
ORIGINAL ARTICLE

Effectiveness of Isosorbide Mononitrate in Cervical Ripening 
before Induction of Labor in Full-term Antenatal Patients
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Ab s t r Ac t
Aim: The aim of the present study is to prove the efficacy of isosorbide mononitrate (IMN) as a cervical ripening agent before induction of labor 
in term pregnancies.
Materials and methods: The present study was prospective and comparative, experimental randomized placebo-controlled, double-blind 
study conducted in the Department of Obstetrics and Gynaecology at Acharya Vinoba Bhave Rural Hospital, Sawangi (Meghe), Wardha, over a 
period of two years extending from September 2014 to August 2016.
Results: There was a marked improvement in Bishop’s score in study group as compared to control group. The mean baseline Bishop’s score 
in case group was 2.65 + 1.29 and 2.64 + 1.26 in control group. Bishop’s score after the 1st dose (i.e., 24 hours after admission) in study group 
was 5.95 + 1.56 and 3.43 + 1.35 in control group; p  value is 0.001 which was statistically significant while Bishop’s score after the 2nd dose (i.e., 
24 hours after the second dose and 48 hours after admission) in study group was 7.73 + 2.26 and 4.47 + 1.73 in control group.
Conclusion: Isosorbide mononitrate is effective and safe when used for cervical ripening before induction of labor at term without causing any 
side effect on maternal hemodynamic and hyperstimulation of uterus.
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In t r o d u c t I o n
Induction of labor is the oldest procedure in obstetrics. Reports 
suggest that induction of labor dates back to ancient Greece. 
In modern obstetrics, induction of labor is an intervention 
designed to artificially start the process of cervical effacement, 
uterine contractions, and cervical dilatation, eventually leading 
to the birth of the baby. Induction of labor can be done for 
maternal or foetal indications, or for both. Clinical indications 
are hypertensive disorders, postterm pregnancy, premature 
rupture of membranes, and intrauterine growth retardation of 
the foetus. Over a period of time, incidence of labor induction 
for shortening the duration of labor has continued to rise.1  It 
is believed that induction of labor, especially in women with 
unfavorable cervix, is associated with more failure rate and more 
complications as compared with spontaneous labor. The rationale 
behind this is that the uterus during induction is more likely that 
labor dystocia occurs.

Most of the studied cervical ripening agents commonly used 
for cervical ripening stimulate uterine contractions which may also 
lead to fetal distress and increase in operative intervention. Uterine 
contractions and fetal heart rate (FHR) need to be closely monitored 
once these agents are administered.

A perfect agent for cervical ripening should improve cervical 
score without having any effect on uterine contractions.

Nitric oxide induces cervical ripening by changing structural 
agreement of the cervical collagen and ground substance leading 
to softening of cervix and does not have significant effect on uterine 
contraction, thus the use of nitric oxide donor will obviate the need 
of fetal monitoring and can be safely used for cervical ripening 
before induction of labor.

Isosorbide mononitrate is a nitric oxide donor and documented 
as a cervical ripening agent but still not used commonly. We did this 

study to evaluate the efficacy and safety of isosrbide mononitrate 
in preinduction cervical ripening.

MAt e r I A l s A n d Me t h o d s
The present study was prospective and comparative, experimental 
randomized placebo-controlled, double-blind study conducted 
in the Department of Obstetrics and Gynaecology at Acharya 
Vinoba Bhave Rural Hospital, Sawangi (Meghe), Wardha, over 
a period of two years extending from September 2014 to 
August 2016. The study was approved by the ethical committee 
of Datta Meghe University of Medical Sciences. This was an 
experimental randomized placebo-controlled, double-blind, 
study on 200 pregnant women with full-term pregnancy attending 
antenatal clinic.

Written informed consent was taken from all participants 
prior to the study. Study sampleincludes a total of 200, including 
100 patients in study group and 100 patients in control group.

• Case group: consisted of 100 patients who received IMN
• Control group: consisted of 100 patient who received placebo
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unpaired t test. The software used in the analysis was IBM SPSS 22.0 
and GraphPad Prism 6.0 version and p  < 0.05 is considered as level 
of significance (p  < 0.05)

re s u lts

dI s c u s s I o n
As shown in Table 1 and Figure 1, in the present study, the mean 
age of women was 21.29 ± 7.04 years in case group and 21.71 ± 
7.33 years in control group and the mean gestational age was 
39.3 ± 0.89 weeks (275 days) in case group and 39.49 ± 0.93 weeks 
(277 days) in control group.

In our study, there was no significant effect of IMN on maternal 
heart rate and the maternal blood pressure was noted. This finding 
of our study is in agreement with the study done by Nicoll et al.2 

In our study, the mean Bishop’s score at the time of hospitalization 
was 2.65 ± 1.29 in case group and 2.64 ± 1.26 in control group. As 
shown in Table 2, after 24 hours of admission (i.e., 24 hours after 
the first dose of IMN and placebo), reassessment of Bishop’s score 
was done, in case group it was 5.95 ± 1.59 and in control group it 
was 3.48 ± 1.35; p  value was 0.001 which is statistically significant. 
This result is in agreement with the study done by Elmahdy et al.,3  
Agarwal et al.,4  Rameez et al. 5  and Meena et al.6  Similarly, Bishop’s 
score was reassessed after 48 hours of admission (i.e., 24 hours after 
the 2nd dose of IMN and placebo). In case group it was 7.73 ± 2.26 
while in control group it was 4.47 ± 1.73 as shown in Table 2 and 
Figure 2; p  value was 0.001 which is statistically significant as shown 
in Table 1. Of 100 patients in case group III, women delivered after 
the 1st dose of IMN. This result was in agreement with the study 
done by Alani et al.,7  Bollapragada et al.,8  and Habib et al.9 

In case group, 57 (57%) were primigravida and 43 (43%) were 
multigravida, and in control group, 58% were primigravida and 
42% were multigravida. The mean Bishop’s score at the time of 
hospitalization in 57 primigravida patients in case group was 
1.80 ± 0.74 and 1.81 ± 0.73 in 58 primigravida patients of control 
group which was improved to 5.15 ± 1.22 and 2.62 ± 0.91 in these 
primigravida patients of case and control group, respectively, after 
24 hours of admission. This improvement in mean Bishop’s score 
in primigravida patients at 24 hours is statistically significant as 
p  value was 0.001. Similarly after 48 hours, Bishop’s score improved 
in primigravida patients of case group to 7.35 ± 1.73 and 3.63 ± 
1.11 in primigravida patients of control group. p  value was 0.001 
which is statistically significant. As shown in Table 3 and Fig. 3, the 
mean Bishop’s score at the time of hospitalization in 42 multigravida 
patients of case group was 3.76 ± 0.97 while it was 3.78 ± 0.89 in 
43 multigravida patients of control group. After 24 hours, the mean 
Bishop’s score improved to 7.00 ± 1.34 in these multigravida patients 
of case group and to 4.54 ± 1.04 in multigravida patients of control 
group. The above-mentioned improvement in mean Bishop’s score 
in multigravida patients at 24 hours was statistically significant as 
p  value was 0.001. Similarly after 48 hours, the mean Bishop’s score 
in multigravida patients of case group improved to 8.23 ± 2.76 
and to 5.61 ± 1.76 in multigravida patient of control group. This 
improvement in case group was significant as compared to control 
group as p  value was 0.001 as shown in Table 4 and Figure 4. As 
described above in the present study at 24 hours after the 1st dose 
of IMN, there was a marked improvement in the mean Bishop’s 
score in multigravida patients (from 3.76 + 0.97 to 7.00 + 1.34) as 
compared to primigravida patients of case group (from 1.80 + 0.74 
to 5.15 +1.22). This suggests that multigravida patient can have 

Inclusion Criteria
These include patients who gave consent for the study with 
singleton pregnancy, gestational age equal to or more than 
37 completed weeks, and poor cervical score (<6).

Exclusion Criteria
These include patients who refused to give consent for the study, 
multiple pregnancies, any obstetric cause in which induction 
of labor is contraindicated (malpresentations, placenta previa, 
previous scar on uterus, and any coagulation failure), and patients 
who had other associated medical condition or disease which dose 
not allow the use of IMN and high-risk pregnancies.

The study population was selected who fulfilled the inclusion 
criteria after excluding the exclusion criteria. All patients were kept 
inward till the completion of study. Participants were categorised 
according to gravida status, i.e., primigravida and multigravida; 
these were further divided into predefined subgroup according to 
Bishop’s score.

Randomization
Randomization to IMN and placebo was done in 1:1 ratio by using 
a table of random numbers generated by Microsoft Excel. Tablets 
of IMN and placebo were put into 200 individual sealed numbered 
envelops. After allocation of patient to a particular group, patient 
received either IMN (40 mg) or placebo (folic acid) through sealed 
numbered envelop so that researchers and participants were not 
aware of the allocated treatment until the completion of treatment.

Intervention
All women in both the group were examined during admission by the 
unit in-charge. Their demographic, medical, and detailed obstetric 
history were taken. Physical examination was performed and Bishop’s 
score was measured. Fetal well-being was assessed by antenatal 
ultrasound and nonstress test (NST) at the time of admission. Patients 
received tablets from envelop assigned to them and was instilled 
in the posterior fornix of the vagina under all aseptic precautions.

Patients were reassessed for progress in Bishop’s score after 
24 hours by the unit in-charge. The change in Bishop’s score and other 
parameters were noted as per proforma. All participants received 
second dose after 24 hours except those who went into labor.

After the 2nd dose, patients were reassessed after 24 hours, i.e., 
48 hours after the admission. Patients in whom labor was initiated 
were shifted to labor room and monitored until delivery.

Maternal hemodynamic parameters and side effects along with 
FHR pattern were monitored during the study.

If the labor did not start 48 hours after the first administration 
of the drug, labor induction was performed using oxytocin, 
in physiological dose by titration method started with 5 IU in 
500 Ringer’s solution starting at 4 milli international units/minutes.

Outcome Measures
The primary outcome measure included changes in the Bishop’s 
score.

The duration of induction to active phase of labor, duration of 
induction to delivery interval, maternal complications, newborn’s 
APGAR scores at the 1st and 5th minutes after birth, and cesarean 
section rates were recorded as secondary outcomes.

Statistical Analysis
Statistical analysis was performed by using descriptive and 
inferential statistics with the help of Chi-square test and Student’s 
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Table 3: Bishop’s score in primigravida patients of case and control group 
at admission, after 24 hours and after 48 hours admission

BS in primigravida

Case Control

(n  = 57) (n  = 58)
At admission 1.8 1.81
After 24 hours 5.15 2.62
After 48 hours 7.35 3.63

Fig. 3: Bishop’s score in primigravida patients of case and control group 
at admission, after 24 hours and after 48 hours admission

Table 4: Bishop’s score in multigravida patients of case and control group 
at admission, after 24 hours and after 48 hours admission

BS in multigravida

Case Control

(n  = 43) (n  = 42)
At admission 3.76 3.78
After 24 hours 7 4.54
After 48 hours 8.23 5.61

Fig. 4: Bishop’s score in multigravida patients of case and control group 
at admission, after 24 hours and after 48 hours admission

Table 1: Demography

Parameter

Case Control

(100) (n  = 100)
Mean age 21.29 21.71
Mean gestational age 39.35 39.49
Primigravida 57 58
Multigravida 43 42

Fig. 1: Demography

Table 2: Bishop’s score in case and control group at admission, after 
24 hours and after 48 hours admission

BS

Case Control

(n  = 100) (n  = 100)
At admission 2.65 2.65
After 24 hours 5.95 3.43
After 48 hours 7.73 4.47

Fig. 2: Bishop’s score in case and control group at admission, after 
24 hours and after 48 hours admission

inducible cervical score with single dose of IMN. This difference in 
primigravida and multigravida was not studied in studies done by 
other researchers, suggesting that further research is needed for 
dose calibration of IMN according to parity status.

In the present study, none of the patients had uterine 
hyperstimulation. There was no significant change in the FHR after 
IMN administration was observed. The mean FHR before IMN was 
137 ± 6.2 and after IMN was 138 ± 4.7 (p  = 0.7 not significant). This 
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result is in agreement with the study done by Habib et al.,9  Osman 
et al.,10  and Thaler et al.11 

In our study, the mean duration of induction to the active phase 
of labor in study group with good Bishop’s score of 7.73 ± 2.26 was 
3.36 hours. Whereas in control group with poor Bishop’s score of 
4.47 ± 1.73, the duration was 7.24 hours with p  value of 0.001 which 
was statically significant. Similarly, mean duration of induction to 
delivery time in case group was 8.6 hours while in control group 
it was 13.7 hours. This result agrees with the study done by Habib 
et al.9  and Yazdizadeh et al.12  In the present study, the cesarean 
delivery rates were significantly different in case group (10%) and 
control group (32%) but instrumental delivery rates were not 
significantly different between both the groups. Two patients 
in case group and 3 patient in control group were delivered by 
instrumental delivery and indication being maternal exhaustion. 
This result is in agreement with the study conducted by Calder  
et al.,13  Davis et al.,14  and Vrouenraets FP.15 

In our study, the main side effect found in study group was 
headache experienced by 28% cases. This result is in agreement 
with the study done by Dave et al.4  In their study they found that 
the main side effect was headache which was experienced by 
20% cases. This result is also in agreement with the study done by 
Thomson et al.16  and Ekerhovd et al.17 

Isosorbide mononitrate seems to be a safe and effective agent 
for cervical ripening before induction of labor. It does not have 
significant effect on maternal hemodynamics and does not cause 
uterine hyperstimulation during cervical ripening. It also has no 
effect on FHR.

co n c lu s I o n

• Isosorbide mononitrate improves preinduction cervical ripening 
score when administered vaginally in two doses of 40 mg each 
administered 24 hours apart as compared to placebo.

• It does not have significant effect on maternal haemodynamic.
• At 48-hours assessment, a significant improvement in cervical 

score was observed in both primigravida and multigravida 
patients but at 24 hours a majority of multigravida patients had 
inducible cervical score suggesting that they may require single 
dose.

• By improving the cervical score, its use in cervical ripening before 
induction of labor reduced both duration of induction to the 
active phase of labor and induction to delivery time.

• It does not cause uterine hyperstimulation during cervical 
ripening.

• Isosorbide mononitrate seems to be a safe and effective agent 
for preinduction cervical ripening.

cl I n I c A l sI g n I f I c A n c e
Isosorbide mononitrate can be used as a preinduction cervical 
ripening agent and on out patient department (OPD) basis.
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