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Abstract

Background: To compare the efficacy, safety and acceptability of 
intracervical Foley catheter versus vaginal isosorbid mononitrate 
(IMN) for induction of labor in women with previous one caesarean 
section at term.

Methods: A prospective clinical trial including 80 term pregnant 
women who were assigned randomly to receive either intracervical 
Foley catheter or moistened one tablet of IMN 40 mg vaginally was 
carried out. Induction to delivery interval and outcomes of labor, 
adverse effects and acceptability were assessed.

Results: There was shorter induction to delivery interval in the 
catheter group (22.2 ± 4.99 h) when compared to the IMN group 
(26.1 ± 3.98 h) (P < 0.05). There was a significant headache in 
the IMN group (10, 25%) in comparison to the catheter group (3, 
7.5%). There was a significant maternal pyrexia in catheter group 
(12, 30%) when compared to IMN group (5, 12.5%). There was no 
difference between both groups regarding mode of delivery, neona-
tal outcome and method acceptability.

Conclusion: Intracervical Foley catheter is effective, safe and ac-
ceptable for labor induction in women with previous one lower seg-
ment caesarean section at term when compared to vaginal IMN but, 
with more maternal pyrexia.

Keywords: Foley catheter; Isosorbid mononitrate; Labor induc-
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Introduction

It is well documented that the risks of caesarean section for 
women increase with increasing numbers of caesarean de-
liveries. These include potentially life-threatening compli-
cations including hemorrhage, surgical complications and 
placenta accreta [1, 2].

The induction of labor (IOL) is common in the obstet-
ric practice and it is aimed to deliver a healthy baby and to 
maintain the health of the mother. In the absence of a ripe or 
a favorable cervix, a successful vaginal birth is less likely. 
The cervix is considered to be unfavorable if the Bishop’s 
score is less than 6 and if the cervical ripening is indicated 
prior to the artificial rupture of the membranes (AROM) 
and the production of oxytocin, to reduce the incidence of a 
failed induction and a caesarean delivery [3].

An agent that ripens the cervix without stimulating uter-
ine activity would be ideal for induction. Nitric oxide (NO) 
is a free radical with a short half-life for cervical ripening, 
and its main effect is rearrangement of collagen, thereby al-
lowing NO to soften the cervix without causing uterine con-
tractions [4, 5].

In animal studies, compounds like isosorbide mononi-
trate (IMN) and glyceryl trinitrate facilitate the production 
of NO to induce cervical ripening [6, 7].

A study in which women with term pregnancy self-ad-
ministered 40 mg IMN or placebo vaginally at 48 h, 32 h and 
16 h before scheduled hospital admission provides evidence 
on the efficacy of outpatient IMN for pre-induction cervical 
ripening [8].

Mechanical methods are used to dilate the cervix, but 
may also increase prostaglandin and/or oxytocin release by 
causing localized inflammation [9].

IOL with a Foley catheter is as effective as induction 
with intravaginal prostaglandin E2 gel, with fewer maternal 
and neonatal side-effects [10].

The aim of this study was to compare the effectiveness, 
the safety and the acceptability of intracervical Foley cath-
eter versus vaginal IMN tablets on cervical ripening and la-
bor induction in women with a previous one cesarean section 
with an unfavorable cervix at term.
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Materials and Methods
   

This was a single center balanced randomized parallel group 
study carried out at the Department of Obstetrics and Gyne-
cology, Menoufia University Hospital, Egypt between Janu-
ary 2013 and January 2014. The institutional review board 
approved the study protocol and an informed consent was 
obtained from all participants prior to commencing the study.

Power was set at 0.8, alpha level at 0.05 and the confi-
dence interval (CI) at 95%. A total sample size 80 subjects 
was needed for this trial (40 subjects in each group).

Participants

The study was conducted on 80 healthy pregnant women 
with previous one lower segment cesarean section at 37 
weeks and beyond, with a Bishop’s score of ≤ 6, intact mem-
branes, reactive non-stress test, normal umbilical arterial 
Doppler indices, absence of labor and willingness of women 
to participate in the study. The indications for the IOL were 
pregnancy-induced hypertension, oligohydramnios, intra-
uterine growth restrictions and controlled diabetes mellitus.

A detailed history including age, parity and period of 
gestation was noted and details of clinical examination (ma-
ternal vital signs, BMI and vaginal examination to obtain the 
Bishop score) were also recorded. Ultrasonography (Acuson 
128 XP 10, computed sonography system, Mountain View, 
California, USA) was done to confirm gestational age, pre-
sentation, estimated fetal weight, placental localization and 
umbilical arterial Doppler indices. Patients with intrauterine 
foetal death, twins pregnancy, polyhydramnios, placenta 
previa, severe anemia, severe hypertension, uncontrolled di-
abetes, coagulopathy and any contraindication for the labor 
induction were excluded from the study.

Randomization

Enrolled women were randomly assigned to two groups ac-
cording to the method of treatment. Randomization in 1:1 
ratio was carried out using computer-generated simple ran-
dom tables. It was not possible to blind the study participants 
from knowledge of which intervention a participant received 
because methods were clearly different (Fig. 1).

Intervention

Group 1 (catheter group)

There were 40 pregnant women in whom intracervical Foley 
catheter was inserted, inflated and placed on traction. Under 
aseptic conditions, with the patients lying in the lithotomy 
position, the cervix was assessed and Foley catheter No. 14-
16 Fr Ch was inserted into the endocervical canal, beyond 
the internal os and the balloon was inflated with 50-60 mL 

of normal saline. The catheter was strapped to the thigh with 
gentle traction. The catheter was checked for its position and 
the traction at 3 - 6 h intervals. The catheter was either re-
moved at 12 h or expelled spontaneously and it was checked 
whether the Bishop’s score had improved or whether a spon-
taneous rupture of the membranes had occurred.

Group 2 (IMN group)

The other 40 pregnant women received moistened one tablet 
of IMN 40 mg (Monomak, October Pharma, Egypt) inserted 
into the posterior fornix of the vagina once.

Subjects were examined regularly at 3, 6, 9, 12 and 24 h 
after starting the method of induction to evaluate the change 
in Bishop score. Vital signs were monitored every 30 min. 
AROM was performed for all women when their cervical 
dilatation reached 3 - 4 cm and intravenous oxytocin infu-
sion was started if there is no efficient uterine contractions. 
An oxytocin infusion was started at 2 mU/min and increased 
in increments of 1 - 2 mU/min at 15 - 30 min intervals as 
needed to achieve adequate uterine contraction pattern (≥ 
200 MVU). Opiate and epidural analgesia was given on the 
patient’s request and at the discretion of the obstetrician. 
Continuous CTG was done during delivery and the modi-
fied WHO partograph was followed up for the labor manage-
ment.

Outcome measures

Primary outcome measures included changes in Bishop 
score, time from initiation till the onset of labor, the induc-
tion to delivery interval, the mode of delivery and the length 
of the second and third stages of labor.

Maternal adverse effects, acceptability and neonatal out-
come (Apgar score at 5 min, neonatal weight and admission 
to neonatal intensive care unit) were recorded as secondary 
outcomes.

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 ten-
dency of data and diversion around the mean, mean (x) and 
standard deviation (SD).

Qualitative data are expressed in number and percent-
age. 

Analytic statistics

T test was used for comparison of two groups of normally 
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distributed variables. Mann-Whitney test was used for com-
parison of two groups of non-normally distributed variables.

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 displays the maternal characteristics. Outcomes of 

induction and labor dynamics are shown in Table 2 in which 
there was a significant improvement in the Bishop score after 
12 h in both groups. Shorter induction to delivery interval was 
noted in the catheter group (22.2 ± 4.99 h) when compared 
to the IMN group (26.1 ± 3.98 h), with significant number 
of women delivered within 24 h in the catheter group. There 
was a significant number of patients who required oxytocin 
augmentation after AROM in the IMN group (33, 82.5%) in 
comparison to the catheter group (20, 50%). The analgesia, 
mode of delivery and the rate of failed induction were not 
significantly different between the two groups.

Catheter group (n 
= 40)

IMN                   
group (n = 40) t-test P value

Maternal age (years) 28.5 ± 3.48 28.3 ± 3.56 0.254 > 0.05

Parity 2.60 ± 0.67 2.50 ± 0.75 0.495 > 0.05
Gestational age (weeks) 40.0 ± 0.78 39.75 ± 0.84 0.125 > 0.05
BMI 29.7 ± 3.2 30.4 ± 2.9 > 0.05

Table 1. Maternal Characteristics

Figure 1. Flow diagram.

BMI: body mass index.
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Table 3 displays the maternal complications which were 
not significantly different between the two groups regard-
ing major complications. There was a significant headache 
in the IMN group (10, 25%) in comparison to the catheter 
group (3, 7.5%). There was a significant maternal pyrexia in 
catheter group (12, 30%) when compared to IMN group (5, 
12.5%). The neonatal outcome was not significantly differ-
ent between the two groups.

Table 4 shows the maternal acceptability of both meth-
ods which was not statistically significant between the two 

groups.

Discussion
  
IOL is one of the commonest obstetric interventions, occur-
ring in approximately 25% of term pregnancies in developed 
countries [11]. For women with an unfavorable cervix re-
quiring IOL, cervical preparation is usually recommended 
by either prostaglandins or mechanical methods [9].

Table 2. Outcomes of Induction and Labor Dynamics

*t-test.

Catheter group (n 
= 40)

IMN                     
group (n = 40) Chi square P value 

Initial Bishop score 3.90 ± 0.84 4.0 ± 0.72 0.572 > 0.05* 

Bishop score after 12 h 5.95 ± 0.87
P < 0.001

6.00 ± 0.72
P < 0.001

0.280 > 0.05*

Time from initiation to active 
phase (h)

13.35 ± 3.26 13.69 ± 2.33 0.532 > 0.05*

Duration of the active phase 
(h)

8.05 ± 1.59 11.31 ± 2.11 7.80 < 0.001*

Duration of the second stage 
(min)

37.10 ± 13.54 52.90 ± 15.63 4.83 < 0.001*

Duration of the third stage 
(min)

10.90 ± 2.95 13.10 ± 2.53 3.58 < 0.01*

Augmentation
AROM
AROM and oxytocin

20
20

7
33 9.45 < 0.05

Induction to delivery interval 22.2 ± 4.99 26.1 ± 3.98 0.179 > 0.05*

Delivery within 24 h
Delivery between 24 and 36 h

32
8

19
21 9.14 < 0.05

Analgesia
None
Opiate
Epidural

28
5
7

29
4
7 0.13 > 0.05

Failed induction
No
Yes

28
12

29
11 0.061 > 0.05

Mode of delivery
Spontaneous vaginal 

delivery
Operative vaginal delivery
Caesarean section

28

5
7

29

4
7 0.13 > 0.05
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The use of intracervical Foley catheter reduces the risk 
of uterine hypertonicity and rupture in women with previous 
one caesarean section as the intracervical placement of the 
Foley catheter induces the cervical ripening without induc-
ing any uterine contractions [3].

Also, NO donors as IMN inhibit uterine contractions, 
and promote uterine blood flow [12]. Thus, both methods 
appear to be ideal cervical ripening agents in women with 

previous one caesarean section.
In our study, both the use of intracervical Foley catheter 

and vaginal IMN tablets achieved cervical ripening, signifi-
cant improvement of Bishop score after 12 h and successful 
vaginal delivery with shorter induction to delivery interval 
in the catheter group (22.2 ± 4.99 h) when compared to IMN 
group (26.1 ± 3.98 h).

In a study of 70 pregnant women with a previous one 

Table 3. Maternal Adverse Effects and Neonatal Outcome

Table 4. Maternal Acceptability

Catheter group (n = 
40)

IMN                   
group (n = 40) Chi square P value

Uterine rupture 0 0 - -
Hypotension requiring treatment 2 4 0.396 > 0.05

Meconium stained A.F. 1 2 0.556 > 0.05

Abnormal FHR 2 4 0.396 > 0.05

PPH 7 14 3.16 > 0.05

Headache 3 10 4.501 < 0.05

Palpitation 2 5 1.41 > 0.05

Nausea and vomiting 1 3 1.05 > 0.05

Puerperal pyrexia 12 5 4.76 < 0.05

Apgar score at 5 min
4-6
7-8
> 8

12
16
12

20
10
10 3.57 > 0.05

Neonatal weight
2.5 - 3 kg
3.1 - 3.5 kg

20
20

24
16 0.81 > 0.05

Admission to NICU 2 5 1.41 > 0.05

Catheter group 
(n = 40)

IMN group 
(n = 40)

Chi 
square P value

Overall discomfort with induction:
Moderate/high/extreme
None or slight

6
34

8
32 0.346 > 0.05

Overall satisfaction with induction:
Very or somewhat satisfied
Neutral or somewhat not satisfied

36
4

33
7 0.330 > 0.05

Would recommend the induction method to other 
women:

Highly or somewhat agree
Neutral or somewhat disagree

35
5

36
4 0.723 > 0.05

A.F.: amniotic fluid; FHR: fetal heart rate; PPH: postpartum hemorrhage.
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caesarean section with an unfavorable cervix at term, com-
paring transcervical Foley catheter and prostaglandin E2 
(PGE2) gel for the IOL, the Foley catheter and the PGE2 
gel had a comparable effect on the Bishop’s score after 12 h 
and the induction to the delivery interval was slightly shorter 
with the Foley catheter (18.15 h) as compared to 21.06 h 
with the PGE2 gel. There was no case of uterine rupture or 
scar dehiscence [3].

The Cochrane review of mechanical methods of IOL 
[9] including 71 randomized controlled trials suggests that 
mechanical methods have equivalent clinical effectiveness 
to prostaglandins with no overall significant difference in 
caesarean section rates, vaginal delivery within 24 h of in-
duction, or need for oxytocin, and lower rates of hyperstimu-
lation with fetal heart rate abnormalities.

A randomized, double-blind, placebo-controlled trial 
was conducted on 90 primiparous women with Bishop score 
≤ 5, term pregnancy and no sign of labor. The women were 
allocated into two groups to receive either a 40 mg (2 × 20 
mg) IMN tablet vaginally (n = 45) or placebo (n = 45) at 0 
and 12 h, revealing a significant difference between the IMN 
group and the controls with respect to the Bishop score, in-
duction to active phase interval and the length of induction 
[13].

In a study conducted by Eddama et al, the proportion of 
women with an unripe cervix after 24 h of outpatient treat-
ment was significantly lower in the IMN group as compared 
with the placebo group [14].

Two studies were performed to test the effectiveness 
of vaginal IMN in conjunction with dinoprostone [15] and 
misoprostol [16] for IOL at term with reported faster cervical 
ripening and shortening of induction-labor interval.

IOL at term with Foley catheter is associated with a sig-
nificant increase in intracervical pathogenic organisms de-
spite undertaking routine aseptic measures [17]. In our study, 
12 patients in the catheter group suffered pyrexia which may 
be due to prolonged placement of the catheter (about 12 h) 
or lack of administration of prophylactic antibiotics prior to 
insertion of the catheter.

The use of vaginal IMN was reported with a significant 
increase in headache, severe enough to interrupt the study 
[18]. 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 four out of 10 patients required analgesics in our study 
which is comparable to previous studies [13, 19].

In our study, the fetal heart rate abnormalities, caesar-
ean delivery rate, Apgar scores and neonatal outcomes were 
similar in the two groups.

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

Our study is the first to test the use of vaginal IMN for 
IOL in women with previous one caesarean section at term 

in comparison to intracervical Foley catheter with promising 
success rates and fewer adverse effects. Also, both methods 
can be the first choice before prostaglandins when the stor-
age, cost and the complications of prostaglandins are prob-
lematic. Studies with more power need to be conducted to 
evaluate both methods.
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