
MJMR, Vol. 42, No. 1, 4112, pages (114-111).                                                                            Ibrahim et 

al., 

 

281                                                                  Nitric Oxide donors combined with misopristol  versus                                                                                  

Research Article 

Nitric Oxide Donors Combined with Misopristol Versus 

Misopristol Alone in Induction of Labour in Postterm 

Pregnancy   
 

Mahmoud H. Ibrahim MD, Hashem  F. Mohammed MD  

and Ahmed M. Abdelghany MD 
Department of Obstetrics and Gynecology,   

Minia Maternity and Pediatric University Hospital, Minia, Egypt . 

 

Abstract 
Objectives: To evaluate the role of Nitric Oxide donors combined with misopristol  versus 

misopristol  alone in induction of labour in postterm pregnancy Study Design:  Patients were 

randomly allocated into two groups (fifty patients for each group) using computer generated 

tables and sealed envelops according to the method of termination. These two groups were as 

follows: Group A (Misoprostol-only group): 2\4 tablet of misoprostol "55 micrograms" 

(Misotac; Sigma ,Co, Cairo, Egypt) was put every 4 hour sublingual with a maximum dose of 

655 micrograms "6 doses" . Group B (Glyceryl trinitrate- Misoprostol group): One tablet of 

glyceryl trinitrate "555 micrograms" (Angised; Welcome Co; London, UK) was put every 4 

hours in the posterior fornix with a maximum dose of 3 milliograms "6 doses"  in the same 

time of giving 55 ug (2\4tablet) misoprostol every four hours for a maximum of (655ug) 6 

doses. Results: The results of this study indicated that the NO donor, glycery  trinitrate, cause 

cervical ripening effect  because  it  increase the softness,  and the dispensability of cervix and 

did not affect the diameter and length of the cervix. Conclusions: NO donor can induce more 

cervical ripening by local application of gel or paste intra-cervical. This may produce more 

significant changes in Bishop score and be more effective as cervical ripening agent .  
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Introduction 
Induction of labour is a common obstetric 

problem and is considered as a greet 

challenge to obstetricians. The condition of 

the cervix is almost always related to the 

success of the process of termination and its 

duration, so the cervix should be adapted 

(ripened) before beginning of termination.
(2)

 

 

Misoprostol is a synthetic prostaglandin El 

analogue used originally for the prevention 

and treatment of peptic ulcer caused by the 

prolonged use of NSAlDs
(1)

. It has been 

used as a cervical ripening agent and for 

induction of labour many years ago
(5)

, many 

studies have been conducted ever since in 

order to evaluate its use with a living fetus. 

 

Nitric oxide donor, glyceryl trinitrate,is a 

free radical which involved in the process of 

cervix ripening
(6)

. Its involved in the acute 

inflammatory response and also know to 

stimulates matrix metalloproteinase that 

breakdown collagen of the cervix
(7)

. 

 

Patients and methods 
This study was done in the Department of 

Obstetrics and Gynecology, Minia mate-

rnity and pediatric University Hospital, 

Minia, Egypt from February 1523to may 

1524. The study included one hundred 

apparently healthy postterm pregnant pati-

ents eligible for induction of labour, 

admitted through the emergency room or 

out patient clinic. The duration of preg-

nancy was thoroughly calculated from the 

last reliable menstrual period and early 

ultrasonography scanning (<11weeks).  

 

All patients included in this study were 

postterm pregnancy (25 days after the EDD) 
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The exclusion criteria of these patients were:  

2. Previous scarred uterus.  

1. Grandmultipara (Gravida 5 and more) 

3. Patients with Bishop score >4. 

4. Premature rupture of membranes.  

5. Transverse lie (>15weeks). 

6. Multiple pregnancies. 

7. Placenta previa (>15weeks). 

8. Patients with known contraindi-

cations to the used drugs e.g history 

of allergy to the used drugs.   

9. Patients with any medical problem 

such as chronic liver disease, 

chronic renal disease, chronic hype-

rtension, diabetes, history of  bron-

chial asthma, known cardiac 

disease, chronic headache such as  

migraine  

25. History of any drug intake except 

vitamins and iron.  

 

All patients were subjected to: 

A) History taking: included personal, 

obstetric, menstrual and past history   

B) Clinical examination: included gen-

eral, obstetric and vaginal examination for 

assessment of Bishop score on admission to 

the study. 

C) Investigations: 

1 - Laboratory: 

- Hemoglobin level and platelets count. 

- Coagulation profile (clotting time,  

   prothrombin time and concentration,  

   PTT). 

- Renal function tests (urea, creatinine).  

- Random blood sugar. 

4-  Ultrasonography examination: 

- Estimation of the gestational age. 

- Localization of the placenta. 

- Diagnosis of major congenital  

  anomalies. 

 

All patients included in this study were 

informed about the details of the procedure 

before starting termination of their preg-

nancy and informed oral consent was taken. 

 

Methodology: 

Patients were randomly allocated into two 

groups (fifty patients for each group) using 

computer generated tables and sealed 

envelops according to the method of 

termination. These two groups were as 

follows:  

Group A (Misoprostol-only group): 

2\4 tablet of misoprostol "55 micrograms" 

(Misotac; Sigma ,Co, Cairo, Egypt) was put  

every 4 hour sublingual with a maximum 

dose of 655 micrograms "6 doses" (Ho et 

al., 2997). 

 

Group B (Glyceryl trinitrate- Misopro-

stol group): 

One tablet of glyceryl trinitrate "555 

micrograms" (Angised; Welcome Co; 

London, UK) was put every 4 hours in the 

posterior fornix with a maximum dose of 3 

milliograms "6 doses"
(7)

 in the same time of 

giving 55 ug (2\4tablet) misoprostol every 

four hours for a maximum of (655ug) 

6doses. 

 

Bishop score pattern were recorded 

throughout the procedure at 5 hour (on 

admission to the study), 21 hour and 14 

hour after drugs intake in both groups. 

 

Patients were examined every 2 hours for: 

2. Occurrence of uterine contractions, 

its frequency and duration. 

1. Formation of bag of fore water in 

patients with uterine contractions.   

3. Changes in the Bishop score. 

 

The following parameters were calcu-

lated and recorded in both groups 

throughout the procedure: 

Induction - maximum Bishop interval 

(In hours): The interval   that lapses from 

the time of the misoprostol insertion to the 

time of achievement of maximum Bishop. 

Induction – termination interval (In 

hours): The sum of the duration of 

misoprostol insertion plus the duration of 

any complementary procedure (if any).  

Maximum Bishop- termination interval 

(In hours): The time from maximum Bishop 

achieved till the time of complete 

termination. 

- Complications of induction of labour 

such hyperstimulation syndrome of the 

utrerus, fetal distress, and rupture of the 

uterus. 

 

Side effects of the used drugs such as:  

Headache, hot flushes, palpitation, dyspnea, 

fever, G I T symptoms (nausea, vomiting 

and diarrhea).   
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- Changes in maternal pulse and B.P. 

(recorded every 1 hours) 

Follow-up:  

The patients were followed after termi-

nation for detection and management of any 

immediate post termination complications 

(if any). 

 

Statistical analysis:  

The data were collected and tabulated on a 

statistical package for social sciences 

(SPSS) program, version 9 for windows 

resulting in: 

 

 

 

- Descriptive statistics: 

 Mean (X). 

 Standard deviation (SD). 

- Analytical statistics: 

- Unpaired "t" was used to compare between  

   two independent means. 

- Paired "t" test to compare within the same      

  group.  

- Chi-square test to compare between  

   different groups in qualitative data. 

- P-Value of <5055 was considered significant. 

Results 
Table (1): Patient’s characteristics on admission. 

 

The parameter 

Group A 

(Misoprostol

-only group) 

(n=01) 

Group B 

(Glyceryl trinitrate- 

Misoprostol group) 

(n=01) 

Significance  

Age (years) 

    Range  

   X± SD   

 

27-45 

1505885071 

 

27-45 

160728507 

NS 

Weight (Kg) 

    Range  

   X± SD 

 

65-97 

7905888062 

 

65-95 

770882029 

NS 

Number of deliveries (no) 

    Range  

   X± SD   

 

5-4 

20368201 

 

5-4 

207482026 

NS 

Number of  abortions (no) 

    Range  

   X± SD   

 

5-4 

507185099 

 

5-4 

20518208 

NS 

Kg = Kilograms  NS= Non Significant  

 

There was no statistically significant difference between the two groups on admission 

regarding the age, weight, number of deliveries, number of abortions, gestational age 

calculated by LMP and gestational age calculated by  ultrasonography scanning (P> 5055) 

(Table 6 and figure 2) 

 

 

Table (4): Bishop Score pattern throughout the procedure. 

 

 Group A 

(Misoprostol-

only group) 

X ± SD 

(n=01) 

Group B 

(Glyceryl trinitrate- 

Misoprostol group) 

X ± SD 

(n=01) 

   Significance 

At 1 hour (on admission) 1014 82039 1018203 NS 

At 14 hour (after beginning of termination) 307481051 307882062 NS 

At 42 hour (after beginning of termination) 601681076 603482071 NS 

There was no statistically significant difference between the two groups regarding Bishop 

score pattern throughout the procedure (P > 5055) 
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Table (2): Comparison of Bishop Score pattern at different time intervals throughout 

the procedure within each group. 

 

 Bishop score at     

1 hour 

X ± SD 

Bishop score at    

14 hour 

X ± SD 

Bishop score at      

 42 hour 

X ± SD 

Group A  

(Misoprostol-only group) 
* 101482039 ** 307481051 601681076 

Group B (Glyceryl trinitrate-

Misoprostol group) 

 

*** 1018203 ****307882062 603482071 

*  = Bishop score at 5 hour versus Bishop score at 21 hour in group A 

**  = Bishop score at 21 hour versus Bishop score at 14 hour in group A 

***  = Bishop score at 5 hour versus Bishop score at 21 hour in group B 

**** = Bishop score at 21hour versus Bishop score at 14hour in group B 

 

In both groups: 

There was statistically significant improvement in Bishop score at 21 hour and at 14 hour 

compared to that at 5 hour (P<5055) 

 

Table (2): Efficacy indicators in both groups. 

 

                     Indicator  Group A  

(Misoprostol

-only group) 

X ± SD 

(n=01) 

Group B 

(Glyceryl trinitrate- 

Misoprostol group) 

X ± SD 

(n=01) 

signific

ance 

Induction –maximum Bishop interval (in hours) 1706683064 1402184088 NS 

Induction- delivary interval (in hours) 3207283096 1805186022 NS 

Maximum Bishop- termination interval (in hours) 4028106 30783055 NS 

 

There was no statistically significant difference between two groups regarding the induction – 

maximum Bishop Interval, induction- termination interval and maximum Bishop- termination 

interval (P > 5055) 

 

Table (0): Side effects recorded in the studied groups. 

 

 

 
Group A 

(Misoprostol-only 

group) 

(n = 01) 

Group B 

(Glyceryl trinitrate- 

Misoprostol group) 

(n = 01) 

Significance 

n % n % 

Symptom free  37 74: 35 65: S 

Headache  5 5: 15 45: S 

Hot flushes 5 5: 5 5: NS 

Nausea  5 25: 5 5: S 

Vomiting  3 6: 5 5: S 

Fever  5 25: 5 5: S 

Palpitation  5 5: 5 5: NS 

The percentage of asymptomatic patients in group A was statistically lower than that in group 

B (P<5055). 
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Nausea,vomiting and fever were recorded in a higher percentage in group A than that in 

group B) (Table 21). 

 

Table (6): Frequency of combined side effects in both groups. 

 

 Group A 

(Misoprostol- 

only group) 

(n = 01) 

              Group B  

      (Glyceryl trinitrate-         Misoprostol      

     group) significance 

                  (n = 01) 

n %  n %                     . 

       Nausea and vomiting  2 1: 5 5:                 NS 

       Vomiting and fever  5 5: 5 5:                 NS 

       Nausea and fever 1 4: 5 5:                 NS 

There was no statistically significant differences between the two groups regarding the 

frequency of combined side effects (P>5055) 

 

 

Table (7): Mean maternal blood pressure and pulse during the procedure. 

 

 

Group A 

(Misoprostol-

only group) 

X ±SD 

(n=01) 

Group B 

(Glyceryl 

trinitrate- 

Misoprostol 

group) 

X ±SD 

(n=01) 

Significance 

Systolic BP 

  At 1 hour 

  At 14 hour 

  At 42hour 

 

22402821035 

22104822083 

22104822081 

 

22207822084 

2220289075 

22207822089 

NS 

Diastolic BP 

  At 1 hour 

 At 14 hour 

 At 42hour 

 

740887081 

7908187041 

8203486051 

 

71078705 

730486052 

730486052 

NS 

Maternal pulse 

  At 1 hour 

 At 14 hour 

 At 42hour 

 

79081825091 

720887091 

820398901 

 

8306489022 

870588044 

870748882 

NS 

 

There was no statistically significant difference between the two groups as regard the 

Changes in the maternal systolic BP, maternal diastolic BP and maternal pulse during the 

procedure. (P>5055) (Table 24). 

 

Table (1): Complications of termination in both groups. 

 

 Group A 

(Misoprostol-only 

group) 

(n= 01) 

Group B 

(Glyceryl trinitrate- 

Misoprostol group) 

(n=01) 

Significance 

n % n % 

 

Severe vaginal bleeding  
1 10 1 10 NS 
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Rupture of the uterus  1 10 1 10 NS 

Incomplete evacuation of the 

intrauterine contents  
11 410 2 10 S 

 

Only 24 (18:) cases in the study were 

complicated by retained produces of 

conception (incomplete evacuation of the 

uterus), 25(15:) of them were in group A 

and 4 (8:) in group B. This difference 

between the two groups was statistically 

significant (P<5055) 

 

Discussion 
The results of this study indicated that the 

NO donor, glycery  trinitrate, cause cervical 

ripening effect  because  it  increase the 

softness,  and the dispensability of cervix 

and did not affect the diameter and length 

of the cervix. These Bishop Score changes 

are significant. The induction –termination 

interval and induction -maximum Bishop 

interval was shorter in NO donor group (B) 

but it's not statistically significant.  

 

The need for complementary procedure 

such as Foleys catheter, oxytocin or both 

and D&C was 5(25:), 25(35:), 4(8:) and 

25(15)% in group A respectively and 1(4:), 

7(24:), 3(6:) and 4(8:) in group B. So 

There significant decrease in the need of the 

complementary procedure group B 

 

As regard maternal B.P. and pulse change 

during the proceed there was change in the 

maternal B.P in the form of decrease in BP 

and increase in pulse rate but these changes 

are not statistically significant.  

 

As far as the total side effects were occur  

in the misoprostol induced group (A) was 

16:   ,of them there was nausea 37:, 

vomiting 16:, fever 37: ,compared with 

45: in group B ,all of them were complain 

of headache
(3)

.   

 

No serious obstetric complications such as 

sever vaginal bleeding and rupture uterus 

had done in both groups whoever retained 

products of conception was occur in 

25(15:) patients in group A and in 4 (8:) 

patients in group B. 

 

From the results of the present study we can 

reach the following conclusion: 

2. Misoprostol is less effective drug in 

induction of second trimester preg-

nancy termination in patients with 

unfavourable cervix (Bishop Score < 

4) because of nearly half cases need 

complementary procedures and only 

2/1 of these patients completed termi-

nation of their pregnancy without any 

complementary procedure. 

1. NO donor glyceryl trinitrate was  

effective drug concerning cervical 

ripening as regard it improves  the 

Bishop score on repeated doses  

 

Recommendations: 

2. NO donor can induce more cervical 

ripening by local application of gel or 

paste intra-cervical. This may produce 

more significant changes in Bishop 

score and be more effective as cervical 

ripening agent.  

1. Use of other  systemic preparations of 

NO donors as Isosorbid  mononitrate 

instead of glyceryl trinitrate for higher 

doses  

3. Glyceryl trinitrate can be used with 

higher doses to produce more cervical 

ripening effect. 

4. The NO donor can be also used for 

produce more softness   of the cervix 

before suction evacuation  of vesicular 

mole  
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 الملخص العربي

 فى وستىل مقارنة بال ميزوبروستىل فقطمع ميزوبر " معطيات عقار النيتريك أوكسيذ

 " تحفيزالىلادة  بعذ انتهاء فترة الحمل

 
أجشيج ٕزٓ اىذساست بقسٌ أٍشاض اىْسبء ٗاىخ٘ىيذ بَسخشفٚ اىَْيب اىجبٍعي في اىفخشة ٍِ 

بذٗاعي ٗاظحت  ِ اىسيذاث اىح٘اٍوحبىت ٍ 0255 احخ٘ث ٕزٓ اىذساست عيٚ  1524حخٚ ٍبي٘ 1523فبشايش

لإّٖبء اىحَو 0 حعخبش ٕزٓ اىذساست ٍقبسّٔ عش٘ائيت ىخحذيذ دٗس ٍعطٚ أٗمسيذ اىْخشيل ٕٗ٘ ثلاثي ّيخشاث 

اىجيسشٗه )الاّجسيذ( في حٖيئت عْق اىشحٌ قبو ئّٖبء اىحَو فٚ ٕزٓ اىفخشة ٗحٌ حقسيٌ ٕزٓ اىحبلاث ئىٚ 

 ٍجَ٘عخيِ: 

 اىَجَ٘عت الأٗىٚ )أ( : 

سبعبث) ّصف قشص(  4مو ٍينشٗ جشاً 55حٌ ئعطبؤِٕ عقبس اىَيزٗبشٗسخ٘ه)اىَيزٗحبك( بجشعت 

 0 ٗحٌ ٗظعٖب ححج اىيسبٍُينشٗ جشاً(  555جشعبث )6بحذ أقصٚ 

 اىَج٘عت اىثبّيت )ة( : 

ٍينشٗ جشاً  )قشص ٗاحذ( ( ثٌ  555حٌ ئعطبؤِٕ عقبس ثلاثٚ ّيخشاث اىجيسشٗه بجشعت 

ٍينشٗجشاً  55َيزٗبشٗسخ٘ه ) اىَيزٗحبك ( بجشعتاىحَو ببعطبؤِٕ اىاسخنَبه عَييت ئّٖبء 

 جشعبث 6سبعبث بحذ أقصٚ  4مو 

سبعبث ىَلاحظت اىخغييش فٚ ّظبً اىبيش٘ة ىخقييٌ عْق اىشحٌ ٗىقذ مبُ الاّخقبه  4ٗحٌ فحض اىسيذاث مو 

ئعطبء اىَيزٗبشٗسخ٘ه ىنو   سبعت ٍِ بذايت 14لأٙ ٗسييت أخشٙ يخٌ ئرا ىٌ حبذأ عَييت اّٖبءاىحَو بعذ ٍشٗس 

 اىحبلاث فٚ اىَجَ٘عخيِ 0

ٗقذ حٌ حسبة اى٘قج اىنيٚ ٍِ اسخخذاً عقبس اىَيزٗبشٗسخ٘ه ىنلا ٍِ اىَجَ٘عخيِ ببلإظبفت ىي٘سييت 

اىَسبعذة حخٚ حذٗد عَييت ئّٖبء اىحَو ٗرىل ىحسبة اى٘قج اىنيٚ اىخٚ اسخغشقخٔ عَييت ئّٖبء اىحَو فٚ مو 

 ٍجَ٘عت عيٚ حذة0

ٍلاحظت ٗحذٗيِ أٙ ٍِ الأعشاض اىجبّبيت ىلأدٗيت اىَسخخذٍت في اىذساست مَب حٌ أيعبً ٍخببعت اىسيذاث حٌ 

 سبعت بعذ عَييت ئّٖبء اىحَو ىلامخشبف اىَبنش ٗعلاج أٙ ٍشبمو بعذ عَييت ئّٖبء اىحَو0 14ىَذة 

 -ٍِٗ ْٕب خيصج ٕزٓ اىذساست اىي الاحٚ :

 ٚ حٖيئت عْق اىشحٌ ٗححسيِ حقييٌ بيش٘ة ىخقييٌ عْق اىشحٌ 0عقبس اىثلاثٚ ّيخشاث اىجيسشٗه فعبه ف (2)

ببىشغٌ ٍِ اىفعبىيبث اىسببقٔ ىيعقبس الا ّٔ لا يإثش عيٚ اى٘قج بيِ عَييت ححفيز اّٖبء اىحَو ٗاسخنَبه   (1)

 الاّٖبء 0

حقييو عذد اىحبلاث اىخٚ اسخخذٍج عقبس اىثلاثي ّيخشاث اىجيسشٗه اىٚ حبلاث اىخٚ اسخخذٍج ٗسبئو   (3)

 بفيت ) اسخنَبىئ( لاّٖبء اىحَو  0اظ

 اىْسبت اى٘اظحت ىيحبلاث اىخٚ مبّج حعبّٚ ٍِ اىصذاع بعذ اسخخذاً عقبس ثلاثٚ ّيخشاث اىجيسشٗه 0 (4)
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 لا ي٘جذ حأثيش ىٖزا اىعقبس عيٚ اىْبط  ٗاىعغط ىيسيذاث اىَشخشمبث فٚ اىذساست 0  (5)
 

 

 


