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Abstract
Objective: To evaluate the combined use of Foley catheter and vaginal isosorbide mononitrate tablets to induce labour in women 
with one previous cesarean section.

Methods: A prospective study including 200 term pregnant women with one previous caesarean section, in whom 100 women 
(group A) were induced by intracervical Foley catheter and 100 women (group B) were induced by intracervical Foley catheter and 
one moistened tablet of isosorbide mononitrate (IMN) 40 mg vaginally.

Results: There was a significant difference between the two groups regarding the duration of the active phase and the second stage 
of labour with shorter duration in (group B). The induction to delivery interval in (group A) was 22.20 ± 4.96 hours while in (group 
B), it was 20.75 ± 3.17. There was a significant difference in the occurrence of headache in group B (18, 18%) in comparison to group 
A (6, 6%). There was no difference between both groups regarding other maternal complications and neonatal outcome.

Conclusion: The combined use of Foley catheter and vaginal IMN tablets seems safe and effective novel method for induction of 
labour in women with one previous cesarean section.
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Introduction
It is well documented that the risks of cesarean section for women increase with increasing numbers of caesarean deliveries. These 

include placenta accreta; injury to bladder, bowel or ureter; ileus; the need for postoperative ventilation; intensive care unit admission; 
hysterectomy; blood transfusion requiring four or more units and the duration of operative time and hospital stay [1-3].

In an analysis of nationally collected data from Scotland, prostaglandin induction compared with non-prostaglandin induction in 
women with one previous caesarean section was associated with a statistically significant higher uterine rupture risk and a higher risk of 
perinatal death from uterine rupture [4].

A recent Cochrane review about the methods of term labour induction for women with a previous caesarean section [5] did not make 
any recommendations due to shortage of randomized trials.

An agent that ripens the cervix without stimulating uterine activity would be ideal for induction. Nitric oxide (NO) is a free radical with 
a short half-life for cervical ripening, its main effect is rearrangement of collagen, thereby allowing NO to soften the cervix without causing 
uterine contractions [6,7].

Induction of labour with a mechanical method as Foley catheter seems to be effective as induction with intravaginal prostaglandin E2 
gel in women with previous caesarean section at term, with fewer maternal and neonatal side-effects [8].
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The aim of this study was to test the efficacy and safety of combined use of intracervical Foley catheter and vaginal NO donor; isosor-
bide mononitrate (IMN) compared to intracervical Foley catheter alone for induction of labour in women with one previous caesarean 
section at term.

Subjects and Methods

This was a prospective randomized clinical study carried out at the Department of Obstetrics and Gynecology, Menoufia University 
Hospital between June 2013 and May 2015.

The ethical review board of Menoufia faculty of Medicine approved the study protocol and an informed written consent was obtained 
from all participants prior to commencing the study.

Based on the rate of failure of induction of labour with unfavourable cervix at term of 15% from the literature, power was set at 0.8, 
alpha level at 0.05, and the confidence interval (CI) at 95%. A total sample size 150 subjects was needed for this trial (75 subjects in each 
group). We enrolled 100 subjects in each group to compensate for possible drop out of cases.

The study was conducted on 200 healthy pregnant women with previous one lower segment caesarean section at 37 weeks and be-
yond with intact membranes, reactive non-stress test and normal umbilical arterial Doppler indices.

A detailed history including age, parity, and period of gestation were noted and details of clinical examination were also recorded. 
Ultrasonography (Acuson 128 XP 10, computed sonography system, Mountain View, California, USA) was done to confirm gestational age, 
presentation, estimated fetal weight, placental localization and umbilical arterial Doppler indices.

Patients with labour dystocia as an indication of the previous caesarean section, intrauterine foetal death, multiple pregnancy, fetal mac-
rosomia, polyhydramnios, placenta previa, severe anemia, severe hypertension, uncontrolled diabetes mellitus, coagulopathy and any 
contraindication for the vaginal delivery were excluded from the study. Patients accepting to participate the study were randomly divided 
into two groups:

Group A: 100 pregnant women with one previous caesarean section, not in labour and willingness of women to participate in the study. 
Intracervical Foley catheter was inserted, inflated, and placed on traction, under aseptic conditions, with the patients lying in the lithot-
omy position, the cervix was assessed and Foley catheter No.16 Fr Ch. was inserted into the endocervical canal, beyond the internal os 
and the balloon was inflated with 50ml of normal saline. The catheter was strapped to the thigh. The catheter was checked for its position 
and the traction at 3-6 hours intervals. The catheter was either removed at 24 hours (and considered failure if no active labour) or it was 
expelled spontaneously and the woman was checked for cervical dilatation and/or occurrence spontaneous rupture of the membranes.

Group B: 100 pregnant women with one previous caesarean section, not in labour and willingness of women to participate in the study.

Intracervical Foley catheter was inserted, inflated, and placed on traction, as prescribed above in group A and one moistened tablet of 
isosorbide mononitrate 40 mg (Monomak, October pharma, Egypt) was inserted vaginally once.

The catheter was checked for its position and the traction at 3 - 6 hours intervals. The catheter was either removed at 24 hours (and 
considered failure if no active labour) or it was expelled spontaneously and the woman was checked for cervical dilatation and/or occur-
rence spontaneous rupture of the membranes.

The indications for the induction of labour were pregnancy induced hypertension and controlled diabetes mellitus, small for gesta-
tional age, cholestasis of pregnancy, decreased fetal movements and postdates.

Labour was diagnosed when cervical dilatation was 3 - 4 cm with regular uterine contractions of 3-4 contractions per 10 minutes.

Subjects were examined every 3 hours then regularly after admission to evaluate the degree of cervical dilatation and progress of 
labour. Vital signs were monitored every 30 minutes. Artificial rupture of membranes (AROM) was performed for all women when their 
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cervical dilatation reached 5 cm and intravenous oxytocin infusion was started if there is no efficient uterine contractions. An oxytocin 
infusion was started at 1.2 mU/min and increased in increments of 1-2 mU/min at 15-30 minutes intervals as needed to achieve adequate 
uterine contraction pattern (≥ 200 MVU) and not exceeding 4.8 mU/min as a maximum dose. Opiate analgesia was given on the patient’s 
request and at the discretion of the obstetrician. Continuous CTG was used during delivery and the modified WHO partogram was fol-
lowed up for the labour management.

Outcomes

Successful vaginal delivery, the induction to delivery interval and the length of the second and third stages of labour were the primary 
outcome measures. Maternal complications (major as uterine rupture, postpartum hemorrhage requiring blood transfusion and venous 
thromboembolism, or minor as maternal pyrexia, hypotension, nausea, vomiting and headache) and fetal outcome (abnormal fetal heart 
rate tracing, meconium stained amniotic fluid, Apgar score at 5 minutes, neonatal weight and admission to neonatal intensive care unit) 
were recorded as secondary outcome measures.

Statistical Analysis

Data entry and analysis was carried out using SPSS version 16 (2006, SPSS Inc., Chicago, IL, USA).

Descriptive statistics

Quantitative data are expressed to measure the central tendency of data and diversion around the mean, mean (x) and standard devia-
tion (SD). Qualitative data expressed in number and percentage. 

Analytic statistics

T test was used for comparison of two groups of normally distributed variables. Mann Whitney test was used for comparison of two 
groups of non normally distributed variables.
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All these tests were used as tests of significance at:

•  P value > 0.05 was considered statistically non significant.
•  P value ≤ 0.05 was considered statistically significant.
•  P value ≤ 0.001 was considered statistically highly significant.

Results

Table 1 reveals maternal characteristics of both groups, there was no significant difference between the group A and group B regarding 
the age, parity, gestational age and body mass index.

Group A (n=100) Group B (n=100) t-test P-value
Maternal Age (years) 28.50 ± 3.45 28.49 ± 3.72 0.03 > 0.05
Parity 2.60 ± 0.66 2.57 ± 0.71 0.307 > 0.05
Gestational age (weeks) Range 39 - 41 

Mean ± SD  
40.78 ± 0.77

Range 37 - 41  
Mean ± SD  

39.84 ± 1.00

1.261 > 0.05

Body mass index Range 19 - 23  
Mean ± SD  

21.02 ± 1.45

Range 18 - 25  
Mean ± SD  

21.28 ± 1.77

1.134 > 0.05

Table 1: Maternal Characteristics.

Table 2 displays the labour dynamics, there was no significant difference between group A and group B regarding the use of artificial 
rupture of membranes (AROM), oxytocin administration, mode of delivery, use of analgesia and the duration of the third stage of labour. 
There was a significant difference between group A and group B regarding the induction to delivery interval, the duration of the active 
phase and the second stage of labour with shorter duration in group B. The induction to delivery interval was significantly different, in 
group A, it was 22.20 ± 4.96 hours, while in group B it was 20.75 ± 3.17 hours.

Group A (n=100) Group B (n = 100) Chi-square test P-value
Augmentation 
1-AROM 
2-AROM and Oxytocin

 
71 
29

 
79 
21

 
1.707

 
> 0.05

Mode of delivery 
1-Successful VBAC 
2-Caesarean section -Non reassuring 
FHR tracing. - Failure to progress

 
64 
36 

24 12

 
72 
28 

18 10

1.47 > 0.05

Induction to delivery interval (hours) 22.20 ± 4.96 20.75±3.17 2.18* < 0.05
Duration of the active phase (hours) 8.05 ± 1.58 7.46±1.18 2.98* < 0.05
Duration of the second stage (minutes) 37.10 ± 13.44 33.33±10.29 2.23* < 0.05
Duration of the third stage (minutes) 11.36 ± 3.79 10.90±2.92 0.96* > 0.05
Use of analgesia 29 21 1.707 > 0.05

*t-test 
AROM: Artificial Rupture of Membranes 

VBAC: Vaginal Birth after Caesarean Section 
FHR: Fetal Heart Rate

Table 2: Labour dynamics.
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Table 3 reveals the mode of delivery in relation to prior vaginal delivery, in group A, 16 women (34.8%) with no prior vaginal delivery 
and 48 women (88.8%) with prior vaginal delivery achieved successful VBAC while in group B, 20 women (46.5%) with no prior vaginal 
delivery and 52 women (91.2%) with prior vaginal delivery achieved successful VBAC.

Group A  
(n = 100)

Group B  
(n = 100)

Chi-square 
test

P-value

Successful VBAC -No prior vaginal delivery -Prior 
vaginal delivery

16 48 20 52 0.244 > 0.05

Caesarean section -No prior vaginal delivery -Prior 
vaginal delivery

30 6 23 5 0.41 > 0.05

Table 3: Mode of delivery in relation to prior vaginal delivery.

Table 4 displays the maternal complications in both groups, no cases with rupture uterus or venous thromboembolism were encoun-
tered in both groups. Also there was no significant difference between both groups regarding postpartum hemorrhage, puerperal pyrexia, 
hypotension, palpitation, nausea and vomiting. There was a significant difference between the two groups regarding headache with more 
women suffering from headache in group B.

Group A 
(n = 100)

Group B 
(n = 100)

Chi-square test P-value

PPH* 6 4 0.42 > 0.05
Puerperal pyrexia 13 7 2.00 > 0.05
Headache 6 18 6.81 < 0.05

Palpitation 6 3 1.05 > 0.05
Nausea & vomiting 3 8 2.41 > 0.05

Hypotension 5 9 1.229 > 0.05
Uterine rupture 0 0 - -
Venous Thromboembolism 0 0 - -

*PPH= Postpartum hemorrhage

Table 4: Maternal complications.

Table 5 reveals the fetal-neonatal outcome, there was no significant difference between group A and group B regarding abnormal fetal 
heart rate tracing, meconium stained amniotic fluid, APGAR score at 5 minutes, neonatal weight and admission to neonatal intensive care 
unit.

Group A (n = 100) Group B (n = 100) Chi-square test P-value
Abnormal fetal heart rate tracing 6 4 0.42 > 0.05
Meconium stained amniotic fluid 10 8 0.244 > 0.05
APGAR score at 5 minutes 7.40 ± 1.63 7.37 ± 1.72 1.24* > 0.05
Neonatal weight (Kg) 3.06 ± 0.29 3.03 ± 0.25 0.77* > 0.05
Admission to neonatal intensive care unit 5 9 1.23 > 0.05

Table 5: Fetal-neonatal outcome.

*t-test
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Discussion

There are particular concerns about induction of labour in women with a previous caesarean section, with previous studies highlight-
ing the risk of uterine rupture, a catastrophic event for both mother and infant [9].

The policy of vaginal birth after caesarean (VBAC) is a contribution towards bringing down the caesarean section rate and reducing 
the maternal morbidity and mortality in subsequent deliveries [8].

In our study, the rate of successful vaginal birth after caesarean (VBAC) was 64% in group A and 72% in group B. These results are in 
accordance with previous studies in which the rates of caesarean section in women undergoing planned VBAC were 33%, 26% and 19% 
for induced, augmented and spontaneous labour groups, respectively [10,11]. The success rates of 72 – 76% concurs with pooled rates 
derived by systematic reviews and meta-analysis [12,13].

In our study, 16 women (34.8%) with no prior vaginal delivery and 48 women (88.8%) with prior vaginal delivery in group A achieved 
successful VBAC while in group B, 20 women (46.5%) with no prior vaginal delivery and 52 women (91.2%) with prior vaginal delivery 
achieved successful VBAC. 

In McNally’s series, only 36% of women with an unfavorable cervix and no previous vaginal delivery were delivered vaginally, while 
in women with a previous vaginal delivery, the rate of a repeat caesarean section was only 4% with 96% of women delivered vaginally 
[14]. In another series by Kayani, in which the majority of women were induced with prostaglandins, the vaginal delivery rate was 44% 
in women with no previous vaginal delivery and 83% in women who had delivered vaginally [15].

Most of our patients were non-obese (with body mass index between 18 - 25). It is well known that maternal obesity is associated with 
dysfunctional labour [16], decreased chance of successful VBAC [17] and increased maternal and fetal adverse outcome when attempting 
VBAC [18].

The overall risk for symptomatic uterine rupture at term is 74/10,000 in planned VBAC [10]. In our study, there were no cases with 
symptomatic uterine rupture.

Ravasia., et al. conducted a study including a total of 2119 trials of labour, of which 575 (27%) were induced, to compare the rates of 
uterine rupture during induced trials of labor after previous caesarean delivery with the rates during a spontaneous trial of labor which 
showed that the Foley catheter induction was associated with the lowest rupture rate in the induced trial of labor (TOL) group and that it 
was comparable to the results in the spontaneous TOL group. The relative risk of uterine rupture with prostaglandin E2 use was six times 
higher than spontaneous trial of labor [19].

The main advantages of the cervical ripening with the Foley catheter over the prostaglandin E2 gel are the low costs, reversibility and 
a lower risk of serious side effects like uterine hyperstimulation and rupture, as well as it induces a significant ripening and dilatation of 
the cervix and it produces a shorter induction to the delivery interval [8].

Many clinical trials were conducted to evaluate the role of vaginal IMN either alone [20,21] or in combination with prostaglandins 
[22,23] for cervical ripening and labour induction with proved efficacy.

The use of vaginal IMN was reported with a significant increase in headache, severe enough to interrupt the study [24]. This may be 
due to repeated dosage in this trial (two to three doses); in our study, we use only one IMN tablet once, and 10 out of 18 patients required 
analgesics in our study which is comparable to previous studies [21,25].

Based on the results obtained from a previous study in our hospital [26] comparing the use of intracervical Foley catheter versus IMN 
tablets, we decided to use both agents for induction of labour in order to decrease the induction to delivery interval and to decrease the 
side effects of prolonged catheter placement namely pyrexia, and headache caused by repeated doses of IMN.
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In our study, the caesarean delivery rate, maternal complications and fetal-neonatal outcome were comparable in the two groups.

Inability to include women with past history of labour dystocia and non-use of epidural analgesia were the main limitations of our study.

In conclusion, the combined use of intracervical Foley catheter and vaginal IMN tablets seems safe and effective novel method and su-
perior to intracervical Foley catheter alone for induction of labour in women with one previous caesarean section at term. Future research 
should address maternal acceptability, cost-effectiveness of labour induction and the length of convalescence after delivery in women 
delivered vaginally compared to those undergoing repeat elective caesarean section.
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