour with  
oxytocin and amniotomy 
(n = 89)

Induction of labour  
with Foley catheter 
(n = 135)

p

labour induction reason

  Prolonged pregnancy n (%) 15 (16.9 %) 30 (22.2 %) 0.33

 rupture of membranes n (%) 33 (37.1 %) 24 (17.8 %) 0.001

 Maternal condition n (%) 18 (20.2 %) 54 (40 %) 0.002

 Foetal condition n (%) 14 (15.8 %) 23 (17.0 %) 0.80

 Others n (%) 9 (10.0 %) 4 (3.0 %) 0.03

Age (years) mean (SD) 31.9 (5.01) 31.8 (5.56) 0.92

Height (cm) mean (SD) 163.4 (6.01) 163.5 (6.35) 0.90

Weight (kg) mean (SD) 65.9 (16.6) 69.5 (13.6) 0.08

BMI (kg/m2) mean (SD) 24.7 (5.84) 26.6 (5.20) 0.09

One prior vaginal delivery at least 42 (47.2 %) 32 (23.7 %) 0.0003

Gestational age (weeks, days)  
mean (SD)

39 weeks 3 days  
(2 weeks 6 days)

39 weeks 5 days  
(1 week 4 days)

0.04

Gestational age < 37 weeks n (%) 9 (10.1 %) 7 (5.2 %) 0.16

Bishop score mean (SD) 5.4 (0.19) 2.1 (1.75) <0.0001

Dilatation of cervix mean (SD) 2.2 (1.21) 1.0 (0.96) <0.0001

labour duration (h) mean (SD) 5.6 (2.4) 6.5 (2.2) 0.01

caesarean section n (%) 18 (20.2 %) 76 (56.3 %) <0.0001

Instrumental delivery n (%) 15 (21.1 %) 19 (32.2 %) 0.15

Birthweight (g) mean (SD) 3 221 (685) 3 349 (558) 0.13

Birthweight ≥ 4,000 g n (%) 7 (7.8 %) 15 (11.1 %) 0.42

Apgar score mean (SD) 9.9 (0.665) 9.8 (0.872) 0.47

Apgar score <5 n (%) 1 (1.1 %) 6 (4.4 %) 0.16

pH mean (SD) 7.24 (0.074) 7.24 (0.070) 0.91

pH <7.00 n (%) 2 (2.3 %) 8 (5.9 %) 0.19

Uterine rupture n (%) 0 (0 %) 0 (0 %) –

Table 4  Multivariate analysis for prediction of caesarean section

OR odds ratio, 95 % CI 95 % confidence interval, NS non significant

Or 95 % cI p

One prior vaginal delivery at least 0.41 0.29–0.57 <0.0001

Dilatation of cervix 0.84 0.78–0.91 <0.0001

Birthweight ≥4,000 g 2.04 1.31–3.18 0.002

Induction of labour with Foley catheter versus spontaneous onset of labour 3.73 2.47–5.62 <0.0001

Induction of labour with oxytocin and amniotomy versus spontaneous onset of labour 0.96 0.55–1.66 nS
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and membranes remain intact. In the latter case, these tears 
may go unnoticed and are usually without maternal or foe-
tal impact [20]. In addition, since rupture is fortunately a 
rare phenomenon, studies are often faced with a problem 
of statistical power. lastly, analysis of the literature on this 
topic is made difficult because of the heterogeneity of the 
studies: there may be differences in the study populations, 
in the acceptation criteria for vaginal delivery, in induction 
methods and even in the ways in which trial of labour is 
conducted.

For single prior caesarean section, the reported inci-
dence of uterine rupture during spontaneous labour ranges 
between 0.30 and 0.52 %, between 0.74 and 3.01 % for 
induction with ocytocics, between 0.76 and 2.48 % for 
induction using mechanical methods, and between 0.30 
and 3.95 % for induction with prostaglandins [10, 11, 15, 
21–27]. All the results for data in the literature are reported 
in table 5. It may be noted that the risk of uterine rupture 
is never zero, even for elective caesarean section: 0.16–
0.25 % [11–24]. 

In sum, the risk of uterine rupture is probably slightly 
increased during induction with a Foley catheter compared 
to the risk during spontaneous labour, although data in 
the literature are not conclusive. the option of mechani-
cal induction nevertheless seems reasonable. the use of 
prostaglandins is probably associated with a higher risk 
of uterine rupture than mechanical methods such as the 
Foley catheter. It would not seem reasonable to advocate 
their use, especially since they are not any more effective 
in procuring vaginal delivery [17]. A recent review of the 
literature on the induction of patients with healthy uter-
uses incidentally showed that mechanical methods are just 
as effective as prostaglandins while being associated with 
a lower risk of provoking uterine hypertonus [28]. For the 
leading learned societies, induction of labour with ocyto-
cics in women with a single uterine scar is permissible and 
mechanical methods may be an acceptable second choice. 
All recommendations contraindicate the use of prostaglan-
dins, except for those of the royal college of Obstetri-
cians and Gynaecologists which provide for their use in a 
reduced dose [29–34].

the secondary objective of the study was to evaluate 
the factors predictive of a successful outcome of trial of 
labour in the uterus after previous caesarean section. We 
found that the risk factors for caesarean delivery were 
macrosomia and Foley catheter induction, while protective 
factors were previous vaginal delivery and cervical dila-
tation. Induction with ocytocics plus amniotomy did not 
appear to present a greater risk of caesarean than sponta-
neous labour. these results are comparable to previously 
published data [19]. It would seem entirely legitimate to 
inform patients about these risk factors so that they can be 

fully informed about their choices when selecting between 
a repeat caesarean and trial of labour, in particular in the 
event of induction with an unfavourable Bishop score.

In conclusion, uterine induction after a single prior 
caesarean section with ocytocic infusion and amniotomy 
where the cervix is favourable does not appear to entail any 
significant added risk in terms of maternal or foetal mor-
bidity. Foley catheter induction is a reasonable option if the 
cervix is not ripe.
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