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Role of Isosorbide Mononitrate as an Agent for Cervical
Ripening in Second-trimester Abortions
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A b s t r ac t
Objective: To compare the effectiveness and safety of isosorbide mononitrate (IMN), misoprostol (MP), and mechanical dilatation (MD) for
cervical ripening in second-trimester abortions.
Methodology: The present study was conducted in the Department of Obstetrics and Gynaecology, MGM Medical College, Indore,
Madhya Pradesh, from September 2014 to August 2015. One-hundred and fifty women who had a valid indication for termination were included
after informed consent and randomized into three groups of 50 each. Women with hypotension BP 8 mm were excluded.
Results: In the study, indications for termination were fetal conditions (14.6%), maternal conditions (19.3%), contraceptive failure (39.3%), IUFD
(16.6%), and others (10%). The mean ± SD of Bishop score before and after IMN were 1.18 ± 1.43 and 4.54 ± 1.70, whereas for MP, 1.2 ± 1.525
and 4.76 ± 1.80, and for MD, 1.3 ± 1.46 and 4.36 ± 1.56, respectively (p = 0.000 significant). The mean ± SD of induction ripening interval of
10.9 ± 3.23, 9.76 ± 3.17, and 12.92 ± 2.65 for IMN, MP, and MD (p = 0.000) shows that it was least for MP followed by IMN and MD. Comparison
of induction–abortion interval showed mean ± SD of 28.32 ± 9.84, 29.00 ± 7.22, and 38.76 ± 9.87 for IMN, MP, and MD, respectively (p = 0.000).
All cases of IMN and MP aborted vaginally; in MD group, 4% had a hysterotomy. Side effects were minimal in IMN group with only headache
which was tolerable.
Conclusion: IMN when compared with MP and MD proved to be a good cervical ripening agent for second-trimester abortions. It is safe, effective,
and has minimum side effects. More studies are required for establishment of IMN as a ripening agent.
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Introduction

1,2

Abortion is the ending of pregnancy by removing a fetus or embryo
from the womb before it can survive on its own. Induction of
abortion is one of the commonly practiced interventions in modern
obstetrics; for induction, cervical ripening is very important, and
to prevent complications, the cervix may be slowly opened after
ripening (softening) with a cervical ripening agent.
Induction of cervical ripening and labor remains one of the
therapeutic challenges in the field of obstetrics. When the fetus
has to be delivered preterm due to maternal or fetal complications,
the cervix is usually very rigid and unripe; it is therefore of vital
importance to coordinate the onset of labor with adequate cervical
ripening.1
Various methods have been tried to shorten the induction–
abortion interval and therefore lessen the cumulative amount of
prostaglandins needed which are the commonest agents used
for both cervical ripening and abortion. Mifepristone is effective,
but it is not cost-effective and prolongs the induction–abortion
interval. An alternative is to insert an intracervical laminaria
tent 12 hours before induction.2,3 However, this is less effective
than mifepristone. Other agents which are now commonly used
are misoprostol, mechanical dilatation, and nitric oxide donor
isosorbide mononitrate (IMN). The insertion of a Foley catheter into
the cervical canal is one of the more commonly used mechanical
methods. The technique is more cost-effective compared with other
mechanical methods.4,5
Nitric oxide is a free radical with a very short half-life. The nitricoxide-generating system has been shown to exist in the human
female genital tract, and there is an upregulation of the system

with advanced gestation.6 The nitric oxide donors have been tested
in various clinical applications, including cervical ripening, during
first-trimester pregnancy and third-trimester pregnancy.7,8 There
are only a few studies on its use in the second trimester.9 Previous
studies used a lesser total dose and combinations with misoprostol,
and did not show any additional benefit.10 IMN if repeated as the
second dose used in higher dose or dinitrate gel preparation will
have better results without side effects which are common with
prostaglandins.11 A study done for the use of IMN for cervical
ripening in term pregnancies also had good results.12
Given the effectiveness of nitric oxide donor IMN in causing
cervical ripening, a prospective randomized and double-blinded
clinical trial was therefore conducted to investigate its efficacy in
improving cervical ripening and induction–abortion interval in
second-trimester abortions.
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Isosorbide Mononitrate for Cervical Ripening in Second-trimester Abortions

M at e r ia l s

and

Methods

The present study was conducted in the Department of Obstetrics
and Gynaecology, MGM Medical College, and MY Hospital, Indore,
Madhya Pradesh, from September 2014 to August 2015.

Study Design
One-hundred and fifty women who had a valid indication for
termination were included in the study after informed consent and
randomized into three groups of 50 each:
•
•
•

Group I (IMN): In this group, patients were given 40 mg IMN
vaginally, and dose was repeated after 6 hours only two doses
were given.
Group II (MP): 400 µg of misoprostol was placed in the posterior
vaginal fornix, and repeated after 4 hours two doses were given
for ripening of the cervix.
Group III (MD): In this group, intracervical Foley catheter was
placed extra-amitotically filled with 30 cc normal saline and
traction given this helps in the release of prostaglandins and
cervical ripening. Cervix was assessed after 12 hours or till Foleys
came out whichever earlier.

Inclusion Criteria
•
•
•

Intrauterine pregnancy of the second trimester.
Patients who are capable of giving the consent and sign the form.
Abortion is being made in compliance with the Abortion Act
1971.

Exclusion Criteria
•
•
•
•

Hypotension BP <100/60
H/o headache, alcohol abuse
Allergy or hypersensitivity to nitrates
Previous uterine scar

Methodology
After proper counseling and consent, patients were allotted in the
three groups and given the respective drugs. The double-blinded
technique was applied to decrease observer bias and patient
bias. General examination was done, maternal blood pressure
and pulse rate assessed at regular intervals, complete obstetric
examination and preliminary laboratory investigations were done,
and subsequent monitoring was done of progression to cervical
ripening and abortion.
During this procedure, vital signs, symptoms, and adverse effects
were recorded at baseline and then at regular intervals until finishing
therapy. Time and dose of tablet given and Foleys inserted were
noted, and induction—ripening interval was recorded. Once cervical
ripening occurred, all women were given misoprostol for abortion.

Statistical Analysis
Data were analyzed by using the ANOVA test to compare between
the three groups. p <0.05 was considered significant. Mean and
standard deviation of Bishop score before and after were analyzed
by Wilcoxon signed rank test.

R e s u lts
In the study, main observations are as follows:
Indications for termination were fetal conditions (14.6%),
maternal conditions (19.3%), contraceptive failure (39.3%), IUFD
(16.6%), and others (10%).
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The mean ± SD of Bishop score before and after IMN, MP, and
MD are 1.18 ± 1.43 and 4.54 ± 1.70, 1.2 ± 1.525 and 4.76 ± 1.80,
and 1.3 ± 1.46 and 4.36 ± 1.56, respectively (p = 0.000 significant).
The mean ± SD of induction ripening interval for IMN, MP,
and MD are 10.9 ± 3.23, 9.76 ± 3.17, and 12.92 ± 2.65, respectively
(p = 0.000), which shows that it was least for MP followed by IMN
and MD.
Comparison of induction–abortion interval showed mean ± SD
for IMN (28.32 ± 9.84), MP (29.00 ± 7.22), and MD (38.76 ± 9.87),
respectively (p = 0.000).
All cases of IMN and MP aborted vaginally; in the MD group,
4% had a hysterotomy.
Side effects were minimal in the IMN group with only tolerable
headache.

Discussion
In the present study, IMN was comparatively studied with MP
and MD for cervical ripening in second-trimester abortions. Onehundred and fifty cases were enrolled in this study and divided
into three groups, IMN, MP, and MD containing 50 each. The
primary outcomes measured were changes in the Bishop score and
induction–abortion interval.
If we look at the demographic profile of the women included in
the study, the mean age was 23.6 years, 35.3% were primigravidas,
and 64.6% multigravidas, and the majority had a gestational
age between 12 and 15 weeks (92/150). The majority of women
belonged to the lower class and were illiterate or educated up to
the primary. Baseline demographic characteristics were similar in
all groups (Table 1).
As per MTP Act and Law in certain conditions, only termination
of pregnancy up to 20 weeks is possible with the consent of two
registered medical practitioners/consultants. In our study, indications
for abortions were for fetal conditions (congenital anomalies) (14.6%),
maternal conditions (preeclampsia, eclampsia, diabetes, cardiac)
(19.3%), contraceptive failure (39.3%), IUFD (16.6%), and others (10%)
Table 1: Demographic variables
Variable
Age
Gestational age (week)
12–15
16–18
19–20
Total
Parity primi
Multi
Total
Socioeconomic status
Upper middle class
Lower middle class
Upper lower class
Lower class
Total
Education
High school
Middle school
Primary education/literate
Illiterate
Total

Frequency

92
45
13
150
53 (35.33%)
97 (64.66%)
150 (100%)
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10
20
40
80
150
10
30
50
60
150

Mean ± SD
23.61 ± 3.47

Isosorbide Mononitrate for Cervical Ripening in Second-trimester Abortions
(Table 2). It is seen that in these conditions in the second trimester, the
cervix is rigid and in some prostaglandins may be contraindicated in
certain medical conditions, so other methods for cervical ripening,
like MD and IMN, will then be beneficial.
Significant changes in the Bishop score were found in the three
groups—it was due to the particular regime which was followed for
cervical ripening. The mean ± SD of Bishop score before and after
IMN was 1.18 ± 1.43 and 4.54 ± 1.70, for MP was 1.2 ± 1.525 and
4.76 ± 1.80, and for MD was 1.3 ± 1.46 and 4.36 ± 1.56 (p = 0.000)
which is significant. The maximum change in the Bishop score was
achieved by MP followed by IMN and then by MD. Rameez et al.13 in
a study found favorable effects with IMN in cervical ripening, but it
was studied in cases of term pregnancy. They used a dose of 60 mg
IMN which is similar to our study, so using IMN in second-trimester
pregnancy also has similar effects in cervical ripening (Table 3).
In the present study, use of 40 mg IMN twice at 6-hour interval
was found to be effective and comparable to MP, the study
induction-ripening interval was analyzed, and in the present study,
results showed that the mean ± SD of induction-ripening interval
for IMN was 10.9 ± 3.23, while that for MP was 9.76 ± 3.17 and for
MD was mean ± SD 12.92 ± 2.65 (p = 0.000 was significant in all the
three groups). The results show that the induction-ripening interval
was maximum for MD followed by IMN and then MP; it makes MP as
a best cervical ripening agent among the three. Shafique et al.14 in
their study on first-trimester preoperative cervical ripening found
that the mean induction to ripening interval was significantly
higher in the IMN group as compared with the misoprostol group
Table 2: Indication for termination of pregnancy
Indication
Fetal conditions requiring termination
(congenital anomalies)
1. Anencephaly
2. Hydrops fetalis
3. Spina bifida
4. Meningomyelocoele
5. Major hydrocephalus
Maternal conditions requiring termination
1. Preeclampsia
2. Eclampsia
3. Uncontrolled DM
4. Cardiac disease (Grades 3 and 4)
5. Uncontrolled epilepsy
Contraception failure
Intrauterine fetal demise
Others
1. Socioeconomic condition
2. Sexual assault

Frequency
22
12
2
1
3
4
29
11
7
5
2
4
59
25
15
11
4

%
14.66

19.33

39.33
16.66
10

(8.032 ± 2.833 vs 4.47 ± 2.042, p <0.05). No such studies on induction
and ripening interval have been reported in second-trimester
pregnancies.
Induction–abortion interval is the main determinant of the
effectiveness of any agent used for ripening, and a less interval is
favorable as it decreases the hospital stay and enhances patient
satisfaction. For the three groups in our study, the results showed
that the mean induction–abortion interval for IMN was 28.32 ± 9.84,
for MP was 29.00 ± 7.225, and for MD was 38.76 ± 9.87 (p = 0.000
which is significant). It was least for IMN followed by MP and
maximum for MD. The comparison was also done between the three
groups which show that there is a significant difference/p-value is
significant between IMN and MD and between MP and MD, while
it is nonsignificant between IMN and MP (Table 4).
In a study by Mousiolis et al.,15 the mean induction to complete
abortion interval was 20.4 hours [95% confidence interval
(CI) = 16.63–24.17] in the misoprostol group compared with 12.4 hours
(95% CI = 10.33–14.47) in the misoprostol plus IMN group; thus,
shortening effect of the IMN was statistically significant.
In the IMN group, 100% aborted vaginally, in the MP group
also, 100% aborted vaginally, while in the MD group, 4% required
a hysterotomy (Table 5). This seems to be the major advantage of
IMN over the other agents.
Prostaglandins are known to be associated with GI side effects.
On analysis of side effects in the three groups, it was seen that
headache was the main side effect with IMN which was absent in
the other two groups; out of 50 women who received IMN, 8 women
experienced headache (16%). In the other two groups, MP and MD’s
main side effects were fever, nausea, vomiting, abdominal pain, and
vaginal bleeding. Shafique et al.14 also found similar results (Table 6).
Headache was significantly high in the IMN group than in
the MP group (p = 0.05). There was no significant difference in
hypotension in both groups (p >0.005), abdominal pain was
significantly higher in the MP group as compared to the IMN group
(p <0.05), and the backache was the same in both groups (p >0.05).
Nausea and vomiting observed in the MP group (p <0.05) were
significantly higher as compared to the IMN group. In the PRIM
study by Osman et al.,16 in which PGE2 and IMN were compared for
cervical ripening before induction of term labor, it was concluded
that the safety profile of IMN was such that it can be given on an
outpatient basis.
IMN seems to be an effective and safe cervical ripening agent,
having no significant side effects except headache which is tolerable
and of mild intensity. This is comparable with our study in which a
similar dose of IMN was used but in term pregnancies for cervical
ripening.17
According to a recent study by Sivakumar et al.,18 vaginally
administered IMN seems to be a safe and effective method in
second-trimester pregnancy termination. There is a reduction in

Table 3: Bishop’s score before and after induction
Before induction
Bishop’s score
0
1–2
3–4
9–10
Mean ± SD

After induction

IMN

MP

MD

IMN

MP

MD

N
%
27
54
15
30
8
16
—
—
1.18 ± 1.453

N
%
29
58
11
22
10
20
—
—
1.2 ± 1.525

N
%
23
46
19
38
8
16
—
—
1.3 ± 1.46

N
%
19
38
23
46
7
14
1
2
4.54 ± 1.705

N
%
15
30
27
54
5
10
3
6
4.76 ± 1.80

N
%
23
46
21
42
6
12
0
0
4.36 ± 1.56
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Table 4: Induction ripening interval
Time (in hours)
6
12
>12
Total
Mean ± SD

IMN

MP

MD

N
%
13
26
29
58
8
16
50
100
10.9 ± 3.23

N
%
20
40
27
54
3
6
50
100
9.76 ± 3.17

N
%
4
8
22
44
24
48
50
100
12.92 ± 2.65

Table 5: Induction–abortion interval and mode of abortion
Time (in hours)
12–24
25–36
37–48
>48
Mean ± SD
Abortion vaginal
Hysterotomy
Total

IMN

MP

MD

N
%
17
34
25
50
6
12
2
4
28.32 ± 9.84
50
100
0
—
50
100

N
%
20
40
25
50
3
5.76
2
4
29.00 ± 7.22
50
100
0
—
50
100

N
%
7
14
12
24
19
38
12
24
38.76 ± 9.87
48
96
2
4
50
100

Table 6: Maternal side effects
Side effects and adverse
effects
Headache
Hypotension
Fever
Nausea and vomiting
Abdominal pain and vaginal
bleeding

IMN
N
8
1
—
1
—

MP
%
16
2
—
2
—

N
—
—
6
4
29

MD
%
—
—
12
8
58

N
—
—
9
3
23

%
—
—
18
6
46

hospital stay, manpower, economy spent on the patient, and a sense
of well-being from the patient also. According to our study too,
IMN if given in a dose 40 mg vaginally 6 hours apart was effective
in cervical ripening and with minimal side effects.
On the contrary, a recent study by Dixi et al.19 concluded
that the drug-related side effects are more in the IMN group as
compared with the PGE2 group. But, we must not forget that the
main advantage of IMN could be that it can easily be used in those
who have contraindications to prostaglandins.
Some studies mention the importance of surgical methods over
medical methods in second-trimester abortions as in the study by
Chhetri et al.20 In all such cases, perhaps cervical ripening is the
prime factor responsible for better outcomes, and the side effects
which may occur due to medications that are being used still could
be considered in a few cases. Thereby, it may be emphasized that
we need to adopt an individualized approach for all such cases
considering the pros and cons of the various methods.

C o n c lu s i o n
Based on the present study, it can be said that for second-trimester
abortions, cervical ripening plays an important role. IMN when
compared with MP and MD proved to be a good cervical ripening
agent with minimal maternal side effects, and the only major
side effect was a headache, which was of mild intensity and well
322

tolerable. Overall, misoprostol was the best ripening agent followed
by IMN then MD, but induction–abortion interval was least for
IMN followed by MP and maximum for MD, so induction–abortion
interval can be reduced due to pre-induction ripening with IMN;
due to this, hospital stay and associated morbidity can be reduced
ultimately enhancing patient satisfaction.

Clinical Significance
Although more studies are required for the establishment of
IMN as a ripening agent, cervical ripening effects of nitric oxide
donors may still have a role in clinical practice in women for whom
prostaglandins are contraindicated; for example, asthmatics with
severe bronchospasm or women with known hypersensitivity to
prostaglandins can be used safely in other comorbid conditions, and
if combined with prostaglandins, a lower dose of both may reduce
the cost and prevent their side effects. However, more studies are
required for the use of IMN in second-trimester abortions, to prove
its efficacy for routine use.
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