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Abstract 

Objective: Is to to assess the efficacy and safety of vaginal misoprostol plus isosorbide 
mononitrate versus misoprostol in termination of anembryonic pregnancy. 

Setting: Department of Obstetrics and Gynecology, Woman’s Health Hospital, Assiut University. 

Methods: 108 women scheduled for termination of anembryonic pregnancy were recruited 
were assigned randomly to vaginal misoprostol 800 g plus isosorbide mononitrate 40 mg or 
vaginal misoprostol  800 g plus  placebo .The efficacy of the medication was evaluated by 
predetermined outcome variables for Successful expulsion of gestational sac in both groups and 
need for surgical interference. 

Results: The two groups were comparable with respect to age, parity, gestational age and 
surgical evacuation of uterine contents in both groups, successful expulsion of gestational sac 
and adverse effects of the drugs. Women receiving misoprostol plus IMN showed the number of 
complete abortion rates are higher compared to misoprostol plus placebo (41 Versus 28 cases, 
p=0.009), significantly shorter intervals from the beginning of the induction to the beginning of 
the expulsion of gestational sac (22cases <7 hrs versus 0 cases <7 hrs, p=.0000) and No 
significant differences in indication of surgical evacuation or side effects like abdominal pain, 
headache, dizziness, palpitation, diarrhea, nausea and vomiting.  

Conclusions: Using a combination of misoprostol and IMN is effective than misoprostol alone in 
termination of anembryonic pregnancy and with less frequency of side effects. 
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Introduction 

Anembryonic pregnancy is a leading 
cause of early miscarriage. The American 
Pregnancy Association estimates that 
blighted ovum causes approximately 50 % 
of all first-trimester miscarriages. About 20 
% of all pregnancies result in miscarriage [1]. 

In general, there are 3 options for 
management of anembryonic pregnancy: 
expectant, medical, and surgical 
management. Expectant management 
consists of no intervention and waiting 
natural passage of tissue. Medical 
management uses medication to expel 
uterine tissue. Surgical management is 

defined by mechanical removal of tissue 
from the uterus, Successful management 
entails complete evacuation of the uterus. 
The success of each of these approaches 
depends on several factors including the 
type of loss (eg, with or without symptoms 
such as bleeding and cramping [2]. 

Medical management is a safe and 
effective alternative to expectant 
management or surgical management. 
Medical management allows patients to avoid 
surgery and anesthesia. Several medications 
have been studied for medical [3]. 

Misoprostol, a prostaglandin E1 
analogue, is a uterotonic that results in 
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cervical softening and contractions that 
expel the products of conception. It may be 
administered vaginally, orally, buccally, or 
sublingually. Adverse effects vary based on 
route of administration. There is published 
literature on a wide range of therapeutic 
misoprostol regimens. Optimal dose and 
route of administration of misoprostol have 
not been determined by randomized trials. 
Overall, misoprostol is safe and well-
tolerated. [4] 

WHO recommends a single vaginal 
dose of 800 µg misoprostol for medical 
management of anembryonic pregnancy. 
Misoprostol 800 µg administered vaginally 
is the most studied regimen for medical 
management of anembryonic pregnancy [5]. 

Nitric oxide (NO) is a free radical 
with a short half-life for cervical ripening, 
because the main effect of NO is 
rearrangement of collagen, thereby 
allowing NO to soften the cervix without 
causing uterine contractions. 

Isosorbide mononitrate (IMN) is a 
drug used principally in the treatment of 
angina pectoris, which acts by dilating the 
blood vessels so as to reduce blood 
pressure [6]. 

David and Chen., 2005, assigned 30 
women with missed abortion after a 
random list to be treated either with 200 
mcg gemeprost (Cytotec, Pfizer, Germany) 
or with 40 mg isosorbide mononitrate for 
cervical priming at least 3 h before 
curettage. They compared ISMN to 
misoprostol, both applied as vaginal tablets, 
and they found ISMN to be as effective as 
misoprostol for cervical priming in first-
trimester missed abortions [7]. 

Arteaga et al., 2005, assigned Sixty 
women with missed abortions and no 
cervical dilation to be randomly selected to 
receive endocervical 80 mg/1.5 mL 
isosorbide dinitrate gel solution (n= 30) or 
400 μg/1.5 mL misoprostol gel solution (n= 
30) every 3 hours to a maximum of four 
doses or until reaching cervical ripening. 
They found that isosorbide dinitrate (IDN) 
to be 97% effective prior to first trimester 
surgical evacuationof retained products of 
conception [8].  

Radulovic et al., 2007 scheduled 120 
nulliparous women for suction termination 

of pregnancy in the first trimester randomly 
assigned to receive per vagina either 40 mg 
of isosorbide mononitrate or 200 μg of 
misoprostol before surgical evacuation and 
concluded that misoprostol induces a more 
pronounced cervical ripening than ISMN. 
However, both regimes were found to be 
associated with a high frequency of side 
effects [9]. 

Chen et al., 2008, scheduled 65 
pregnant women with missed abortion 
between 6 and 12 gestational weeks who 
randomly assigned to receive either 80 mg 
ISMN vaginal gel (group 1) or 200 μg of 
misoprostol vaginal gel (group 2) or 
Dilapan-S, a hygroscopical cervical dilator 
(group 3), for cervical ripening before 
curettage. They found ISMN to be less 
effective than the other two agents. Mild 
discomfort was indicated by all patients 
after Dilapan insertion while mild 
hypotension and headache occurred in 3 
out of 22 women of the ISMN group [10]. 

For the best of our knowledge no 
articles ad-dressed the use of combined NO 
donor and miso-prostol for termination of 
anembryonic pregnancy. 

According to this hypothesis, the 
combination of these agents would 
potentiate the efficacy of each agent alone. 
To test this hypothesis, we initi-ated a 
randomized controlled study to evaluate 
whether the simultaneous addition of IMN 
to the standardized administration of 
misoprostol is ef-fective and safe for 
termination of anembryonic pregnancy in 
comparison with misoprostol alone. 

Aim of work 

To assess the efficacy and safety of 
vaginal misoprostol plus isosorbide 
mononitrate versus misoprostol in 
termination of anembryonic pregnancy. 

Material and Methods 

This trial was a prospective, 
randomized, double blind, placebo-
controlled study and was carried out at the 
Department of Obstetrics and Gynecology, 
Woman’s Health Center, Assiut University, 
from June 2015 to November 2016. This 
trial granted an ethical committee approval 
before its initiation. 
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A total number of 108 women 
scheduled for termination of anembryonic 
pregnancy were recruited to our study. The 
inclusion criteria were  Maternal age 
≥20years old, patients with no vaginal 
bleeding, No dilation of internal os, 
gestational age: from 8-14 weeks and 
gestational sac with a mean gestational sac 
diameter (MGD) greater than 25 mm and no 
yolk sac, or an MGD >25 mm with no 
embryo. Patients with vaginal bleeding., 
dilated cervix.,with history of allergy either 
to misoprostol or isosorbide mononitrate, 
women who insisted to have D and C, who 
are anemic (hemoglobin less than 11 g/dl), 
hemodynamically unstable with signs of 
pelvic infection, who suffering from a 
coagulopathy or currently using 
anticoagulant therapy were not admitted 
for participation in this study. All 
participants were fully informed about the 
nature and scope as well as about the 
potential risks of the study before the first 
application of the medication. Personal 
information as well as data collected were 
subjected to confidentiality and were not 
made available to any third party. 
Gestational age was determined on the 
basis of the last menstrual period, 
confirmed by early ultrasound evaluation 
and calculated in menstrual weeks.  

Clinical work-up included entry 
history taking, examination, ultrasound 
evaluation and laboratory tests. Following 
written informed consent, 108 patients 
were randomly assigned to receive per 
vagina either misoprostol plus (IMN) or 
misoprostol plus placebo (specially 
manufactured for the study). 

Subjects were assigned to 
misoprostol plus isosorbide mononitrate or 
misoprostol plus placebo by means of a 
computer-generated randomization table 
and their allocation were kept in 
consecutively numbered, sealed, opaque 
envelopes. Neither the doctors nor the 
patients knew what medication was being 
administered. The placebo tablets were 
indistinguishable from isosorbide 
mononitrate tablets. 

A dose of 800 µg misoprostol plus 
40 mg isosorbide mononitrate tablets or 
misoprostol 800 µg plus placebo were 
applied in the posterior vaginal fornix. The 
side-effects including nausea, vomiting, 
diarrhea, fever (temperature >38°C), 
headache, palpitations, abdominal pain and 
hypotension were recorded. 

The blood pressure, pulse and 
temperature were monitored. A vaginal 
examination was performed. Also, the time 
of expulsion was recorded. Ibuprofen 400 
mg oral tab was given for women suffering 
from severe pain.  A transvaginal 
ultrasound examination was performed to 
confirm the complete expulsion of products 
of conception. Treatment failure was 
defined as no evidence of complete 
expulsion of products of conception at the 
end of 24 hrs from the onset of induction. 

The efficacy of the medication was 
evaluated by predetermined outcome 
variables for the occurrence of complete 
expulsion of the products of the conception 
within 24 hrs after induction abortion, 
induction – expulsion interval in hours (the 
period from the start of administration of 
the drug until complete expulsion),the 
occurrence of adverse effects like nausea, 
vomiting, diarrhea, lower abdominal pain, 
fever, chills, flushing, palpitations, headache 
and severe vaginal bleeding, the need of 
analgesics and the need for surgical 
interference. 

Statistical Analysis 

Was done using the SPSS software 
for windows, version 17 (SPSS, Chicago, IL, 
USA). The t test for independent samples 
was used for comparisons between means. 
Chi square test (x2 test) used for analysis of 
the qualitative variables. p<0.05 was 
considered significant. 

Results 

A total of 108 women were 
approached for enrollment and gave their 
consent to study. The baseline 
characteristics are shown in Table (1). The 
two groups were comparable with respect 
to age, parity and gestational age. 

 Misoprostol plus Misoprostol plus p 
 IMN (n=54) placebo (n=54) 
Age (y) 27.69 ± 5.57 26.69 ± 5.30 NS 
Parity: 
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˂ 2 14 (25.9 %) 15 (27.8 %) NS 
2 – 3 17 (31.5 %) 23 (42.6 %) NS 
> 3 23 (42.6 %) 16 (29.6 %) NS 

Gestational age 
< 9 weeks  36 (66.7%) 37 (68.5%) NS 

      
9 weeks 7 (13%) 8 (14.8%) NS 

      
> 9 weeks- 14wks 11 (20.4%) 9 (16.7%) NS 

Table (1) shows no statistically significance between both groups as regarding age distribution, parity 
and gestational age. 

Table (2): Surgical evacuation of uterine contents in both groups. 

Indication of Surgical evacuation Misoprostol Misoprostol p 
 plus IMN plus placebo 

 (n=54) (n=54)  
Indication of Surgical evacuation    

    
Severe hemorrhage 5 9  0.813 

Incomplete abortion 4 7  0.801 

Failed treatment                                                          4 (30.8%) 10 (38.5%) 0.733 

Values are given as or No. (%). 
Table (2) shows no significant differences between both groups as regarding indication of surgical 
evacuation. 

Table (3): The outcomes variables 

 Misoprostol plus Misoprostol plus p 
 IMN (n=54) placebo (n=54) 
Successful expulsion of gestational sac    
Yes 41(75.9%) 28(51.9%) 0.009 

      
  No 13 (24.1%) 26 (48%) 0.009 

Induction-expulsion interval (hrs):      
<7 hrs* 22 (53. 7%) 0 (0.0%) 0.000 
≥7 hrs 19 (46.03%) 28 (100%) 0.000 

*The mean number of hours required for expulsion of gestational sac was 7 hrs. 

Table (3) shows statistically significance as Induction-expulsion interval is less in group Ι than 
group ΙΙ and the number of complete abortion rates are higher in group Ι than group ΙΙ.  

Table (4): Adverse effects of the drugs 

 Misoprostol plus Misoprostol plus p 
 IMN (n=54) placebo (n=54) 

    
Symptom free 7(13%) 0(0.00%) s 
Abdominal pain 22(40.7%) 28 NS 

      
Hypotension 6 (11.1%) 0(0.0%) NS 
Headache 21 (38.9%) 20 (37%) NS 

      
Dizziness 2 (3.7%) 0(0.0%) NS 

      
Palpitation 0 (0.0%) 1 (1.9%) NS 
Diarrhea 2 (3.7%) 2 (3.7%) NS 

\Values are given as No. (%). 

Table (4) shows no statistically difference between both groups as regarding abdominal pain, 
headache, dizziness, palpitation, diarrhea, and shows significance between both groups as 
regarding patients who are free symptom.  
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Discussion 

An extensive search of literature 

yielded only a few studies evaluating the 

roles of nitric oxide donors and 

prostaglandins for cervical ripening prior to 

termination of early pregnancy. There is 

also a lot of studies evaluating the role of 

this combination in termination of the 

second trimester abortion and full term 

pregnancy. 

To the best of our knowledge, this is 

the first double-blinded study to assess the 

effectiveness and safety of ISMN plus 

misoprostol versus misoprostol plus 

placebo for termination of anembryonic 

pregnancy. 

The current study demonstrated 

that ISMN plus misoprostol is more 

effective for termination of anembryonic 

pregnancy compared to misoprostol alone. 

The success rate of abortion was 

75.9% in ISMN plus misoprostol group 

compared to 51.9% in misoprostol plus 

placebo. This is in agreement with 

Sivakumar et al., 2016, who performed a 

randomized clinical trial in 100 patients for 

mid trimester termination of pregnancy 

(between 12 and 24 weeks of gestational 

age) divided into two groups, Group A 

received combination of 400 mcg of 

misoprostol and 40 mg of ISMN placed 

intravaginally as repeated doses every 4 

hours for maximum 4 doses. Group B who 

received 400 mcg of misoprostol placed 

intravaginally every 4 hours for maximum 4 

doses for termination and they found that 

the success rate of abortion was 94% in 

Group A compared to 80% in Group B[11]. 

Also the result of the current trial is 

in agreement with Soliman., 2013 who done 

a randomized clinical trial on 196 term and 

post-term nulliparous women with 

unfavorable cervices who were assigned 

randomly to receive either 40 mg of ISMN 

(n = 65), 50 mcg of misoprostol (n = 65), or 

both of them (n = 66) and found that 

successful induction was significantly 

higher in the misoprostol (60%) and the 

combination therapy (62.1%) groups 

compared with the IMN (27.7%) group (P< 

0.0001). Contrary to that Hidar et al., 2005, 

recruited 70 women with second trimester 

pregnancy termination at 13-29 weeks, 

women were assigned to one of the two 

groups: vaginal misoprostol (cytotec) alone 

group (200 μg 12 hourly) or the same dose 

of misoprostol with the addition of 5 mg 

isosorbide dinitrate (administrated in 

vaginal fornix). Both groups were also given 

an oxytocin infusion at 30 mU/min at the 

time of giving the drugs and they found that 

the success rate in terms of abortion or 

delivery within 24 h was 80% (24/30) in 

the misoprostol-only group versus 77.4% 

(24/31) in the misoprostol–isosorbide 

dinitrate group but difference was not 

statistically significant (p=0.80) [12]. 

The current trial showed that the 

mean value of the induction abortion 

interval in ISMN plus misoprostol group 

was shorter compared to misoprostol plus 

placebo. These results are in agreement 

with Sivakumar et al., 2016, who done a 

randomized clinical trial in 100 patients for 

mid trimester termination of pregnancy, 

they found that the mean induction 

abortion interval was significantly less in 

misoprostol plus ISMN compared with 

misoprostol and the number of complete 

abortion rates are higher in misoprostol 

plus ISMN. 

The current study found that the 

side effect specific to ISMN like hypotension 

was reported in 6 out of 54 patients. This is 

in agreement with Osman et al., 2006, who 

scheduled primigravida women randomly 

to receive either 40 mg of isosorbide 

mononitrate or 2 mg of prostaglandin E2, 

where women in IMN group have lower 

systolic and diastolic blood pressure than 

those in PGE2 group. The difference in 

mean systolic blood pressure between the 

two groups of their study was greatest at 2, 

6 and 16 h with a mean difference of 8 mm 

Hg at each time point (p < 0.0001) [13]. 

Contrary to that Nicoll et al., 2001 who 

randomly selected women at term to 

receive vaginally administered isosorbide 
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mononitrate, 20 mg (n = 13) or 40 mg (n = 

11), or to undergo a vaginal examination 

only and he found that vaginal 

administration of 20 or 40 mg isosorbide 

mononitrate to pregnant women at term 

has an effect on both maternal and fetal 

hemodynamics, but this effect is not 

clinically significant. [14]. 

Regarding headache in the current 

study, there was no statistically significant 

difference between both groups. Contrary 

to that Arteaga et al., 2005 who found that 

the most frequent side effect associated 

with isosorbide dinitrate administration 

was headache, which occurred in 18 out of 

30 patients, compared with only 5 out of 30 

women in the misoprostol group [15]. 

In conclusion, using a combination 

of misoprostol and IMN is effective than 

misoprostol alone in termination of 

anembryonic pregnancy and with less 

frequency of side effects. 
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