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Abstract  

Background: First-trimester pregnancy loss is the most  
common complication of human reproduction with an inci-
dence ranging between 50 and 70% of all conceptions. The  

uterine cervix has to be firm enough to retain the conceptus  

through the pregnancy. Cervical ripening and maturation is  

very important prerequisite for the successful termination of  

pregnancy. Misoprostol softens the cervix and cause uterine  

contractions used for ripening of the cervix before surgical  

or for medical abortion. Isosorbide mononitrate promote  

cervical smooth muscle relaxation has been applied clinically  
as cervical ripening agents. First trimester abortion is termi-
nated by surgical evacuation of the uterus.  

Conclusion:  Cervical preparation is beneficial prior to  

surgical abortion and should be routine if gestation more than  

10 weeks using one of cervical ripening agents Misoprostol  

or IMN.  

Aim of Study:  To compare efficacy and safety of Isosorbide  
Mononitrate (IMN) and misoprostol for cervical ripening  

prior to surgical termination of missed abortion aged between  

8 and 12 weeks.  

Patients and Methods: Eighty patients aged between 20  
& 35 years presenting with missed abortion in early weeks  

of gestation and requiring medical or surgical evacuation of  

the retained products of conception were included in this  
prospective clinical study. Number of doses required to achieve  

cervical ripening, Induction-Ripening interval (I/R) was  

recorded. Amount of operative blood loss and other safety  

indices were assessed.  

Results:  Number of doses to achieve cervical ripening  

using (Misoprostol) was significantly less than number of the  
(IMN) doses and with further analytical statistics about 66%  

of cases have successful ripening using (Misoprostol) compared  

to only 31% using (IMN). The mean (I/R interval) was as  

follows; 18.5 hours for (Misoprostol) and 22.5 hours for  
(IMN); with much less operative blood loss for the Misoprostol  

group than the IMN group.  

Correspondence to:  Dr. Muhammed I.M. Laban,  
The Department of Obstetrics and Gynecology,  
Faculty of Medicine, Tanta University  

Key Words:  Abortion – Cervical ripening – Misoprostol – 
Isosorbide MonoNitrate (IMN).  

Introduction  

EARLY  Pregnancy Loss (EPL) is a common ob-
stetrical problem, upsetting the patient & carries  

a small risk of coagulation defect if left untreated.  

Surgical management is the standard treatment but  

if done without prior cervical ripening is associated  

with complications where, the uterine cervix has  

to be firm enough to retain the conceptus through  

the pregnancy and on the other hand have the  

ability to soften before and during labor to enable  

the birth of infant. Cervical ripening and maturation  

is very important pre-requisite for the successful  

termination of pregnancy.  

Cervical ripening means thinning, softening  

and opening of the cervix. Various pharmacological  

& non pharmacological methods are available for  

cervical ripening each having its own advantages  
& disadvantages. Prostaglandins, especially PGE2,  
have for a long time been thought of as key medi-
ators of cervical ripening; recently, Isosorbide  
mononitrate, a nitric oxide donor, promote cervical  

smooth muscle relaxation in early pregnancy as  
well as term and has been applied clinically as  

cervical ripening agents. First trimester abortion  
by surgical evacuation of the uterus is a very  

common, effective (99% efficacy rate), safe pro-
cedure and can be performed approximately be-
tween 5 and 13 weeks of gestation. However, it is  
reported to be associated with many complications  
including cervical trauma, perforation of the uterus  
and endometritis.  

For these reasons, cervical priming using pros-
taglandins or nitric oxide donors prior to surgical  

evacuation reduces operative time, blood loss &  

promotes easier mechanical dilatation.  
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Patients and Methods  

A prospective randomized comparative clinical  

trial to compare the efficacy and safety of Isosorb-
ide Mononitrate (IMN) versus misoprostol for  
cervical ripening in early missed abortion aged  
between 8-12 weeks. This prospective study in-
cluded 80 pregnant patients with missed abortion  
in early weeks of gestation admitted to Tanta Uni-
versity Hospital for medical or surgical evacuation  
of retained products of conception from November  

2017 to June 2018.  

The aim of this prospective study was to com-
pare efficacy and safety of Isosorbide Mononitrate  

(IMN) and misoprostol for cervical ripening in  
surgical termination of missed abortion aged be-
tween 8 and 12 weeks.  

The participants were randomized into:  

• Group (I):  n=40 cases of missed abortion received  
misoprostol 200mcg/tab (Misotac, Sigma Phar-
maceutical Industries).  

• Group (II):  n=40 cases of missed abortion re-
ceived Isosorbide Mononitrate 40mg/tab (Mono  
MAK, October Pharma S.A.E, 6 October City).  

Exclusion criteria were any cervical lesion that  

could affect the results (fibroid, cervical incompe-
tence ,... etc.), cardiovascular patients on nitrate  
drugs and/or respiratory morbidity, hemorrhagic  

disorders, patients on Aspirin and/or Heparin,  

autoimmune disease e.g. rheumatoid arthritis, SLE,  

women with previous cervical surgery, hypersen-
sitivity, any outpatient management of the missed  

abortion prior admission, uterine anomalies or scar  

(previous section, hysterotomy, myomectomy).  

The study was approved by Ethical Committee  

at Faculty of Medicine Tanta University. All patients  

gave oral and written informed consent prior to  
the examination. The patients were undergoing  

surgical termination by vacuum aspiration in the  

first trimester of pregnancy (8-12 weeks of gesta-
tion). Gestational age was estimated on the basis  

of menstrual history and confirmed by transvaginal  

ultrasound (TVS) examination. The investigator  

placed the specific medications per vaginam and  

assessed parameters for primary outcomes who  
was unaware of the drug used. Two tablets of  
Misoprostol 200mcg were placed per vaginally in  
the posterior vaginal fornix at an interval of 6  
hours in patients randomized to Group-I and two  

tablets of Isosorbide mononitrate 40mg were placed  

vaginally in the posterior fornix at an interval of  

6 hours in patients randomized to Group-II. Both  
the tablets were moistened with 4-5 drops of saline  

before placing them per vaginally. The time of  

placing the first dose was considered as zero hour  

consequently assessed cervical changes every 3  

hours and induction-ripening interval is recorded;  

Standard Hegar's dilators (HD), procured from the  

same manufacturer, and TVS were used to assess  

cervical dilatation. The HD which could be nego-
tiated easily without any resistance was noted at  

every assessment. Those patients in whom the  

cervical priming was sufficient to negotiate HD-
10 or greater were considered successful ripening  

and taken up for surgical evacuation of the retained  

products of conception.  

Assessment of the uterine cervix including  

consistency, length, dilatation, and diameter of  
internal os on regular periods every 3 hours for  

both groups.  

The drug will be considered effective when the  
consistency changes to be soft, the diameter of  

internal os admitting HD-10 easily without resist-
ance, length of the cervix is reduced confirmed by  
vaginal & ultrasound examination. Surgical evac-
uation of retained products of conception will be  
performed after cervical ripening is achieved.  

Mean arterial blood pressure and pulse rate  
recordings were also made on admission, before  
each dose given and again immediately prior to  
surgery by the same investigator and the develop-
ment of adverse symptoms was recorded for each  

treatment group regarding the recognized side  
effects of each agent by one investigator before  

medication was given, at each dose given and again  
before anesthesia was given.  

For all women, the procedures were performed  

under general anesthesia induced with intravenous  

propofol (Diprivan, Zeneca Pharma, Cheshire, UK)  

and maintained with intermittent repeated doses  

as required. Cervical dilatation and consistency  
was confirmed by bimanual examination under  
general anesthetic. The procedures were performed  

by experienced operators who were blind to the  

treatment given. Suction evacuation of the uterus  

was performed and the total volume lost, including  

blood and products of conception, measured using  
a calibrated suction jar.  

For the purposes of this study, blood loss was  

taken as the total volume lost, and compared be-
tween the two groups.  

Results  

This study was conducted on (80) cases of early  
missed abortion in the 1 st  trimester (< 12 weeks)  



80 randomized patients  

40 patients group I  
400µg misoprostol  

40 patients group II  
80mg IMN  

5 refused to  
continue   

the trial  
9 successful  
medical  
abortion  

6 successful  
medical  
abortion  

3 refused to  
continue  
the trial  

2 discontinue  
due to severe  
headache  

26 completed the trial  29 completed the trial  
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meeting the inclusion and exclusion criteria. Five  
cases (12.50%) in group (I) refused to continue  

the medication and three (7.5%) cases in group  

(II) refused to continue the trial. Two cases (5%)  

in group (II) suffered from severe headache and  

the drug was discontinued. Nine (22.5%) cases in  

group (I) succeeded to complete medical abortion.  

In group (II) six patients (15%) also succeeded  
medical abortion. All were excluded from the  

statistical analysis. The number of cases analysied  

in group (I) (n=26) and in group (II) (n=29).  

Flow chart showing the women’s progress through the  

randomized study  
IMN-isosorbide-5-mononitrate  

Tables (1,2) summarizes the mean arterial blood  

pressure and pulse rate of the two groups.  

Table (1): Mean arterial blood pressure (MAP) of the two  

groups.  

MAP  Misoprostol  IMN  p - 
(mmHg)  (n=26)  (n=29)  value  

Range  70-100  70-100  0.125  

Mean ±  SD  88±7.858  85.5± 10.358  

Table (2): Pulse rate of the two groups.  

Pulse rate  Misoprostol  IMN  p - 
(BPM)  (n=26)  (n=29)  value  

Range  70-90  70-100  0.133  

Mean ±  SD  80.53±5.537  84.92±8.206  

There were no significant correlations compar-
ing the MAP and pulse rate of the two groups.  

Tables (3,4) summarize the comparison of the  

efficacy between the two study groups.  

Table (3): Number of doses of the two study groups.  

No. of doses  

Range 1-6 2-7 0.14  
Mean ±  SD 3.7± 1.78001 4.5± 1.5727  

Table (4): Assessment of cervical ripening.  

No. of cases with successful ripening  
Dose  
given  

p - 
value  Group (I) (%)  Group (II) (%)  

(n=26)  (n=29)  

1 st  2 (8%)  1 (3%)  0.4226  
2nd  3 (12%)  2 (7%)  0.3739  
3 rd  12 (46%)  6 (21%)  0.0031 *  
4th  7 (27%)  5 (17%)  0.1472  
5 th  1 (4%)  11 (38%)  NS  
6th  1 (4%)  2 (7%)  NS  
7th  0  2 (7%)  NS  

Comparing the ripening effect of both groups  

after each dose given it was found that after the  

1 st  and 2nd  doses of the misoprostol group the  

number of cases with successful ripening was 8%  
& 12% respectively and in the IMN group for the  

same doses the results were 3% & 7% respectively;  

while the peak effect of the misoprostol group  

between the 3 rd  and 4th  doses was 46% and 27%  
respectively, in the IMN group the peak between  

the 4th  and 5th  doses was 17% and 38% respectively.  

The significant difference between the two  
groups was on comparing the results of 3 rd  dose  
of the two groups (p-value <0.05).  

Tables (5,6) summarize the comparison of the  

adverse effects and safety between the two study  

groups.  

Table (5): Amount of blood loss of the two study groups.  

Amount of  Misoprostol  IMN  p - 
blood loss (ml)  (n=26)  (n=29)  value  

Range  100-250  150-350  0.0004  
Mean ±  SD  167.5±48.054  253.5±73.414  

Table (6): Side effects of the two study groups.  

Misoprostol  
(n=26) (%)  

IMN  
(n=29) (%)  

Symptom free  11 (42)  18 (62)  
Abdominal pain  11 (42)  1 (3)  
Headache  0  10 (35)  
Palpitation  0  0  
Vaginal bleeding  2 (8)  0  
Nausea/vomiting  2 (8)  0  
Diarrhea  0  0  
Dizziness  0  0  

Misoprostol IMN p - 
(n=26) (n=29) value  
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There was a significant difference between the  
two groups (Misotac & IMN) regarding the intra-
operative blood loss (p-value=0.0004*).  

On comparing the noticeable side effects of the  

two drugs, it was clear that the nitric oxide donor  
(IMN) "group II" had much less side effects where  

almost 62% were symptom-free against only 42%  
for the misoprostol (Misotac) "group I". As for  
other side effects (e.g. abdominal pain, headache  

& vaginal bleeding) varied as shown in (Table 6).  

Discussion  

Missed abortion is defined as unrecognized  
intrauterine death of the embryo or fetus without  
expulsion of the products of conception [1] .  

Expectant management has been reported with  
unpredictable success rate ranging from 25-76%.  
Waiting for spontaneous expulsion of the products  

of conception would waste much time, during  

which women may suffer uncertainty and anxiety  

[2] . Moreover surgical evacuation could be needed  

owing to failure, so intervention is better either  

medical or surgical. Traditionally, the first trimester  

miscarriage, is terminated by surgical evacuation  

of the uterus [3,4] . Although, this procedure was  
introduced to reduce the risk of infection and  

hemorrhage, it is reported to be associated with  
many complications including cervical trauma,  
perforation of the uterus, endometritis and cervical  

incompetence [5] .  

Prostaglandin-E1 agonist misoprostol is well  
established in labor induction at term, termination  

of second trimester pregnancies and cervical rip-
ening before first trimester curettage [6] .  

Isosorbide mononitrate is a nitric oxide donor  

and vasodilator used primarily for patients with  

angina pectoris [7] . The discovery that the expres-
sion of inducible nitric oxide synthase isoforms in  
the human cervix increases toward the end of  

pregnancy suggested a potential therapeutic role  
for nitric oxide donors in the cervical ripening  

process [8] .  

The objective of our study is to minimize the  
incidence of surgical complications owing to per-
forming surgical abortion, in cases of early missed  
abortion with unripe cervix e.g. false track, cervical  
trauma or uterine perforation, by comparing the  

effect of Isosorbide Mononitrate (IMN) and Miso-
prostol in ripening the cervix in these cases for  

any likely indication favoring the surgical over the  
medical management.  

In our study, vaginal application of vaginal  

tablets of 80mg isosorbide mononitrate and 400 gg  
misoprostol were equally effective in cervical  

priming prior to surgical abortion but in terms of  
operative blood loss and induction-to-ripening  

interval misoprostol was found to be better than  
isosorbide mononitrate.  

Uzma Shafique, Farzana Kazmi, Farah Rehana  

[9]  stated that: Both the drugs were used until the  
ripening, the frequency of doses was relatively  

higher in IMN group and the induction-ripening  
interval was comparatively higher in IMN group  
than the misoprostol group. These finding was  
consistent with our study where the no. of doses  
given to achieve the required level of ripeness in  

this study was about 3 doses and the no. of IMN  
doses was about 5 doses.  

In our study misoprostol was found to be more  
effective cervical ripening agent than IMN as the  
results showed that patients received misoprostol  
took much less induction interval time and less  
amount of blood loss than those received IMN  
prior surgical evacuation by vacuum aspiration as  
shown in (Table 4) almost about 92% of group (I)  

was ripened cervix compared to only 48% of group  

(II) after the fourth dose (first 24 hours of initiating  

the ripening process); similar results and conclusion  

were seen in Marie-Anne Ledingham et al., [10]  
who found that misoprostol is a more effective  

cervical ripening agent in the first trimester than  
the nitric oxide donor isosorbide mononitrate.  

In terms of blood loss and safety of cervical  

ripening agents our study found that misoprostol  

has high efficacy and safety of misoprostol in cases  

of missed miscarriage unlike IMN where amount  
of blood loss in group (I) ranged between (100- 
250ml) and in group (II) was (150-350ml) exhib-
iting much statistical significance (p-value 0.0004);  
this was consistent with Shahida Tasneem, Muham-
mad Gul, Kinza Alam et al., conducted the study  
on seventy women of missed miscarriage recruited  

found that misoprostol had high efficacy and safety  

in cases of missed miscarriage. Hemoglobin (Hb)  

was checked on 
1 st 

 and 8 th  day. Patients who had  
fall in Hb of more than 2gm from baseline were  
labeled as group in which drug was unsafe. Safety  
of misoprostol was established in 87.1%. However  
for 12.9% was unsafe [11] .  

Also Amatunnafe Naseha, Mohammed Ismail  
Khan deducted that NO donors like IMN are rela-
tively a safe option for use as cervical ripening  

agent as a pre-treatment for surgical evacuation of  

retained products of conception, which disagreed  
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with our study, with more privilege of misoprostol  

for its definite beneficial effect of misoprostol over  
IMN in reduction of blood loss during procedure.  
They found that, though IMN is a potential cervical  
ripening agent, Misoprostol appears to be more  

effective and faster in causing cervical ripening  

[12].  

Other adverse effects noted e.g. nausea, vomit-
ing, hypotension and tachycardia but there were  

no significant difference between both groups  

which agrees with results obtained by Ivy L, et al.,  
[13].  

In our study IMN showed less side effects than  
the misoprostol group giving that about 62% were  
symptom-free compared to only 42% of the miso-
prostol group and there was a significant difference  

between the two groups in regards of abdominal  
pain as a side effect where 42% of the Misoprostol  
group complained from abdominal pain where only  

3% of the IMN group gave this complaint.  

These results were confirmed by similar results  

obtained by Amatunnafe Naseha, Mohammed Is-
mail Khan [12]  that showed abdominal pain as a  
main side effect of misoprostol and headache as  

main side effect of IMN.  

This may be due to the proved fact that Miso-
prostollead to development of uterine contractions  

this in agreement with Chanrachakul B., et al. [14] ,  
Shrikant B., et al., [15] , Lauric B., et al., [16] , Waleed  
El-Khayat et al., [17] , the latter stated that there  
was a significant difference between IMN and  

misoprostol as regard to abdominal pain, his results  

showed (17 cases for IMN and 55 cases for miso-
prostol) [17] .  

In contrast, no inhibits myometrial contractions  
of the pregnant corpus uteri while inducing cervical  

ripening. The IMN relax the myometrium while  
inducing cervical ripening and this in agreement  
with Chanrachakul B., et al., [14] , Filomena P., et  
al., [18] , as Chanrachakul [14]  found that none of  
the patients treated with IMN for inducing cervical  

ripening at term had developed any side effects  
that developed with the use of misoprostol espe-
cially uterine hypertonicity and abdominal pain.  
On the other hand; the side effects after initiation  

of cervical ripening were similar between the two  
groups with regard to nausea, diarrhea, flushing,  

palpitations, and dizziness. Headache, however,  
was reported by nearly 35% of women who re-
ceived isosorbide mononitrate compared with no  

cases 0% who received misoprostol. This finding  
was similar to what Dave Anupama et al., [19]  
concluded, regarding the main side effect was  

headache which was experienced by 30 cases  

(20%), but nearly all of them had mild headache  

which was tolerable. This result is lower than what  
Osman et al., [20]  reported. Ekerhovd et al., also  
reported headache in 24 cases from 30 (80%) [21] .  

In the end we faced in this study some difficul-
ties including patients noncompliance, some refused  
to continue the trial, certain side effects especially  
abdominal pain and headache are subjective data  

with great personal variability and tolerability and  
more importantly that group of patients experienced  

successful medical abortion. The success rate of  

medical abortion with misoprostol in case of missed  

miscarriage in Shahida et al., study [17]  was 68.6%  
which is comparable to some studies. However,  
success rate was markedly low as compared to  

84.1% by Wagaraachchi et al., [22]  and 77.3% by  
Shankar et al., [23]  in comparison with our study  
which showed marked decline in success rate of  
medical evacuation (25%) which may be attributed  

to small number of our recruited cases. Abdominal  
pain and headache were manageable with simple  
analgesia e.g. paracetamol.  

Conclusion:  
Misoprostol is a better cervical ripening agent  

with quicker response, less side effects, better  

acceptability, leading to early surgical evacuation  

and short hospital stay than isosorbide mononitrate  

prior to suction evacuation of first trimester missed  
abortion.  
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