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ABSTRACT 

Objective: To assess cervical changes, duration of 
oxytocin infusion, mode of delivery and complications 
after cervical ripening using a double balloon device 
in women with a previous caesarean section. Methods: 
Longitudinal study including 80 women with a pre- 
vious caesarean section, no previous vaginal delivery 
and an unfavourable cervix (Bishop score < 4). Two 
groups were established: a double balloon device was 
used with 32 women (exposed) and not with the oth- 
ers (non-exposed) (48). Statistical analysis was per- 
formed by comparing means (Student’s t-test and 
Welch’s test or paired Student’s t-tests), or by com- 
paring proportions (Chi square or Fisher’s tests). 
Results: The mean number of hours of oxytocin infu- 
sion was statistically significantly higher in the non- 
exposed group (14.09 ± 6.05 vs 9.78 ± 3.95; p < 0.001), 
and in the exposed group the Bishop score increased 
after removing the double balloon device (3.22 ± 2.03 
vs 1.16 ± 1.30; p < 0.01). There were no significant 
differences in the mode of delivery, rates of intrapar- 
tum fever or chorioamnionitis. Conclusion: The dou- 
ble balloon device for cervical ripening prior to in- 
duction with oxytocin in women with a previous cae- 
sarean section improves Bishop scores without in- 
creasing the rates of complications and decreasing the 
time for which oxytocin is required.  
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1. INTRODUCTION 

In recent years, there have been upward trends in the 
rates of labour induction and percentages of caesarean 
sections [1]. Accordingly, now and in the future, we are 
likely to more and more often face the need to induce 
labour in women with previous caesarean sections. The 
main problem in such cases is the presence of uterine 

scars, which increase the risk of uterine rupture and, as a 
consequence, an increase in maternal and foetal morbid- 
ity and mortality.  

One of the most important predictive variables for as- 
sessing the likelihood of having a vaginal delivery is the 
Bishop score [2] which evaluates the state of the cervix. 
Unfortunately, some women in whom induction is indi- 
cated have an unfavourable cervix, and in these cases 
pharmacological and mechanical methods are used to 
achieve cervical ripening. It has been shown that the use 
of pharmacological methods (E2 prostanglandin and mi- 
soprostol) in a group of patients with previous caesarean 
section increased the risk of uterine rupture (2.4%), com- 
pared to spontaneous onset of labour (1%), so such me- 
thods are not recommended in these women [3].  

Mechanical methods include the use of transcervical 
balloon devices described for the first time in 1967 [4], 
which work directly by applying pressure and stretching 
the lower uterine segment and cervix, as well as by fa- 
vouring the release of natural prostaglandins. To date 
there are insufficient data to evaluate such mechanical 
methods compared to placebo or prostaglandins. It does 
seem to be clear, however, that the risk of uterine hyper- 
stimulation is lower than with prostaglandins and that 
their use is not associated with a significant increase in 
the risk of uterine rupture compared to spontaneous de- 
livery [5]. Further, cervical stimulation with a mechani- 
cal device seems to be more effective than labour induc- 
tion with oxytocin [6].  

The objective of this study was to assess the effec- 
tiveness and safety of double balloon device for cervical 
ripening in women with a previous caesarean section and 
no previous vaginal deliveries.  

2. MATERIAL AND METHODS 

This is a longitudinal cohort study that included women 
with a history of caesarean section and an unfavourable 
cervix (Bishop score < 4 and cervical dilation < 2 cm) 
who were admitted to Donostia Hospital for the induc- 
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tion of labour between January 2005 and June 2011. The 
exclusion criteria were: non-cephalic presentation, pre- 
mature rupture of membranes, metrorrhagia in the third 
trimester of pregnancy and a history of vaginal delivery.  

Two groups were established: women in whom a dou- 
ble balloon device was used (exposed) and the others 
(non-exposed). The non-exposed group consisted of 
women who were induced with oxytocin, without use of 
a balloon device, as they were admitted to hospital for la- 
bour induction between January 2005 and December 
2008, that is, before a protocol indicating use of balloon 
catheters was introduced. For the exposed group we re- 
cruited all women attending the hospital for induction of 
labour from January 2009, when the policy changed, 
until June 2011.  

The following variables were collected from all the 
women included in the study: their age, date of delivery, 
gestational age, cause of previous caesarean section, 
reason for induction, Bishop score prior to induction, 
duration of oxytocin infusion, mode of delivery and rea- 
son in event that caesarean section is required, as well as 
indicators of complications such as uterine rupture, in- 
trapartum fever and chorioamnionitis. Uterine rupture 
was diagnosed when it was symptomatic and/or required 
surgical intervention. Cases of asymptomatic scar dehis- 
cence were not included, as they do not have clinical 
repercussions and, in addition, in our hospital there is no 
systematic protocol for reviewing previous caesarean 
section scars and recording any changes. Intrapartum 
fever was defined as a body temperature ≥ 37.8˚C during 
labour, and chorioamnionitis was diagnosed as indica- 
tions of infection on histological analysis of the placenta.  

The following additional variables were recorded for 
those in whom double balloon devices were used to 
achieve cervical ripening: Bishop score after removal of 
the double balloon device, duration of catheter placement, 
and inflation volume of the intra- and extrauterine bal- 
loons.  

Before the change in policy (introducing balloon ca- 
theters), the protocol for labour induction was artificial 
rupture of membranes, when possible, followed by oxy- 
tocin infusion. In the cases in which artificial rupture of 
membranes was not possible, oxytocin infusion was ini- 
tiated until it became possible. Oxytocin infusion was 
initiated at 2 mU/ml, doubling the dose every 20 min 
until 210 Montevideo units of uterine activity or 16 mU/ 
min. If this dose was reached and there was insufficient 
uterine activity, we increased the dose by a further 4 mU/ 
min, the maximum being 20 mU/min.  

If after 12 h labour had not progressed to the active 
phase, defined as the cervix being at least 3 cm dilated 
and fully effaced, induction was considered to have fai- 
led, and caesarean section was indicated.  

Cesarean section was also indicated for first and sec- 

ond stage of labor arrest after four hours with a sustained 
uterine contractil pattern [7] and non reassuring foetal 
status. This indication required a scalp pH value of < 
7.20 as a critical value or a fetal heart rate monitoring 
classified in the third category of the National Institute of 
Child Health and Human Development [8].  

In the process of inducing labour involving balloon 
devices, the first step was to explain the protocol to the 
patient. A double balloon device (Cook® cervical ripen- 
ing balloon) (Cook Medical Inc., Bloomington, Indiana) 
was then placed using a speculum. The device was in- 
troduced through the external orifice of the uterus, and 
the intrauterine balloon was then filled with 20 ml of sa- 
line. After checking that it was correctly placed, the ex- 
trauterine balloon was filled with the same volume (20 
ml) of saline. Subsequently, more saline was pumped 
into the intrauterine balloon until the patient reported 
pain, in which case the volume was reduced slightly until 
the pain eased, or until a maximum volume of 80 ml.  

During the time that the patient had the catheter in 
place, foetal well-being was continuously monitored, and 
after its removal the Bishop score was assessed. Oxyto- 
cin induction of labor was carried out within 8 hours 
from balloon removing, following the same protocol as 
for the induction without the use of this mechanical me- 
thod (described above).  

Statistical analysis was carried out using the Statistical 
Package for the Social Sciences (SPSS) (version 15.0 for 
Windows). Continuous variables were described by means 
and standard deviation (SD), while proportions were cal- 
culated for categorical variables. The association be- 
tween the variables was assessed by comparing the 
means using the Student’s t-test and Welch’s test or the 
paired Student’s t-test, and comparing proportions using 
the Chi square or Fisher’s tests. Statistical significance 
was set at p ≤ 0.05.  

3. RESULTS 

A total of 75 women with previous caesarean section 
who were admitted to Donostia Hospital for induction 
between January 2005 and December 2008 were identi- 
fied and their medical records reviewed: 27 women were 
excluded from the study, 16 because of premature rup- 
ture of membranes and 11 because they had a Bishop 
score ≥ 4 and/or a cervical dilation ≥ 2 cm, and 48 women 
were included in this group. Between January 2009 and 
June 2011, 36 women with a history of caesarean section 
were induced under the new protocol, involving the 
placement of a double balloon device for cervical ripen- 
ing prior to the administration of oxytocin: 4 women 
were excluded, 2 because of premature rupture of mem- 
branes and 2 because they had had previous vaginal de- 
liveries, and 32 women were included in this group.  
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Spontaneous expulsion of the balloon was not ob- 
served in any of the participants. Catheters were in place 
for a mean of 11.19 hours, ranging from 5 to 14 hours. 
The mean volume of saline pumped into the intrauterine 
balloon was 55 mL, ranging from 30 mL to 80 mL, while 
the mean volume used for the extrauterine balloon was 
29.7 mL, ranging from 20 mL to 80 mL.  

Demographic and obstetric data of the groups and 
their comparison are detailed in Table 1. We did not find 
any statistically significant difference in any of the vari- 
ables analysed. Further, we found no statistically signifi- 
cant differences as a function of the reason for previous 
caesarean section (Table 2), the indication for induction 
(Table 3), or the Bishop score prior to starting the induc- 
tion protocol between the groups of women who subse- 
quently did and did not have double balloon device pla- 
ced (1.16 ± 1.30 vs 1.06 ± 1.26; p = 0.75).  

The outcomes of the two induction methods are shown 
in Table 4. There was a statistically significant differ- 
ence in the duration of oxytocin infusion used for induc- 
tion between the groups, namely less oxytocin was re- 
quired after use of the balloon device. There was one 
case of symptomatic uterine scar dehiscence time after 
removing the double balloon device; this had an effect on 
the foetal heart rate and, accordingly, the baby was de- 
livered by caesarean section. No significant effect on the 
condition of mother and foetus was detected in any other 
cases.  
 
Table 1. Demographic and obstetric characteristics of the two 
groups of women.  

Method of induction 

Demographic and obstetric 
characteristics 

Balloon + 
Oxytocin 
(n = 32) 

Oxytocin 
(n = 48) 

p value

Maternal age (years)   

<35 19 (59.4) 20 (41.7) 

≥35 

n (%) 

13 (40.6) 28 (58.3) 

0.12 

Gestational age (days)   

≤259 7 (21.9) 7 (14.6) 

260 - 279 16 (50) 20 (41.7) 

≥280 

n (%) 

9 (28.1) 21 (43.8) 

0.34 

Birth weight (g)   

<4000 30 (96.8) 44 (91.7) 

≥4000 

n (%) 

1 (3.2) 4 (8.3) 

0.64 

Sex of baby   

Male 16 (50) 24 (50) 

Female 

n (%) 

16 (50) 24 (50) 

1 

Table 2. Reasons for previous caesarean section in the two 
groups of women.  

Method of induction 

Indications for previous 
caesarean section 

Balloon + 
Oxytocin 
(n = 32) 

Oxytocin 
(n = 48) 

p value

Induction failure n (%) 2 (6.3) 7 (14.6) 

Prolonged labour n (%) 7 (21.9) 9 (18.8) 

Maternal medical 
conditions 

n (%) 7 (21.9) 5 (10.4) 

Cephalopelvic 
disproportion 

n (%) 2 (6.3) 1 (2.1) 

Threat to foetal 
well being 

n (%) 7 (21.9) 18 (37.5) 

Breech presentation n (%) 7 (21.9) 8 (16.7) 

0.96 

 
Table 3. Indication for labour induction in the two groups of 
women.  

Method of induction 

Indications for induction Balloon + 
Oxytocin 
(n = 32) 

Oxytocin 
(n = 48) 

p value

Hypertension during
pregnancy 

n (%) 12 (37.5) 17 (35.4) 

Diabetes n (%) 4 (12.5) 1 (2.1) 

Oligoamnios n (%) 6 (18.8) 12 (25) 

Foetal death n (%) 1 (3.1) 0 (0) 

Intrauterine growth 
restriction 

n (%) 4 (12.5) 1 (2.1) 

Post-term  
pregnancy 

n (%) 3 (9.4) 6 (12.5) 

Threat to foetal 
well-being  

n (%) 1 (3.1) 4 (8.3) 

Cholestasis of  
pregnancy 

n (%) 1 (3.1) 4 (8.3) 

Others n (%) 0 (0) 3 (6.3) 

0.17 

 
In the group of women in whom a double balloon de- 

vice was placed, the mean Bishop score after its removal 
was 3.22 ± 2.03. This was found to be significantly dif- 
ferent with respect to the Bishop score prior to catheter 
placement (p < 0.001), indicating that the placement of a 
double balloon device increased the Bishop score and 
hence improved the situation prior to induction with oxy- 
tocin.  

4. DISCUSSION 

This study shows that the use of a double balloon device 
for cervical ripening in women with previous caesarean  
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Table 4. Comparison of obstetric variables in the two methods 
of induction. 

Method of induction 

Obstetric variables Balloon +  
Oxytocin 
(n = 32) 

Oxytocin 
(n = 48) 

p value

Duration of  
oxytocin infusion 

(hours)a 
mean ± SD 10.33 ± 3.25 14.25 ± 6.12 0.001*

Vaginal delivery n (%) 18 (56.3) 31 (64.6) 

Caesarean section n (%) 14 (43.8) 17 (35.4) 
0.45

Caesarean section 
due to induction 

failure 
n (%) 6 (18.8) 9 (18.8) 1 

Intrapartum fever n (%) 7 (18.8) 15 (31.3) 0.21

Chorioamnionitis n (%) 3 (9.4) 7 (14.6) 0.73

aIn the data for the duration of oxytocin infusion, 6 and 2 women were ex- 
cluded from the groups in which the balloon device was and was not used 
respectively as delivered by caesarean section due to threats to foetal well- 
being. 

 
section increases the Bishop score prior to induction with 
oxytocin, leading in turn to a decrease in the duration of 
administration of the drug, without increasing the rate of 
complications.  

Changes in the Bishop score after the use of simple 
balloon devices have been investigated previously. In 
1996 Sherman et al. [9] assessed its use in a series of 190 
primiparous and multiparous women (41%), excluding 
women with previous caesarean section. The Bishop 
score was initially 1.5 ± 0.1, that is, before the introduc- 
tion of a simple balloon catheter (Foley® catheter) (CR 
Bard, New Jersey) and after its removal had risen to 5.5 
± 0.1.  

There have, however, been few studies investigating 
cervical ripening with a balloon device in women with a 
previous caesarean section. In 1997, Atad et al. [10] pub- 
lished their results using a double balloon device without 
excluding women with previous caesarean section, but 
did not report the results in this subgroup and the sample 
included primiparous and women with previous vaginal 
deliveries. Consistent with our results, the authors re- 
ported an increase in the Bishop score after removal of 
the balloon of on average 4.6 points (p < 0.05). In 2001, 
Khotaba et al. [11] published a study of 37 pregnant 
women with a previous caesarean section who were in- 
duced using a double balloon device. Among the 24 
women who completed a vaginal delivery, the difference 
in the Bishop score before and after placing the balloon 
was significant (p < 0.01), while it was not significant 
with group of 10 women who finally underwent Caesar- 
ean section. On the other hand, this study did not exclude 
women with previous vaginal deliveries, the average 

number of deliveries being 2.7 ± 0.9. 
Uterine rupture is one of the most serious complica- 

tions in women with previous caesarean section. Given 
this, many studies have retrospectively compared results 
using various methods of cervical ripening and labour 
induction, including the use of simple balloon devices. 
The results published to date, however, are not consis- 
tent.  

We highlight the study by Bujold et al. [12] who as- 
sessed the rate of uterine rupture in women with a history 
of previous caesarean section with spontaneous onset of 
labour, oxytocin induction or ripening with a simple bal- 
loon device. No statistically significant differences were 
found in the rate of uterine rupture when comparing the 
use of a simple balloon device and spontaneous onset of 
labour (OR 0.47; CI 95% 0.06 - 3.59). These results are 
in agreement with those published by Ravasia et al. [13] 
who did not find significant differences in the rate of 
uterine rupture between women with spontaneous onset 
of labour and those in whom a simple balloon device was 
used (p = 0.47). In this retrospective study, the effect of 
PGE2 gel was also assessed and results indicated a 
higher rate of uterine rupture among women who under- 
went cervical ripening with PGE2 gel compared to those 
with a spontaneous onset of labour (p = 0.004).  

On the other hand, some authors have indicated a 
higher rate of uterine rupture after using simple balloon 
devices for cervical ripening. Hoffman et al. [14] ob- 
served an increase in the rate of uterine rupture in the 
groups in which simple balloon devices were used (OR 
3.67; CI 95% 1.40 - 9.23) and misoprostol (OR 17.56; CI 
95% 3.15 - 97.9), compared to that with spontaneous 
onset of labour.  

Our study has some limitations that should be consid- 
ered in interpreting the results. The inflation volume 
varied between the women. This variability was due to 
the fact that the inflation was stopped in cases when 
women reported pain. We adopted this policy when in- 
flating the balloons, as pain during mechanical ripening 
may be counterproductive to the process. In addition, it 
has been noted that an increase in volume from 30 to 60 
mL only represents an increase in diameter of 1 cm 
(from 3.9 to 4.9 cm), the balloons being spherical. More- 
over, it seems that an excess of liquid in the balloon 
makes them become cylindrical, decreasing their effec- 
tiveness [9]. Another limitation of our study was in rela- 
tion to the assessment of the mode of delivery. The num- 
ber of women included in each group will have tended to 
reduce the statistical power of the analysis. Other authors 
[15] have been able to demonstrate a higher rate of vagi- 
nal deliveries in women in whom a double balloon de- 
vice was used. These authors, however, excluded from 
their study women with a previous caesarean section.  

Despite the aforementioned limitations, we have dem- 
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onstrated the usefulness double balloon device for the 
induction of labour in women with a previous caesarean 
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not only an increase in the Bishop score after using the 
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using this drug without prior use of a balloon catheter. In 
contrast to other studies published [11,16], we have ob- 
tained these results excluding women with previous va- 
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Our results are undoubtedly preliminary, but do indi- 
cate a new avenue to explore in the search for the ideal 
method for labour induction in women with a previous 
caesarean section and an unfavourable cervix. This group 
of women is not only exposed to a higher rate of mortal- 
ity and morbidity secondary to the presence of a uterine 
scar, but also have a higher risk of labour induction fail- 
ure due to an unfavourable cervix. Clearly, more rando- 
mised clinical trials are required to confirm these results.  
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