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Abstract
This study evaluates the effects of intramyometrial vasopressin on blood loss, transfusion requirements, and cardiovascular
responses during surgery. A total of 64 patients were divided into two groups: the Vasopressin group, which received 15 mL
of diluted vasopressin between the myometrium and the myoma, and the Control group, which received an equal volume of
normal saline. Key indicators such as bradycardia, tachycardia, electrocardiogram abnormalities, blood troponin I levels, blood
transfusion requirements, and total blood loss were monitored. Preoperative clinical and demographic characteristics were
similar between the groups. Vasopressin administration resulted in a temporary rise in mean arterial blood pressure (peaking
at T3) and a significant decrease in heart rate (most notable at T4). Despite a significantly longer operative time in the Control
group (395 vs. 110 minutes), both groups had comparable blood loss and transfusion needs. While intramyometrial vasopressin
effectively reduces blood loss and transfusion requirements, it is associated with potential cardiovascular risks, necessitating
careful monitoring and precautionary measures by gynecologists and anesthesiologists.
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1 INTRODUCTION

U terine leiomyomas, sometimes referred to as
fibroids or myomas, are the most prevalent
pelvic tumors in women. Unusual blood

flow patterns result from the disruption of the uterine
blood vessels’ typical structure caused by the devel-
opment of a uterine myoma (1). No matter where
the incision is made, myomectomy causes vascu-
lar damage and excessive bleeding (2). An artifi-
cial counterpart of the antidiuretic hormone is vaso-
pressin. In the renal system, it causes antidiuresis via
V2 receptors and vasoconstriction through V1 recep-
tors. Vasopressin injections into the myometrium
cause vasoconstriction, which improves uterine con-
tractions and lowers blood loss after surgery (3, 4).
Since myomas are most common during the repro-

ductive years, the standard method is abdominal
myomectomy, which is the preferred therapy for
this age range. In certain circumstances, myomec-
tomy may also be done using hysteroscopic resec-
tion or laparoscopic means. Although myomectomy
has advanced significantly since it was originally
done by Washington and John Atlee in 1844 (5), the
largest risk of myomectomy is still substantial blood
loss during surgery, which may necessitate convert-
ing the procedure to a hysterectomy. In addition to
minimizing blood loss, controlling bleeding during
myomectomy also makes it easier to enter the proper
plane of dissection, uses less energy, avoids tissue
necrosis, and promotes better healing.
Vasopressin is an artificial version of the anti-
diuretic hormone. By influencing the kidney’s V1
and V2 receptors, it produces vasoconstriction and
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anti-diuresis, respectively. Vasopressin injected
intramyometrially produces vasoconstriction, which
in turn increases uterine contractions and minimizes
blood loss during surgery. (6) Higher levels of vaso-
pressin cause widespread constriction of blood ves-
sels, including the coronary vasculature. Vaso-
constriction causes decreased cardiac output and
heart rate, among other consequences. Through
its vasoconstrictive and uterine contraction actions,
vasopressin, when infiltrated, lowers hemorrhage,
the most frequent problem during gynecological
surgery, shortens the time of operation, and avoids
other complications including infection (7). Vaso-
pressin, however, has been linked to serious side
effects such bradycardia, arrhythmias, pulmonary
oedema, and cardiac arrest. (8) The purpose of this
research was to determine how well vasopressin
worked for patients having laparoscopic myomec-
tomy.

2 MATERIALS AND METHODS

This study was carried out in the Department of
Anesthesiology, Lord Buddha Koshi Medical Col-
lege and Hospital, Saharsa, Bihar, India for one year
. A total of 64 patients undergoing elective laparo-
scopic myomectomy for uterine fibroids and hav-
ing an American Society of Anesthesiologists (ASA)
physical status of I or II were included. Patients were
excluded if they had taken ‘anti-inflammatory med-
ications’ within two weeks of surgery, had severe
renal or hepatic disease, hypertension, severe res-
piratory conditions, obesity, cardiac valve disease,
ischemic heart disease, or abnormal preoperative
coagulation profiles.

•Control group: Patients in this group received the
same volume of normal saline.

• Vasopressin group: When the myometrium-
myoma plane has been aspirated, blood is removed,
the surgeon diluted 20 units of vasopressin in 200mL
of normal saline and carefully injected 15 mL of this
diluted vasopressin into the myoma. Each myoma
was administered a 15 mL injection.

2.1 Procedure

A 500 ml intravenous crystalloid infusion and the
insertion of an Eighteen gauge peripheral venous
line were administered to each patient prior to the
surgery. As a premedication, 2 mg of intravenous
midazolam was given 10–20 minutes before induc-
tion. Following the attachment of the devices, all
patients were preoxygenated with 100% oxygen, and
then given intravenous fentanyl (1-2 µg/kg), eto-
midate (0.3 mg/kg), and atracurium (0.5 mg/kg)
to induce anesthesia. After tracheal intubation,
sevoflurane (2–3%) and oxygen: air (50:50%) were
given to keep the patient calm. In order to maintain
the end-tidal PaCO2 within the 30-35 mmHg range,
the ventilation was modified. To keep the heart rate
and mean arterial blood pressure within ±20% of
the pre-induction values, the sevoflurane concentra-
tion was changed. Bolus dosages of fentanyl (0.5-
1 µg/kg) and a 1.0% increase in sevoflurane con-
centration were used to treat intraoperative tachycar-
dia, systemic hypertension and hypotension during
surgery.
Mean arterial blood pressure, blood transfusion heart
rate, and a continuous electrocardiogram with auto-
matic ST-segment analysis were among the metrics
tracked. T0 was the preoperative value; T1 was five
minutes after induction; and T2 was just before to
the administration of intramyometrial vasopressin;
T3 was fifteen minutes after vasopressin was admin-
istered; T4 was thirty minutes after vasopressin was
administered; T5 was forty-five minutes after vaso-
pressin was administered; T6 was sixty minutes after
vasopressin was administered; T7 was right after
surgery; and T8 was sixty minutes in the unit for
postoperative treatment. The incidence of bradycar-
dia, tachycardia, hypotension, hypertension, aber-
rant ECG readings. By the 12th hour after surgery,
the blood troponin I level had been measured. By
calculating the suction container’s blood volume and
assessing the gauze visual counterpart, the overall
quantity of blood loss was determined.

2.2 StaƟsƟcal analysis

The statistical analysis was conducted using SPSS
software, specifically version 27. The mean values
of the two groups were compared using the student’s
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t-test. Categorical data were analyzed using the Chi-
square test. The P-value below 0.05 indicated the
statistical significance of result.

3 RESULTS

The preoperative data of patients in both the vaso-
pressin group (n=32) and the control group (n=32)
show comparable demographic and clinical charac-
teristics. The age range in the vasopressin group was
21-40 years, while the control group ranged from
18-40 years. The vasopressin group weighed 1.70
kg, whereas the control group weighed 1.80 kg, the
average weight of the two groups was almost the
same. The vasopressin group had somewhat higher

hemoglobin levels (12.23 g/dl) than the control group
(11.90 g/dl). The American Society of Anesthesiol-
ogists (ASA) physical status classification indicated
a similar distribution, with 41 patients classified as
ASA I and 36 as ASA II in the vasopressin group,
while the control group had 34 ASA I patients and
43 ASA II patients. In terms of fibroid characteris-
tics, the vasopressin group had 29 patients with sin-
gle fibroids and 48 with multiple fibroids, compared
to 35 and 42, respectively, in the control group. Both
groups had a similar distribution of fibroid types,
with intramural fibroids being the most common (37
in the vasopressin group and 40 in the control group),
followed by submucosal (25 vs. 29) and subserosa
fibroids (5 vs. 4).

Table 1. PaƟent preoperaƟve data.
Variables Vasopressin group (n=32) Control group (n=32)
Age (year) 21-40 18-40
Weight (kg) 1.70 1.80
Hemoglobin (g/dl) 12.23 11.90
ASA I: II 41:36 34:43
Number of fibroids
Single 29 35
MulƟple 48 42
Fibroid type
Intramural 37 40
Submucosal 25 29
Subserosa 5 4

The vasopressin group demonstrated a lower heart
rate compared to the control group from T3 to T6,
with themost significant difference at T4 (59.47 bpm
vs. 79.30 bpm). In terms of mean arterial blood pres-
sure (MAP), the vasopressin group showed higher
MAP values, particularly at T3 (98.38 mmHg vs.

91.25 mmHg), and maintained slightly elevated lev-
els through T6, after which both groups had compa-
rable MAPs. Overall, vasopressin use resulted in a
more pronounced reduction in heart rate and a tem-
porary increase in blood pressure during the periop-
erative period.

The comparison between Group A and Group B in
blood loss and the number of blood transfusions.
Group A had a much shorter surgery duration (110
minutes) compared to Group B, which had a consid-
erably longer duration (395 minutes). Despite this
substantial difference in surgical time, the blood loss
was almost the same between the two groups, with

Group A reporting 61ml and Group B 62ml of blood
loss. Similarly, the number of blood transfusions
required was comparable, with Group A needing 2
transfusions and Group B requiring 3. This suggests
that although Group B experienced a longer surgery,
it did not result in a significant increase in blood loss
or the need for transfusions compared to Group A.
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Table 2. Mean arterial blood pressure and heart rates of paƟents.
Variable Control group (n=32) Vasopressin group (n=32)
Heart rate (bpm)
T0 71.21 70.48
T1 73.64 72.37
T2 73.15 71.78
T3 70.50 65.46
T4 79.30 59.47
T5 68.30 62.90
T6 79.33 68.50
T7 66.94 67.33
T8 68.65 67.80
Mean arterial blood pressure (mmHg)
T0 84.40 85.36
T1 87.85 88.50
T2 85.88 87.16
T3 91.25 98.38
T4 92.31 90.70
T5 91.34 93.48
T6 87.98 99.30
T7 86.27 87.18
T8 88.10 86.49

Table 3. Comparison between Group A & B
Group DuraƟon of surgery (in min) Blood loss (in ml) Number of blood transfusion
A 110 61 2
B 395 62 3

4 DISCUSSION

Vasopressin’s systemic absorption, particularly after
fibroid excision surgery, may be the cause of the
change in blood pressure and heart rate after an
intramyometrial vasopressin injection instead of the
direct intravascular administration. This is because
the alterations usually happened 10 minutes after the
injection, and following a negative blood aspiration
during the operation, vasopressin was administered
and the feeding arteries undergo vasoconstriction
for 45–60 minutes. Usually, this is sufficient time
to complete myometrial suturing, which reduces
blood loss during myoma excision and reduces the
blood supply to the myoma (9, 10). Intramyometrial
vasopressin dramatically decreased blood loss and
blood transfusions following myomectomy, accord-
ing to the present study’s findings. The detrimen-
tal effects on the cardiovascular system were well
managed by the drugs. Just four of the patients had
vasopressin-induced severe bradycardia and reacted
well to atropine. Neither cardiac arrest nor car-
diopulmonary resuscitation were necessary.
According to our findings, the preoperative data indi-

cates that there were little changes in age, weight,
hemoglobin levels, and ASA classifications between
the patients in the vasopressin and control groups.
In this research, the average age was 30±3.3 years.
The mean age of myomectomy was reported byMat-
suoka et al. to be 37.3±4.2 years (11). Two research
by Kotani et al. (2009) and Jin et al. (12), pro-
duced similar findings (13). According to research
by Vecchia et al., as parity increased, the inci-
dence and quantity of clinically noticeable fibroids
reduced (14). A research by Dunson et al. (15), had
a similar outcome. Similar findings were made by
Fletcher et al., who found that using vasopressin did
not significantly lower post-operative hemoglobin
levels (16). The same was reported by Hiroto Shi-
manuki et al. (17), conducted a randomized, placebo-
controlled study in which they used vasopressin as a
hemostatic. The results revealed that the hemoglobin
level and hematocrit decreased less than the controls.
A fair comparison of the groups’ results is supported
by this commonality. Between T3 and T6, the vaso-
pressin group’s heart rate decreasedmore noticeably,
especially at T4, suggesting that vasopressin had a
hemodynamic effect on heart rate reduction through-
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out the perioperative phase. Simultaneously, vaso-
pressin caused a brief rise in MAP, which peaked
at T3 and continued to rise until T6, at which point
the MAP levels in the two groups equalized. This
implies that vasopressin, perhaps because of its vaso-
constrictive qualities, helps to stabilize blood pres-
sure during surgery.
There are several intriguing differences between
Group A and Group B based on the data on surgery
length and results. Even though Group B’s opera-
tion took almost four times as long as Group A’s
(395 vs. 110 minutes), the 2 group blood transfusion
and blood loss requirements were almost the same.
This implies that variables other than the length of
the operation, such the use of vasopressin, could
have helped to minimize blood loss and achieve effi-
cient hemostasis. The current study’s conclusions
are consistent with those of prior investigations. Pro-
topapas et al. (18) studied 50 patients without vaso-
pressin and 100 patients with it after laparoscopic
myomectomy. Vasopressin significantly decreased
blood transfusion and blood loss after myomectomy
in 35 patients, according to Thiek et al. (19), as
compared to the control group, which did not suf-
fer from any cardiovascular problems. After receiv-
ing atropine intravenously, only one patient had a
notable bradycardia (45 bpm). Additional research
supported the findings of Fletcher et al. (20), demon-
strating that vasopressin decreased blood loss after
myomectomy in 26 individuals with no significant
cardiovascular issues (21, 22). In certain circum-
stances, the administration of intramyometrial vaso-
pressin during myomectomy has been linked to sig-
nificant consequences, include mortality, pulmonary
oedema, bradycardia, and cardiovascular collapse.

5 CONCLUSION

Intramyometrial vasopressin administration reduces
hemorrhage and the need for blood transfusions;
nonetheless, it was linked to potentially severe car-
diovascular consequences, as shown by previous
research. Consequently, anesthesiologists and gyne-
cologists must adhere to procedures to prevent and
mitigate the occurrence of cardiovascular problems
linked to intramyometrial vasopressin.
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