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Introduction
Uterine fibroma is the most prevalent 
type of benign tumor in the female 
reproductive system with the prevalence of 
24%–40% among adult females.[1] About 
10% of the myomas are submucosal, 
which can lead to symptoms such as 
bleeding, infertility, preterm labor, pain, 
and fetal malpresentation.[2] Hysteroscopic 
myomectomy is considered to be the most 
effective surgical method which increases 
the fertility rate and reduces the risk of 
menorrhagia.[3,4] The surgical challenge is 
the complete resection of the myoma in one 
session without further complications or 
relapsing symptoms.

The chance of complete resection relies on 
several confounding variables such as the 
location, type, and size of the submucosal 
myoma. If the size of myoma is larger than 
3  cm, the chance of a secondary surgery 
increases.[5] Moreover, the volume deficit is 
another challenge in the complete resection 
of myoma. During the myomectomy, the 
open vessels of myoma mostly absorb the 
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Abstract
Background: The aim was to assess the effect of vasopressin in reducing the time of surgery, 
amount of bleeding, and fluid deficit during hysteroscopic myomectomy of submucosal myoma from 
2016 to 2018. Materials and methods: This study was conducted as a prospective, randomized, 
single‑blinded clinical trial on the premenopausal women ranged from 18 to 62 years’ old. A number 
of 80  patients were randomly assigned to each arm of the study according to random consecutive 
numbers. The control group (n = 40) of patients underwent conventional hysteroscopic myomectomy 
without vasopressin and the case group  (n  =  40) underwent hysteroscopic myomectomy with the 
injection of diluted vasopressin. Measured outcomes were time for myomectomy, fluid deficit, inflow 
volume, visual clarity, and postoperation hemoglobin level. Results: The mean time of myomectomy 
was 38.1 and 77.38  min in vasopressin and control groups, respectively  (P  <  0.001). The mean 
inflow volume was 2800 and 4100 in vasopressin and control groups, respectively  (P = 0.029). The 
visual clarity score was 8.5 and 6.5 in the vasopressin and control groups, respectively (P < 0.001). 
Conclusions: The injection of vasopressin during hysteroscopic myomectomy is effective in the 
management of fluid deficit, time of surgery, and improvement of visual clarity.
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fluid. Reduction in the amount of absorbed 
fluid will save more time for the surgeon 
for complete resection of the myoma.[6]

Vasopressin is a natural hormone that 
is secreted by the posterior lobe of the 
pituitary gland. Due to the vasoconstrictive 
effect of vasopressin on tissues, it has been 
used during abdominal and laparoscopic 
myomectomy.[7‑9] However, studies on 
the use of vasopressin in hysteroscopic 
myomectomy are limited.

Some studies showed that the 
intracervical administration of vasopressin 
reduces the amount of blood loss and 
low‑viscosity distension fluid absorbed 
due to its vasoconstrictive effect.[10,11] The 
management of blood loss during surgery 
reduces the operative time and improves 
the visual clarity.[12‑14] The aim of the 
present study was to assess the effect of 
vasopressin in reducing the time of surgery, 
fluid deficit, visual clarity, and amount of 
bleeding.

Materials and Methods
This was a multicenter  (18–52  years of 
age, with balanced randomization  [1:1]), 
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single‑blind study took place at Alzahra and Beheshti 
hospitals, Isfahan University of medical science, Central 
Hospitals in Isfahan, Iran, from January 2016 to December 
2018. Eligible participants were all adults aged 18 or 
over with symptomatic submucosal myoma confirmed 
by ultrasonography or diagnostic hysteroscopy who met 
the eligibility criteria for hysteroscopic myomectomy. 
This study is registered in the IRCT   and the registration 
number is IRCT20120201008897N6, and it was also 
approved in the ethical group; its code of ethics is IR. 
MUI. REC.1396.3.113. To detect the sample size  (standard 
deviation  [SD] 0.9), with a two‑sided 5% significance 
level and a power of 80%, a sample size of 20  patients 
per group was necessary, given an anticipated dropout rate 
of 10%. The minimum size for each group was assigned 
22  patients. The inclusion criteria are the severity of the 
symptoms, for example, bleeding, infertility, preterm labor, 
pain, and fetal malpresentation that need surgery to remove 
the symptoms; moreover, the size, location, and grade of 
the myoma are important. The grade of submucosal myoma 
was determined by hysteroscopy using the Wamsteker 
grading system adopted by the European Society for 
Gynecological Endoscopy ranged from 0 to 2.[15] The size 
of myoma was between 1 and 5 cm, and they were located 
in the submucosal layer. The exclusion criteria included 
cardiovascular disease, migraine, seizure, asthma, multiple 
myomas, myoma larger than 5  cm and smaller than 1  cm, 
active pelvic infection, pregnancy, and type  3 myoma. 
Patients were randomly assigned to either vasopressin 
group or control group according to SPSS‑22  (version  22; 
SPSS Inc., Chicago, Ill., USA). The determination of 
whether a patient would be treated by vasopressin or not 
was made by reference to a statistical series based on 
random sampling numbers drawn up for each two groups.

The operations were done in two different hospitals, carried 
out by one surgeon, and all the data were collected based 
on the prepared questionnaires. The physicians allocated 
to the intervention group were aware of the allocated arm 
outcome assessors but the data analyst and also the patients 
were kept blinded to the allocation. An informed consent 
form was filled for each patient.

At first, a number of 92  patients were assigned, but 
12 patients did not meet the criteria. Finally, 80 participants 
enrolled in this study. The control group (n = 40) of patients 
underwent conventional hysteroscopic myomectomy 
without vasopressin and the case group (n = 40) underwent 
hysteroscopic myomectomy with injection of diluted 
vasopressin to submucosal myoma. The vasopressin used 
was from Exir company. The patients were given two 
pills of sublingual misoprostol 6  h before the surgery. The 
operation was performed under general anesthesia with a 
hysteroresectoscope after the dilatation of the cervix to 
Hegar dilator 9  mm. All patients received prophylactic 
antibiotics. The uterus was distended with 3% glycine 
under a maximal pressure of 80  mmHg. The resections 

were performed using monopolar‑cutting loop. All resected 
specimens were sent separately for histologic examination.

In the vasopressin group, one vial  (20 units) of 
vasopressin was diluted into 60 units of normal saline. 
3 cc of vasopressin was injected in 3 points with the 
special needle for hysteroscopy. During injection, careful 
electrocardiographic monitoring was to detect arrhythmias. 
The blood sample was taken 4 h after the surgery to check 
the hemoglobin reduction and electrolyte imbalance. 
If volume deficit was more than 1  L during the surgery, 
the operation was stopped and the electrolytes were 
checked instantly. The outcomes included surgical time 
for myomectomy, volume of inflow fluid, fluid deficit, 
and visual analog scale assessment of visual clarity; the 
data were collected by the surgeon at the end of each 
intervention. All statistical analyses were conducted using 
IBM SPSS Statistics for Windows  (Version  22.0 IBM 
Corp. Released 2013. Armonk, NY, USA). Categorical 
variables are reported as frequency  (%) in each group and 
continuous variables are reported as mean SD or median 
and interquartile range for parametric and nonparametric 
variables, respectively.) Between group differences 
evaluated with t‑test, Chi‑square test, or fishers exact test as 
appropriate. Linear regression analysis was performed after 
adjustment for myoma size to assess the relationship. All 
tests were 2‑tailed and P < 0.05 was considered statistically 
significant. Complete resection of myoma was performed 
in all patients, and no further follow‑up was carried out.

Results
From February 2016 to November 2018, 92  patients were 
assessed for eligibility. Twelve patients were excluded 
from the study as a result of medical conditions or refusal 
to participate  [Figure  1]. A  total of 80  patients underwent 
surgery. About 56  patients had a history of NVD and 
24 patients had cesarean section. The clinical characteristics 
and demographic data of patients are shown in Table  1. 
The two groups of patients were compatible in age, parity, 
NVD, the average size of myoma, type of myoma, the 
number of myomas, and involved surgeon. The mean age 
of patients was 31.3 and 23.61 in vasopressin and control 
groups, respectively. The size of myoma ranged from 1.5 to 
5  cm in all of the patients. The mean time for the surgery 
was 61 min, ranging from 15 to 150 min.

The mean time of myomectomy was 38.1 and 77.38 min in 
vasopressin and control groups, respectively  (P  <  0.001). 
The mean inflow volume was 2800 and 4100 in 
vasopressin and control groups, respectively  (P  =  0.029). 
The level of hemoglobin before the surgery did not 
differ significantly between the two groups; moreover, no 
notable difference was seen in hemoglobin values after 
myomectomy (P = 0.041). The visual clarity was scored by 
the involved surgeon based on a visual analog scale between 
0 and 10. The visual clarity score was 8.5 and 6.5 in the 
vasopressin and control groups, respectively  (P  <  0.001). 
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None of the patients reported complications after the 
surgery, and all of them were discharged within 24  h. 
Table  2 represents the operative results of hysteroscopic 
myomectomy in vasopressin and control groups.

Discussion
This study was conducted on the premenopausal women 
ranged from 18 to 52  years’ old. About 80  patients were 
randomly assigned to each arm of the study according to 
random consecutive numbers. The control group  (n  =  40) 
of patients underwent conventional hysteroscopic 
myomectomy without vasopressin and the case 
group (n = 40) underwent hysteroscopic myomectomy with 
the injection of diluted vasopressin. Measured outcomes 
were the time needed for myomectomy, fluid deficit, inflow 
volume, visual clarity, and postoperation hemoglobin 

level. Submucosal myoma was seen in 25% of women 
in their reproductive ages.[1] Myomectomy is required in 
case of irregular menstruation or infertility. Myomectomy 
even in small myomas causes a 78% reduction in volume 
of bleeding in 6  months after the surgery.[2] The use of 
vasopressin in hysteroscopic myomectomy has been 
discussed. Vasopressin decreases the amount of blood 
loss and subsequently improves the visual clarity during 
the surgery leading to complete resection of myoma. The 
potential mechanism is constricted blood vessels.

In this study, there was a statistically significant difference 
between the time of surgery, volume deficit, and visual 
clarity between patients receiving vasopressin before 
surgery and control patients. Wong and Brun performed 
transcervical intralesional injection of vasopressin. In that 
study, there was not a meaningful correlation between the 
time of surgery and injection of vasopressin. Moreover, 
the fluid volume in vasopressin group was 5600 cc less 
than the placebo group. In the vasopressin group, the fluid 
deficit was nearly to zero and 95% of the vasopressin group 
had “minimal” bleeding compared with 36% in placebo.[14]

In the study done by Frederick et  al., myomectomy was 
performed after the intramyometrial injection of diluted 
vasopressin. The median blood loss was three times higher 
in the placebo group compared with the vasopressin 
group  (P  <  0.001). Moreover, there was a significantly 
lower fall in hemoglobin level in the vasopressin 
group  (P  <  0.001).[16] Corson et  al. studied the effect of 
diluted vasopressin on intraoperative bleeding during 
hysteroscopic surgery. Diluted vasopressin  (20 units of 
vasopressin in 50–100 cc of normal saline) or placebo 
was injected into the cervical stroma. Results revealed that 
among a total of 64 women, only 30% of patients in the 
vasopressin group were in the risk of volume deficit during 
the surgery.[10]

In another randomized controlled trial reported by Phillips 
et  al., intracervical injection of diluted  (0.05 U/mL) 

Table 1: Demographic data of patients
Characteristics Vasopressin group (n=40) Control group (n=40) P
Age (years) 31.3 23.61 0.807
Number of myomas in ultrasonography 2.78 3.24 0.104
Preoperative Hb (g/dl) 11.60 11.8 0.041
Number of pregnancies 2 1.11 0.601
Hb: Hemoglobin

Table 2: Operative results of hysteroscopic myomectomy
Operative result Vasopressin group (n=40) Control group (n=40) P
Time for myomectomy (min) 38.1 77.38 <0.001
Fluid deficit (ml) 64.23 285.12 <0.001
Inflow volume (ml) 2889.7 4718.5 0.029
Visual clarity (VAS score) 8.5 6.5 <0.001
Postoperative Hb (g/dl) 10.10 10.01 0.041
Hb: Hemoglobin, VAS: Visual Analog Scale

Enrollment

Allocation

Analysis

Assessed for eligibility (n = 92)

Randomized (n = 80)

Excluded (n = 12)
• Not meeting inclusion
   criteria (n = 7)
• Declined to participate (n = 5)

Analyzed (n = 40) 
• Excluded from analysis (n = 0)

Analyzed (n = 40) 
• Excluded from analysis (n = 0)

Allocated to vasopressin and
received intervention (n = 40)
• Did not receive allocated
   intervention (give reasons)

Allocated to control group
without intervention (n = 40)

Figure 1: Flowchart showing participant recruitment
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vasopressin was performed in 106 premenopausal women. 
Results indicated the notable effect of vasopressin in 
complete resection of myoma, blood loss, distention 
fluid intravasation, and operative time during 
hysteroscopy.[17] Canseco‑Lima et  al. reported two cases 
of office hysteroscopy myomectomy with vasopressin 
infiltration. They determined minimal blood loss, clean 
visual field, and complete resection of large myoma in one 
procedure.[12]

In another study, M Brigid et al. have concluded that during 
hysteroscopic myomectomy, injecting a diluted vasopressin 
solution into a submucosal myoma can provide the surgeon 
with more hemostasis and visualization in order to perform 
complete resection.[18]

Moreover, in the guideline released by the American 
College of Obstetricians and Gynecologists, it is indicated 
that the use of diluted vasopressin solution during 
hysteroscopic myomectomy has decreased intraoperative 
blood loss and fluid absorption in two randomized trials.

Ferguson et  al. reported another case of complete large 
intracavity myomectomy with vasopressin injection.[13] The 
existing literature confirms that with both intracervical and 
intralesional injection of dilute vasopressin, surgeons will 
be able to manage the bleeding and loss of fluid during 
myomectomy which leads to complete resection of myoma 
in one session. Here, in this study, we performed all 
resections in one session. We injected vasopressin into the 
myoma. Most of the previous studies reported intracervical 
injection as the method of choice. The injection of 
vasopressin into the myoma will make it difficult to 
infiltrate the vascularization of myoma to induce local 
ischemia. In another randomized controlled trial reported 
by Phillips et  al., the intracervical injection of vasopressin 
might cause hypertension and bradycardia due to the 
possibility of injection into the uterine artery.

One meta‑analysis reported by Dr.  Samy et  al. showed 
different conclusions. This study assessed the effectiveness 
of various pharmacological interventions, for example, 
oxytocin, ornipressin, bupivacaine plus epinephrine, 
misoprostol, and vasopressin for reducing blood loss during 
minimally invasive myomectomy and open surgery. For 
minimally invasive myomectomy, oxytocin and ornipressin 
and for open myomectomy, vasopressin plus misoprostol 
were effective in reducing blood loss.[19]

Conclusions
Our results revealed that the injection of vasopressin during 
hysteroscopic myomectomy is effective in the management 
of fluid deficit, time of surgery, and improvement of 
visual clarity, although the visual clarity was assigned by 
the surgeon and it is not completely accurate. Moreover, 
we recognized that the injection of vasopressin into the 
myoma might be safer and more efficient compared with 
intracervical injections.
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