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Abstract 

Background: Postpartum haemorrhage (PPH) is the major cause of maternal death worldwide, significantly 
in poor countries, like Asia, Africa. In our country PPH is the major cause of maternal mortality (about 80%). 
Global studies for decades showed that maternal mortality following PPH is due to uterine atony following 
vaginal delivery, caesarean section delivery and use of uterotonic drugs are the choice for both prevention and 
treatment of PPH. This study aims to evaluate the use and efficacy of intrauterine misoprostol versus oxytocin 
alone, in controlling postpartum haemorrhage due to atonic uterus amongst women with undergone Caesarean 
section in a tertiary care hospital setting of Bangladesh. Material and Methods: This randomized clinical trial 
was done in the Department of Obstetrics & Gynecology, Eastern Medical college Hospital, Cumilla, 
Bangladesh between January 2022 to December 2022. A total of 100 participants were randomly selected from 
all patients who admitted for elective cesarean section within this period. In this, the study group (Group 
A=50), received only intrauterine misoprostol after placental delivery. On the other hand, in control group 
(Group B=50) received routine intravenous Oxytocin alone. Results: There were no significant differences in 
baseline characteristics between the two groups. Group A (misoprostol) showed significantly lower pre-
operative, post-operative, and total blood loss compared to Group B (oxytocin). Post-operative hemoglobin 
and hematocrit levels were significantly higher in Group A (p<0.01 and p<0.001, respectively). Additionally, 
Group A required fewer additional uterotonics and had a lower incidence of side effects, with no major 
differences in the type of adverse effects between the groups. Conclusion: This study concluded that 
intrauterine misoprostol is more effective than intravenous oxytocin in reducing blood loss and maintaining 
better postoperative hemoglobin and hematocrit levels during cesarean section, with fewer additional 
uterotonic requirements and minimal side effects. 
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Introduction       
Postpartum hemorrhage (PPH) continues to be the 
leading cause of maternal deaths worldwide1. It is 
responsible for over one-third of maternal fatalities 
in Asia and Africa2,3. Uterine atony is the primary 
cause of PPH and can occur after both vaginal and 
cesarean births4. PPH is defined as a blood loss of 
500 mL or more after vaginal delivery, or 1000 mL 
or more following a cesarean section5,6. Uterine 
atony occurs when uterus does not contract (or 
tighten) properly during or just after delivery7. For 
decade, Oxytocin has been routinely used to prevent 
uterine atony and excess uterine bleeding during 
cesarean section (CS).  
 
Misoprostol is a synthetic analogue of natural 
prostaglandin E (PGE1). It is an effective anti-ulcer 
agent8 and also used in medical abortion, medical 
management of miscarriage, induction of labor, 
cervical ripening before surgical procedures, and the 

treatment of postpartum hemorrhage. It can be used 
in different routes effectively including oral, 
vaginal, sublingual, buccal, or rectal9,10. One 
research study by Quiroga-Díaz, et al10 proved the 
efficacy of the intrauterine use of misoprostol (800 
µg) versus placebo for the prevention of PPH after 
CS delivery. 
 
This current Randomized control trial was done to 
compare the efficacy and safety of intrauterine 
misoprostol versus intravenous oxytocin in the 
prevention of primary postpartum hemorrhage 
during cesarean section. 
 
Materials and Methods 
This Prospective Randomized control trial was 
conducted in the Department of Obstetrics & 
Gynaecology, Eastern Medical College Hospital, 
Comilla, Bangladesh between January 2022 to 
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December 2022. A total of 100 pregnant woman at 
term (37-40 weeks) have been selected as per 
inclusion criteria from all patients those who 
admitted for elective cesarean section within this 
period. Informed written consent was taken from all 
participants after discussing the nature and aim of 
the study. Exclusion criteria included women with 
anemia (Hb <8 g/dL), cardiac disease, renal disease, 
liver disease, twin pregnancy, antepartum 
hemorrhage (such as placenta previa or abruptio 
placentae), coagulopathy, hypertension, known 
hypersensitivity to prostaglandins, and those who 
did not provide consent. 
 
All women were undergone randomization by 
random sampling into two groups. The study group 
(A=50) received 600µg (300 +300) of misoprostol 
as intrauterine insertion at each cornual part 
bilaterally, after placental delivery and after 
exploring the uterine cavity.  The other group, 
control group (B=50) received 10 units of Oxytocin 
infusion. The main outcome measurements were 
per-operative palpation of uterine tonicity, volume 
of intraoperative blood loss, and measurement of 
hemoglobin/hematocrit levels comparing 
preoperative and post-operative period. 
Intraoperative blood loss was measured by 
standardized visual estimation method, after 
operation by blood collected in the suction apparatus 
and weighting the used abdominal mop and gauzes 
per-operatively. All women were followed up 
postoperatively for 24 hours. Secondary outcome 
measured by the requirement of additional 
uterotonic agent, misoprostol related side effects.  
 
Data Collection and Analysis: The study protocol 
was reviewed and approved by the ethical Review 
Committee of Eastern Medical College and hospital, 
Cumilla, Bangladesh. Data was coded and entered 
using SPSS v25 for analysis. Quantitative data 
described by mean and standard deviation and 
comparison was done between the two groups by 
Unpaired ‘t’ tests. p-value <0.05 was taken as 
significant. 
 
Results 
The study reveals that the mean age of Group-A, 
who received misoprostol, was 25.46 with SD 5.24 
while the mean age of Group-B who received 
oxytocin was 25.74 with SD 5.28. However, the 
average BMI of the women in the Group A was 
22.98 with SD 1.48 whereas the average BMI of the 
women in the Group-B was 23.12 with SD 2.00. 
Interestingly, the menstrual cycle of 98.0% women 
of Group-A was found regular, whereas that cycle of 
100.0% women of Group-B was found regular. 
Furthermore, most (64.0%) of the women of Group-
A as well as most (66.0%) of the women of Group-
B were Multiparous. Interestingly most (40.0%) 

women of Group-A were with multi gravidity, 
followed by 36.0% with 1st gravidity and 24.0% with 
2nd gravidity. On the other hand, among the women 
of Group-B, 34.0% each were with 1st and 2nd 
gravidity while only 32.0% were with multi 
gravidity. However, the average gestational age of 
the women in the Group-A was 38.46 with SD 1.11 
whereas the average gestational age of the women in 
the Group-B was 38.62 with SD 1.03. There was no 
statistical difference between the two groups 
concerning maternal age, body mass index, parity, 
gestational age (Table-I).  
 
Table-II showed that the average pre-operative 
blood loss among the women in the Group-A was 
289.1 ml with SD 49.61 whereas the average pre-
operative blood loss among the women in the 
Group-B was 399.1 ml with SD 46.81. The pre-
operative blood loss among the women of Group-A 
was significantly lower than that among the women 
of Group-B. On the other hand, the average post-
operative blood loss among the women in the Group 
A was 90.30 ml with SD 47.78 whereas the average 
post-operative blood loss among the women in the 
Group-B was 181.80 ml with SD 44.57. The post-
operative blood loss among the women of Group-A 
is significantly lower than that among the women of 
Group-B. However, the average total blood loss 
among the women in the Group-A was 379.30 ml 
with SD 85.91 whereas the average total loss among 
the women in the Group-B was 580.7 ml with SD 
79.54. The total blood loss among the women of 
Group-A is significantly lower than that among the 
women of Group-B. 
 
Table-III showed that the average pre-operative 
mean hemoglobin in Group-A was 12.00 gm/dl with 
SD 0.86 whereas the average pre-operative mean 
hemoglobin in Group-B was 11.96 gm/dl with SD 
0.67. The difference was not statistically significant 
(p>0.05). Similarly, the average of post-operative 
mean hemoglobin in Group-A was 11.3 gm/dl with 
SD 0.89 whereas the average post-operative mean 
hemoglobin in Group-B was 10.44 gm/dl with SD 
1.59. The average post-operative mean hemoglobin 
in Group-A was significantly higher than that of 
Group-B (p<0.01). On the other hand, the average 
pre-operative mean hematocrit in Group-A was 
36.1% with SD 2.47 whereas the average of pre-
operative mean hematocrit in Group-B was 35.92% 
gm/dl with SD 2.22. The difference was not 
statistically significant (p>0.05). Besides, the 
average of post-operative mean hematocrit in 
Group-A was 33.8% with SD 2.31 whereas the 
average of post-operative mean hematocrit in 
Group-B was 30.80% gm/dl with SD 2.33. The 
mean hematocrit in Group-A was significantly 
higher than that of Group-B (p<0.001). 
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Table-I: Background information of the study population (n=100) 

Variable Group-A (n=50) Group-B (n=50) Significance 
Age (years), (mean ± SD) 25.46 ± 5.24 25.74 ± 5.28 p>0.05 
BMI (Kg/m2), (mean ± SD) 22.98 ± 1.48 23.12 ± 2.00 p>0.05 
Gravidity (%) 
1st 
2nd 
Multi 

 
36.0% 
24.0% 
40.0% 

 
34.0% 
34.0% 
32.0% 

p>0.05 

Parity (%) 
Nulliparous 
Multiparous 

 
36.0% 
64.0% 

34.0% 
66.0% p>0.05 

Gestational age (weeks), (mean ± SD) 38.46 ± 1.11 38.62 ± 1.03 p>0.05 
 
Table-II: Comparison of per-operative and post-operative blood loss between two groups (n=100) 

Blood loss Group-A (n=50) Group-B (n=50) Significance 
Per-operative blood loss (ml), Mean ± SD 289.1 ± 49.61 399.1 ± 46.81 p<0.001 
Post-operative blood loss (ml), Mean ± SD 90.3 ± 47.78 181.8 ± 44.57 p<0.001 
Total blood loss 379.3 ± 85.91 580.7 ± 79.54 p<0.001 

 
Table-III: Pre-operative and post-operative hemoglobin and hematocrit values between two groups (n=100) 

Variables Group-A (n=50) Group-B (n=50) Significance 
Pre-operative hemoglobin (gm/dl), Mean ± SD 12.0 ± 0.86 11.9 ± 0.67 p>0.05 
Post-operative hemoglobin (gm/dl), Mean ± SD 11.3 ± 0.89 10.4 ± 1.59 p<0.01 
Pre-operative HCT (%), Mean ± SD 36.1 ± 2.47 35.9 ± 2.22 p>0.05 
Post-operative HCT (%), Mean ± SD 33.8 ± 2.31 30.8 ± 2.33 p<0.001 

 
Table-IV: Comparison of additional uterotonic requirement, incidence and distribution of side effects 
between two groups (n=100) 

Variables Group-A 
(n=50) 

Percentage 
(%) 

Group-B 
(n=50) 

Percentage 
(%) 

Need for additional utero-tonics Yes 
No 

8.2% 
91.8% 

Yes 
No 

76.0% 
24.0% 

Need other additional interventions Yes 
No 

0.0% 
00.0% 

Yes 
No 

14.0% 
86.0% 

Incidence of side effects Yes 
No 

10.00% 
90.0% 

Yes 
No 

24.0% 
76.0% 

Distribution of side effects 
Headache 
Fever 
Shivering 
Vomiting 

 

 
60.0% 
0.0% 

20.0% 
20.0% 

 

 
41.7% 
8.3% 
16.7% 
33.3% 

In this study Group-A required significantly fewer 
additional uterotonics and had a lower incidence of 
side effects compared to Group-B, with no major 
differences in the type of adverse effects observed 
between the groups (Table-IV). 
 
Discussion 
Excessive blood loss during and after delivery 
represents the main cause of maternal mortality and 
morbidity. It accounts for almost 25% of maternal 
death worldwide11. It is well known fact that 
cesarean section is a major obstetrics interference 
that invariably causes severe PPH. Oxytocin is used 
routinely to prevent uterine atony during surgery12. 
Methyl ergometrine, once widely used, is now 

discouraged due to its adverse effects on the heart 
and peripheral blood vessels12,13. Following 
oxytocin, misoprostol administered via various 
routes has been proven in numerous studies to be a 
highly effective uterotonic agent for the prevention 
of PPH14,15.  
 
In this study, we chose the intrauterine route of 
misoprostol because it is the most convenient way to 
put misoprostol during cesarean section than other 
routes such as oral, sublingual, buccal, or rectal. In 
addition, misoprostol is an autacoid substance, so its 
effect is stronger if it is closer to target organ to 
contract the uterine muscle16. It binds to myometrial 
cells to cause strong myometrial contractions that 
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start at the fundus near a cornu and propagate down 
to the body of the uterus17,18. Several studies and 
meta-analyses have demonstrated that misoprostol, 
administered through various routes (oral, 
sublingual, or rectal), is effective in reducing 
postpartum hemorrhage; however, no single route of 
administration has been proven to be superior to the 
others19-21. But in this study, intrauterine 
administration proved much efficacy than 
intravenous administration group. Most previous 
studies reported significant adverse effects, 
primarily shivering and fever22-24, however, in our 
study, the majority of women in both groups did not 
experience any side effects. 
 
Surprisingly, this study showed that the mean 
estimated blood loss was statistically significantly 
lower in the misoprostol group. Mean Hemoglobin 
and Hematocrit level changed was also statistically 
significantly lower. And the results from the study 
consistently showed that women in Group A had 
significantly better outcomes in terms of both blood 
loss (pre-, post-, and total) and post-operative blood 
parameters (hemoglobin and hematocrit) compared 
to Group B. These differences are not only 
statistically significant but also clinically relevant, 
suggesting that the interventions or conditions 
associated with Group A are more effective in 
managing blood loss and supporting post-operative 
recovery. Our findings are consistent with those of 
several other similar studies22-25.  
 
Conclusion 
This study concluded that intrauterine misoprostol 
(600 µg) is more effective than intravenous oxytocin 
(10 IU) in controlling postpartum hemorrhage 
during cesarean section. Misoprostol significantly 
reduced the incidence of PPH and blood loss without 
increasing the need for additional uterotonics, blood 
transfusions, or interventions. It was associated with 
minimal side effects, mainly mild fever and transient 
shivering. Unlike oxytocin, which has a short half-
life, requires cold storage, and is more expensive, 
misoprostol is cost-effective, stable at room 
temperature, and easy to administer, making it a 
practical option for PPH prevention. 
 
Conflict of Interest 
The authors declared that they have no conflicts of 
interest. 
 
References 
1. Say L, Chou D, Gemmill A, Tunçalp Ö, Moller 

AB, Daniels J, et al. Global causes of maternal 
death: a WHO systematic analysis. Lancet Glob 
Health. 2014; 2 (6): e323-33. doi: 10.1016/ 
S2214-109X(14)70227-X.  

2. Karoshi M, Keith L. Challenges in managing 
postpartum hemorrhage in resource-poor 

countries. Clin Obstet Gynecol. 2009; 52 (2): 
285-98. doi: 10.1097/GRF.0b013e3181a4f737. 

3. Abbas AM, Amin MT, Ali SS, Salem NZ. 
Maternal mortality: a tertiary care hospital 
experience in Upper Egypt. Int J Reprod 
Contracept Obstet Gynecol. 2017; 5 (5): 1466-
71. doi: 10.18203/2320-1770.ijrcog20161306. 

4. AbouZahr C. Global burden of maternal death 
and disability. Br Med Bull. 2003; 67: 1-11. doi: 
10.1093/bmb/ldg015.  

5. Mousa HA, Blum J, Abou El Senoun G, Shakur 
H, Alfirevic Z. Treatment for primary 
postpartum haemorrhage. Cochrane Database 
Syst Rev. 2014; 2014 (2): CD003249. doi: 
10.1002/14651858.CD003249.pub3. 

6. Tan SJ, Marasinghe JP, Oligbo N, Mahran M. 
Misoprostol in the management of postpartum 
haemorrhage in low-resource settings. BJOG. 
2011; 118 (9): 1144. doi: 10.1111/j.1471-0528. 
2011.02986.x.  

7. Breathnach F, Geary M. Uterine atony: 
definition, prevention, nonsurgical 
management, and uterine tamponade. Semin 
Perinatol. 2009; 33 (2): 82-7. doi: 
10.1053/j.semperi.2008.12.001. 

8. Shaheen M, Sharma R. Misoprostol - A Wonder 
Drug. Bangladesh J Med Sci. 2012; 10 (4): 221-
5. doi: 10.3329/bjms.v10i4.9490. 

9. Allen R, O'Brien BM. Uses of misoprostol in 
obstetrics and gynecology. Rev Obstet 
Gynecol. 2009; 2 (3): 159-68. 

10. Quiroga-Díaz R, Cantú Mata R, Tello Gutiérrez 
HE, Puente Villalobos M, Montemayor Garza 
R, Martínez Mendoza A. Misoprostol 
intrauterino para la prevención de la hemorragia 
postcesárea [Intrauterine misoprostol for the 
prevention of bleeding cesarean]. Ginecol 
Obstet Mex. 2009; 77 (10): 469-74. Spanish. 

11. Acharya G, Al-Sammarai MT, Patel N, Al-
Habib A, Kiserud T. A randomized, controlled 
trial comparing effect of oral misoprostol and 
intravenous syntocinon on intra-operative 
blood loss during cesarean section. Acta Obstet 
Gynecol Scand. 2001; 80 (3): 245-50. doi: 
10.1034/j.1600-0412.2001.080003245.x. 

12. Munn MB, Owen J, Vincent R, Wakefield M, 
Chestnut DH, Hauth JC. Comparison of two 
oxytocin regimens to prevent uterine atony at 
cesarean delivery: a randomized controlled 
trial. Obstet Gynecol. 2001; 98 (3): 386-90. doi: 
10.1016/s0029-7844(01)01479-x. 

13. Young RC. The uterine pacemaker of labor. 
Best Pract Res Clin Obstet Gynaecol. 2018; 52: 
68-87. doi: 10.1016/j.bpobgyn.2018.04.002. 

14. Abdelaleem AA, Abbas AM, Thabet AL, 
Badran E, El-Nashar IH. The effect of initiating 
intravenous oxytocin infusion before uterine 
incision on the blood loss during elective 
cesarean section: a randomized clinical trial. J 

Naher K, et al.                                                                                                        Eastern Medical College Journal 



Eastern Med Coll J. July 2025 Vol.10 No.2 115 

Matern Fetal Neonatal Med. 2019; 32 (22): 
3723-8. doi: 10.1080/14767058.2018.1471461. 

15. Tang OS, Gemzell-Danielsson K, Ho PC. 
Misoprostol: pharmacokinetic profiles, effects 
on the uterus and side-effects. Int J Gynaecol 
Obstet. 2007; 99 Suppl 2: S160-7. doi: 
10.1016/j.ijgo.2007.09.004.  

16. Vimala N, Mittal S, Kumar S. Sublingual 
misoprostol versus oxytocin infusion to reduce 
blood loss at cesarean section. Int J Gynaecol 
Obstet. 2006; 92 (2): 106-10. doi: 
10.1016/j.ijgo.2005.10.008. 

17. Sayed M, Sayed S, Ibrahim M. Comparison 
between the effect of sublingual and rectal 
misoprostol on hemoglobin level change before 
and after caesarean section. Egypt J Med Res. 
2020; 1 (2): 13–23. doi: 
10.21608/ejmr.2020.89117. 

18. Bedeir AM, Hegab MH, Attia AM. Intrauterine 
versus sublingual misoprostol for the control of 
intra and postoperative bleeding due to atonic 
uterus in cesarean delivery. Al-Azhar Med J. 
2022; 51 (3): 1347-60. doi: 
10.21608/amj.2022.240664. 

19. Tiwari S, Noor N, Parveen S, Khan R. The 
efficacy and safety of intrauterine misoprostol 
during cesarean section in prevention of 
primary post-partum hemorrhage: a 
randomized controlled trial. Int J Obstet 
Gynecol. 2022; 2 (1): 1-5. doi: 
10.51626/ijog.2022.02.00010. 

20. Lashin MAE, Bader AAY, Abdelmageed MA, 
Helal KF. Use of intravenous oxytocin versus 
intrauterine misoprostol in prevention of 
postpartum hemorrhage. Egypt J Hosp Med. 
2022; 87: 1083-7. 

21. Chaudhuri P, Banerjee GB, Mandal A. Rectally 
administered misoprostol versus intravenous 

oxytocin infusion during cesarean delivery to 
reduce intraoperative and postoperative blood 
loss. Int J Gynaecol Obstet. 2010; 109 (1): 25-
9. doi: 10.1016/j.ijgo.2009.11.009. 

22. Rasri W. Intrauterine misoprostol plus 
intravenous oxytocin for reduction of blood loss 
in cesarean delivery. Thai J Obstet Gynaecol. 
2018; 26 (4): 237-45. 

23. Abdelaleem AA, Abdelaleem NA, Abbas AM. 
Intrauterine misoprostol versus intravenous 
oxytocin infusion during cesarean delivery to 
reduce intraoperative and postoperative blood 
loss: a randomised clinical trial. Int J Reprod 
Contracept Obstet Gynecol. 2019; 8 (4): 1662-
7. doi: 10.18203/2320-1770.ijrcog20191238. 

24. Atef A, Shehata HSEAM, Bassiouny YA, Al-
Inany HG. Comparative study between the roles 
of intrauterine misoprostol versus the 
sublingual route for prevention of postpartum 
blood loss in elective cesarean sections: a 
randomized controlled trial. BMC Pregnancy 
Childbirth. 2024; 24 (1): 710. doi: 10.1186/ 
s12884-024-06889-y. 

25. Cunningham FG, Leveno KJ, Bloom SL, Hauth 
JC, Gilstrap LC. Obstetric hemorrhage. In: 
Williams Obstetrics. 26th ed. New York: 
McGraw-Hill Education; 2022. pp 731-49.  

 

 
 
 
 
 
 
 
 
 

Citation of this article 
Naher K, Naher A. Intrauterine Misoprostol 
Versus Intravenous Oxytocin for the 
Prevention of Primary Postpartum Hemorrhage 
During Cesarean Section: A One-Year 
Randomized Controlled Trial. Eastern Med 
Coll J. 2025; 10 (2): 111-5.  
      https://doi.org/10.3329/emcj.v10i2.85706 

Naher K, et al.                                                                                                        Eastern Medical College Journal 


	Demographic characteristics of the patient show that a total of 424 patients enrolled in the study. Among paediatric patients’ majority (51.21%) children were from school age (6-12 years old) with the mean age of the paediatric patients being 9.79±3.9...



