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 Abstract--The objective of this study was to compare the effects of vasopressin injection around the 

uterine myoma in open myomectomy with misoprostol rectal surgery to reduce bleeding during the surgery and 

the level of changes in hemoglobin. In a clinical trial study, 66 patients who were candidates for open 

myomectomy, were randomly divided into two groups (each group included 33 patients). The first group received 

400 µg misoprostol 30 minutes before rectal surgery and the second group received a 20-unit vasopressin 

ampoule in 19 ml of dissolved normal saline 30 minutes before the surgery. The bleeding volume and 

hemoglobin level before and after the surgery were measured in two groups and compared with independent and 

paired t-tests. The mean bleeding volume in the two misoprostol and vasopressin groups was 199.4  ±370.9 and 

261.5  ±120.3 ml, respectively. The mean lost blood was lower in the vasopressin group (p=0.009). The mean 

changes in hemoglobin level in the misoprostol and vasopressin groups were 1.68 ± 0.63 and 1.3 ± 0.55 g / dl, 

respectively, and the difference between two groups was significant (p = 0.01). Based on the results of our study, 

vasopressin seems to be more effective than misoprostol in controlling bleeding during myomectomy, but due to 

inconsistencies in the results of different studies, further studies on these two drugs are recommended to 

determine the most effective drug in controlling bleeding during the myomectomy surgery. 
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I. INTRODUCTION 
 Uterine fibroids are benign tumors of smooth muscle cells around the myometrium, where large 

aggregates of extracellular matrix consisting of collagen, elastin, fibronectin, and proteoglycans can be found (1 

& 2). In an epidemiologic study in the United States in 2003, about 80 percent of black women and 70 percent of 

white women were found to have leiomyoma in sonography examinations (3). Surgical treatment is often 

required when these fibroids develop symptoms such as menorrhagia, severe dysmenorrhea, urinary recurrence or 

obstructive symptoms, infertility, and recurrent miscarriages, dyspareunia, and sexual disorders (4).  Procedures 
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such as uterine artery embolization (5 & 6), myolysis (7), laparoscopic and abdominal myomectomy (8) and 

preoperative GnRH agonist injection are used to treat uterine fibroids  .There is also controversy on the 

effectiveness and safety of the interventions to reduce bleeding during myomectomy (9). The interventions 

include intra-myometrium injection of vasopressin (10 & 11), intravascular injection of oxytocin (12), and use of 

tourniquet (13 & 14), chemical dissection with sodium-2-mercaptoethanesulfonate (mesna) (15), intra-

myometrium injection of bupivacaine and epinephrine (16), and complete removal of myoma using morcellation 

by clamping the uterine and ovarian arteries. In the case of very severe bleeding, both uterine arteries can be 

closed or ligated (17, 18). Vasopressin is a type of antidiuretic hormone that causes smooth muscles` contraction 

in the wall of capillaries. Its complications include bradycardia and cardiovascular collapse (18). Misoprostol is 

an analogue of E1prostaglandin and is currently used around the world for uterine drainage in cases of missed or 

incomplete abortions and intrauterine death and induction of labor (19). Several studies have indicated that 

misoprostol causes very strong contractions in the uterine muscles that can reduce myometrium-induced and 

postpartum bleedings (20-22). Since misoprostol and vasopressin are currently used to reduce the volume of 

myomectomy-induced bleeding, the efficacy of each of these methods has been controversial, and no ideal 

methods has been proposed so far for the appropriate control of myomectomy-induced bleeding during the 

surgery and no study has been conducted in Iran to compare these two drugs. The objective of this study was to 

compare the effects of vasopressin injection around the uterine myoma in open myomectomy surgery and rectal 

misoprostol in reducing the volume bleeding during the surgery as well as the level of changes in the 

hemoglobin. 

II. MATERIALS AND METHODS 

 This study was a clinical trial conducted in 2015 and 2016 in Alzahra and Shahid Beheshti hospitals in 

Isfahan. The statistical population of the study included the patients undergoing myomectomy in these centers .

Inclusion criteria included patients at the reproductive age of 15-45 years, having intramural myoma of 4-10 cm 

(confirmed by ultrasound and physical examination), clinical symptoms, no history of blood and coagulation 

diseases, and cardiovascular disease, normal platelet count, history of up to 3 laparotomies or previous cesarean 

section, no pregnancy, and BMI between 20 and 30. The exclusion criteria also included severe bleedings during 

the surgery causing hysterectomy, any drug complications, and hemodynamic disorders during the surgery, and 

severe adhesion causing severe bleeding during the dissection. 

 Sample size was estimated at 33 people for each group using the sample size estimation formula to 

compare the means with considering 95% confidence level, 80% test power, hemoglobin standard deviation of 

1.17, and the minimum significant difference between the groups of 0.8. After obtaining the permission from the 

Medical Ethics Committee of the University and obtaining written consent from patients to participate in the 

study and after providing necessary examinations and confirmation of inclusion criteria, the patients were 

randomly assigned to two groups of misoprostol and vasopressin. The patients’ characteristics including age, 

number of pregnancies, number of previous platelets, BMI, size and number of myomas and hemoglobin before 

the surgery had been recorded in each patient's data collection form . The first group received 400 µg misoprostol 
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as a single dose 30 minutes before the rectal surgery and the second group received a 20-unit vasopressin 

ampoule in 19 ml of dissolved normal saline 30 minutes before the surgery around the myoma and inside the 

myometrium. During myomectomy, the number of incisions on the uterus was limited as far as possible and the 

defect created on the uterus was restored in three layers. Then, all of the removed fibers were weighed and their 

numbers and the diameter of the largest of them were measured and recorded. In each group, the number of 

myomas and the size of myomas were classified as one or two myomas and more and classified as 4-7 cm 

myomas and 7-10 cm myomas and examined separately.  In order to estimate the volume of blood lost from 

sucked blood during the surgery, a number of blood-stained gases and long-gases (each gas included about 20 cc 

and each blood-saturated long-gas included 100 cc of blood) were used, with checking the hemoglobin before 

and 6 hours after the completion of surgery, level of blood loss was determined. The data were analyzed using 

SPSS, version 24, software. Statistical tests used for data analysis included Chi-square test, T-test, paired t-test, 

and Pearson correlation test. 

III. RESULTS  

 During the study, none of the exclusion criteria was observed in any patient. There were no significant 

differences between the two groups in terms of age. The mean number of previous pregnancies in both 

misoprostol and vasopressin groups was 1.5 ± 1.2 (p = 0.84). The mean number of myomas in misoprostol and 

vasopressin groups was 2.6±2 and 2.3 ± 1.7, respectively (p = 0.46). The mean size of myomas in the misoprostol 

and vasopressin groups were 7.58 ± 1.49 and 7.43 ± 1.42 mm, respectively (P = 0.68). The mean weight of 

myomas in the misoprostol and vasopressin groups was 239.8 ± 94.8 and 222.4 ± 99.7 g, respectively (P = 0.68) 

(Table 1). The mean numbers of incisions on the uterus in the misoprostol and vasopressin groups were 1.8 ± 1 

and 1.5 ± 0.8 times, respectively (p = 0.29). The number of incisions was 18 people in the misoprostol group and 

20 people in the vasopressin group (54.5% vs. 60.6%). Two incisions were seen in 7 and 9 cases (21.2% vs. 

27.3%), 3 incisions were seen in 5 and 3 cases (15.2% vs. 9.1%), and 4 incisions were seen in 3 and 1 case (9.1% 

vs. 3%). The frequencies of incisions were not different between the two groups (0.6). 

 The mean number of blood gases in the misoprostol and vasopressin groups were 10  ±7.8 and 6.6  ±1.9, 

respectively (p = 0.017). Also, the mean number of long-gases in the two groups was 0.76  ±0.8 and 0.4 ± 0.7, 

respectively, and there was no significant differences between the two groups (p = 0.08). The mean volume of 

suctioned blood in the two groups was 94.5  ± 48.2 and 87   ±43.1 ml, respectively, and the difference between 

the two groups was not significant (p = 0.51). The mean bleeding volume in the misoprostol and vasopressin 

groups was 370.9  ±199.4 and 261.5  ±120.3 ml, respectively. Vasopressin group patients had lower bleeding 

volume (p = 0.009). The mean preoperative hemoglobin level in the misoprostol and vasopressin groups was 12  ±

1.1 and 11.5 ± 0.81 g / dl, respectively, and the vasopressin group had lower hemoglobin (p = 0.028). 

Postoperative hemoglobin levels in the misoprostol and vasopressin groups were 10.36 ± 0.85 and 10.21 ± 0.74, 

respectively (p = 0.44). T-paired test also showed that hemoglobin level was significantly reduced in both groups 

(p <0.001). The levels of change in the hemoglobin in the misoprostol and vasopressin groups were 1.68 ± 0.63 

and 1.3 ± 0.55, respectively (p = 0.01). The percentage of reduction in hemoglobin level was 0.14 ± 0.05 in the 
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misoprostol group and 0.11 ± 0.04 in the vasopressin group. The hemoglobin level was significantly lower in the 

misoprostol group (p = 0.025) (Chart 1). Based on the Pearson correlation tests, there was a significant 

relationship between changes in hemoglobin level and myoma number, myoma weight, number of surgical 

incisions, previous laparotomy and volume of suctioned blood, so that with increasing each of these variables 

(myoma number, myoma weight, number of incisions, previous laparotomy, and volume of suctioned blood, the 

hemoglobin levels), the hemoglobin level significantly reduced. Also, the number of previous laparotomies was 

significantly correlated with changes in hemoglobin levels in the vasopressin group, but such a correlation was 

not observed in the misoprostol group. There was a significant correlation between the number of pregnancies 

and hemoglobin levels (p = 0.024) (Table 2). 

Table 1. Distribution of demographic variables in two groups of patients 

Variable Group  Misoprostol Vasopressin 
Mean age (year) 4. 4 ±6 .32 6.3±9.31 49.0 

Number (%) of previous pregnancies 

0 )2 . 21(7  )3 . 27(9  84.0 
1 )3 . 33(11  )2 . 24(8  

9.0 2 )2 . 21(7  )3 . 27(9  
3 )2 . 18(6  )2 . 15(5  
4 )1 . 6(2  )1 . 6(2  

Mean BMI 58.2±83.26 64.1±28.26 3.0 

Number (%) of myomas 
1 )5 . 45(15  )5 . 54(18  

65.0 2-3 )3 . 27(9  )2 . 18(6  
4 and more )3 . 27(9  )3 . 27(9  

Mean weight of myomas 8.94±8.239 7.99±4.222 47.0 
Mean size of myomas 49.1±58.7 42.1±43.7 68.0 
Number (%) of previous laparotomies )5 . 48(16  )5 . 54(18  62.0 

 

 
Chart 1. Mean hemoglobin level before and after surgery in both groups 
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Table 2. Correlation between hemoglobin level changes and demographic and clinical variables in the two groups 
 

Variable Misoprostol group Vasopressin group Total patients 
Correlation 
value 

P Correlation 
value 

P Correlation 
value 

P 

Age 14. 0-  44.0 15. 0-  39.0 18. 0-  15.0 
Number of 
pregnancies 

32. 0-  07.0 26. 0-  15.0 28. 0-  024.0 

BMI 001.0 99.0 21.0 25.0 07.0 58.0 
Number of 
myomas 

81. 0-  001. 0<  81. 0-  001. 0<  79. 0-  001. 0<  

Weight myoma 83. 0-  001. 0<  88. 0-  001. 0<  87. 0-  001. 0<  
Size of the 
largest myoma 

07.0 68.0 05. 0-  79.0 04. 0-  77.0 

Number of 
surgical 
incisions 

77. 0-  001. 0<  70. 0-  001. 0<  73. 0-  001. 0<  

Number of 
previous 
laparotomies 

29. 0-  11.0 49. 0-  001. 0<  37. 0-  002.0 

The volume of 
suctioned blood 

64. 0-  001. 0<  35. 0-  047.0 65. 0-  001. 0<  

 

IV. DISCUSSION AND CONCLUSION  

 The objective of this study was to evaluate the effect of vasopressin injection around uterine myoma 

compared with rectal misoprostol administration in open myomectomy in reducing bleeding and hemoglobin 

levels. In a study conducted on 25 women in Turkey in 2002, intravenous administration of 400 µg of 

misoprostol alone in a vaginal and single-dose manner caused a significant reduction in intraoperative bleeding 

(24). Several studies have shown that vasopressin alone reduces blood loss at myomectomy time (10, 12 and 24). 

 In one of the conducted studies, the efficacy of vasopressin injection around the vessels in the broad 

ligament was compared with simultaneous consumption of it with misoprostol in reducing myomectomy-

inducing bleeding. The results showed that simultaneous consumption of vasopressin with misoprostol was more 

effective than the use of vasopressin alone (24).As simultaneous consumption of more drugs increases the risk of 

drug complications and as the use of vasopressin may be risky in some diseases, such as cardiovascular disorders, 

and the use of a lower-risk drug such as misoprostol may be helpful in these patients in reducing the volume of 

myomectomy-induced bleeding, this study was conducted with a larger sample size to compare the effects of 

these two drugs independently in reducing the volume of myomectomy-induced bleeding. The results of our 

study showed that there was a significant relationship between hemoglobin level and BMI, number of myomas, 
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weight of myomas, number of surgical incisions and volume of bleeding, but this correlation was observed in 

both misoprostol and vasopressin groups. Thus, the level of effect of these factors was almost similar in both 

groups. The volume of intraoperative bleeding and changes in postoperative hemoglobin level might be related to 

the type of used drug. 

 

V. CONCLUSION 

 Based on the results of our study, vasopressin seems to be more effective in controlling bleeding during 

myomectomy compared to misoprostol. However, due to inconsistencies in the results of different studies, it is 

recommended to conduct further studies to determine the most effective drug in controlling the bleeding during 

the myomectomy. 
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