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Abstract. A major myomectomy‑associated problem is exces‑
sive blood loss. The aim of the present study was to evaluate 
the effect of glypressin on blood loss during laparoscopic 
myomectomy (LM) in women with uterine myomas. A total 
of 188 women scheduled for LM for uterine myomas were 
divided into two groups. The one group of women (n=64) 
received a 5‑ml intramyometrial injection of glypressin 
0.2 mg/ml (glypressin group; group 1). The other group of 
women (n=124) (group 2) had an LM performed without any 
other method to reduce blood loss. The decrease in postopera‑
tive hemoglobin (Hb), hematocrit (Ht), morbidity and duration 
of hospital stay were assessed. The results revealed that Hb 
and Ht (as it was presumed) exhibited similar changes in 
our study. Statistically significant differences (P<0.05) were 
obtained between the two groups in terms of Hb and Ht; after 
LM both Hb and Ht were decreased. In conclusion, the impact 
of glypressin administration in hemorrhage control in uterine 
leiomyomas may establish new future perspectives, regarding 
its administration in gynecological hemorrhagic pathologies.

Introduction

Myomas or fibroids are benign smooth muscle tumors of the 
uterus (1,2). Uterine leiomyomas are the most common benign 
uterine tumors in women of reproductive age, with an inci‑
dence of 70% (3,4). The majority are asymptomatic, and only 
30‑40% of women with myomas present with symptoms (such 

as heavy menstrual bleeding, infertility, recurrent pregnancy 
loss and pressure symptoms)  (3,5). For these women the 
treatment remains the surgical removal of these fibroids (1,2). 
For the women who wish to preserve their uterus, the gold 
standard treatment is myomectomy. Abdominal myomectomy, 
transvaginal myomectomy, laparoscopic myomectomy (LM), 
laparoscopically‑assisted myomectomy via minilaparotomy 
incision, and robot‑assisted LM are the techniques used in 
gynecological myomectomy practice. The recent technological 
advances in endoscopy have allowed gynecological surgeons 
to implement LM in practice (1,6‑8).

The major problem associated with myomectomy is the 
excessive bleeding from multiple uterine blood supply (9). 
Myomectomy is an extremely hemorrhagic intervention. 
Numerous measures have been assessed in an attempt to 
reduce blood loss during LM (10).

The more commonly used interventions are uterine artery 
embolization/ligation, pericervical tourniquet placement, 
intramyometrial vasopressin/epinephrine administration, use 
of uterotonics (including ergometrine, oxytocin and misopro‑
stol), and antifibrinolytic agents (such as tranexamic acid and 
recombinant factor VIIa) (2,3,11).

A skillful surgeon may prevent excessive operative blood 
loss, the results being better when combined with other tech‑
niques for reducing the hemorrhage. Vasopressin and oxytocin 
are usually used to prevent excessive blood loss during 
LM (1,12,13). The antidiuretic hormone vasopressin is injected 
intramyometrially to reduce blood loss during surgery (1,14). 
Vasopressin is a direct vasoconstrictor that has been revealed 
to reduce bleeding during myomectomy. Local administration 
of vasopressin may cause severe or even lethal complications 
in spite of the rarity of its side effects (9).

Laparoscopy became popular among gynecologists 
and patients due to a faster recovery, shorter hospital stay, 
improved esthetic results, and excellent long‑term results 
in terms of the resolution of symptoms and reproductive 
outcomes (8,10,15‑17).

Vasopressin is a synthetic antidiuretic hormone analogue. 
It has been approved in several countries being used as a 
vasoconstrictor agent in numerous surgical procedures, 
LM included  (10,18,19). Vasopressin produces a local 
vasoconstriction that lasts ~30 min (10).
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Vasopressin appears to affect the blood vessels, however, 
the exact mechanism remains unknown. There are only a few 
studies regarding the interesting phenomenon of the effect of 
vasopressin on blood vessels.

Clinicians have followed the uterine blood flow after 
vasopressin administration and reported that its effect 
extends to the uterine artery. During laparoscopic surgery 
the effect of vasopressin extends to both local and general 
circulation (14).

In Europe, vasopressin is usually used as a vasoconstrictor 
during surgery, but in some of these countries vasopressin is 
not available, and thus, terlipressin (a synthetic long‑acting 
vasopressin analogue) is used. In Romania, a synthetic form 
of vasopressin, glypressin (terlipressin acetate) 0.2 mg/ml 
solution is used.

The aim of the present study was to assess the efficacy 
and safety of intramyometrial glypressin administration in 
reducing blood loss during LM.

Materials and methods

Patients. An observational study was conducted at the 
Iasi ‘Cuza Voda’ University Hospital of Obstetrics and 
Gynecology (Romania). Our unit is a tertiary referral center 
for advanced laparoscopic gynecological procedures in 
Northeastern Romania. The present study was conducted to 
investigate whether the use of glypressin played an important 
role in LM, comparing cases in which LM was performed with 
the use of this agent and without the use of this or any other 
vasoconstrictor agent.

Data was collected from 188 patients, between 23 and 
54 years old, who underwent LM at our department from 
January 2013 to December 2019. Of these, in 64 patients 
glypressin was administrated intraoperatively (group  1) 
and in 124  patients no vasoconstrictor was administered 
(group 2). All procedures were performed by senior surgeons 
at our department. All patients signed an informed consent, 
including permission to use glypressin and power morcellation 
to extract myomas. Ethical approval was obtained from the 
Ethics Committee of ‘Cuza Voda’ Obstetrics and Gynecology 
Clinical Hospital (Iasi, Romania).

Inclusion and exclusion criteria. The inclusion criteria were 
as follows: Myomas 50‑150 mm and up to 5 fibroids, and no 
contraindications to the use of glypressin. The exclusion criteria 
were as follows: Open myomectomy, vaginal myomectomy, 
and the cases that required conversion to open surgery, history 
of bleeding diathesis, concurrent anticoagulation therapy, and 
endometrial or cervical malignancies.

Study groups and parameters assessed. The two study groups 
were compared in terms of size and number of fibroids, 
estimated blood loss (EBL) indirectly by using pre‑ and post‑
operative hemoglobin (Hb) and hematocrit (Ht) values, rates of 
glypressin‑associated intra‑ and postoperative complications, 
and length of hospital stay.

Preoperative, operative, and postoperative data were 
collected from both groups in a prospective manner. The 
differences in the age, body weight, and number of myomas of 
patients were not significant.

The primary outcome measure was intraoperative blood 
loss during surgery, evaluated using the levels of Hb and Ht 
before and after the surgery, intra‑ and postoperative morbidity, 
and duration of hospital stay.

In cases treated with glypressin, a solution of 0.2 mg/ml 
(5 ml) was injected into the myometrium and the subcapsular 
space around the myoma in all patients. In the patients with 
multiple tumors the injection was repeated before the enucle‑
ation of each myoma. The myometrial defect was sutured using 
2‑0 V‑LOC (Covidien; Medtronic Limited), barbed‑delayed 
absorbable sutures.

The mean pulse rate, blood pressure, electrocardiogram, 
and temperature (hourly) of patients were monitored intra‑
operatively and exhibited no significant changes. Hb and Ht 
levels were recorded the day after surgery (postoperative 
day 1) and compared with preoperative levels. The need for 
blood transfusion, blood pressure, pulse, and temperature as 
well as the duration of hospital stay were also recorded.

Statistical analysis. The data were entered and verified for 
errors in Microsoft Excel (v. 14.0, 2010; Microsoft Corporation). 
Data analysis was performed using SPSS statistical package 
version 18 (PASW Statistics for Windows; SPSS Inc.).

For numerical data the statistical measures were presented 
as the mean ± standard deviation (minimum‑maximum) and 
median (1st quartile‑3rd quartile). For qualitative data absolute 
frequencies and percentages for each category from the set 
were used.

Standard level of significance for P‑value was used and 
values ≤0.05 were considered to reject the null hypothesis in 
statistical analysis. Normality of data were assessed with the 
Shapiro‑Wilk test, the differences between normally distrib‑
uted data were examined using the t‑test (Student's t‑test), 
between non‑normal distributions by Mann‑Whitney U test, 
and for categorical data the Fisher's exact test was used. The 
choice of t‑test subtype for independent data was decided based 
on the result obtained using the Levene's test for comparing 
the variances.

Results

Demographic and myoma characteristics. The demographic 
data and myoma characteristics of the study patients are 
presented in Table I. There were no age differences between 
the two study groups (35.9 vs. 36.4 years old; P=0.61). There 
was an imbalance in the proportion for area of residence; in 
group 1 the percentage of women from an urban area was 
greater than in group 2 (79.7 vs. 62.1%; P=0.02). The median 
and the first and third quartiles for the number of myomas 
were similar in the two groups and no statistical difference 
was revealed (P=0.394). However, differences were obtained 
between the maximum size of the largest myomas, with higher 
values in group 1 (median 60 vs. 50; P=0.01).

Studied parameters. The studied parameters are presented in 
Table II. The Hb levels before LP and length of hospital stay 
were similar in the two study groups. Hb and Ht (as it was 
presumed) exhibited similar changes in our study. The values 
of Hb and Ht before LM were similar in both groups, with 
no statistically significant differences (P=0.53 and P=0.97, 
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respectively). Statistically significant differences were demon‑
strated (P<0.05) between the two groups, for Hb (Fig. 1) and 
Ht (Fig. 2), which were decreased after LM. Hb was lower 
in group  1 compared with group  2 (medians  0.9  and  1.3, 
respectively) and also the Hb after LM was higher in group 1 
(P=0.02). Similarly, differences in Ht were also revealed; 
group 1 (median=2.2) was lower than group 2 (median=3.7) 
with a P=0.001 and Ht after LM was also higher in group 1 
(P=0.03). Because the values ​​for hospitalization days were 

markedly similar, there was no statistical evidence of a 
possible difference.

Discussion

A number of researchers have reported that, especially in 
cases with multiple myomas, myomectomies (abdominal 
or laparoscopic) are associated with excessive blood loss, 
prolonged operating time, postoperative complications, and 

Table I. Demographic characteristics of the groups.

	 Group 1	 Group 2	 P‑value (significance
Demographic characteristics	 (glypressin, n=64)	 (n=124)	 of two tails)

Age (years)	 35.9±5.7 (23‑49)	 36.4±5.6 (23‑54)	 0.61a

Area of residence U/R (U%/R %)	 51/13 (79.7/20.3)	 77/47 (62.1/37.9)	 0.02b

No. of myomas			   0.394c

  Median	 1 (1‑2)	 1 (1‑2)	
  Mean	 1.69±0.92 (1‑4)	 1.57±0.85 (1‑5)	
Largest myoma (max. size in mm)	 60 (50‑80)	 50 (50‑67.5)	 0.001c

aIndependent t‑test (Student's t‑test) according to Levene's test for variances; bFisher exact test for categorical data; cMann‑Whitney U test for 
non‑normal data.

Table II. Studied parameters.

Studied parameters	 Group 1 (glypressin)	 Group 2	 Difference (95% CI)	 P‑value 

Decrease in hemoglobin values				    0.001a

  Median	 0.9 (0.6‑1.4)	 1.3 (1.1‑1.95)		
  Mean	 1.14±0.83 (‑0.3‑4.4)	 1.56±0.79 (‑0.9‑4.5)	 ‑0.67‑ ‑0.18	
Hemoglobin before LM				    0.53
  Median	 13.25 (12.62‑13.9)	 13.15 (12.33‑13.7)		
  Mean	 13.1±1.09 (9.8‑15.8)	 12.9±1.25 (8.1‑15.6)	 ‑0.21‑0.52	
Hemoglobin after LM				    0.02a

  Median	 12.1 (11.23‑12.88)	 11.65 (10.8‑12.18)		
  Mean	 11.96±1.38 (8.6‑14.8)	 11.39±1.22 (7.5‑13.7)	 0.19‑0.97	
Decrease in hematocrit values				    0.001a

  Median	 2.2 (1.53‑4.33)	 3.7 (2.52‑5.67)		
  Mean	 3.23±2.65 (0.3‑12.4)	 4.49±2.82 (‑1.2‑15.5)	 ‑2.1‑ ‑0.42	
Hematocrit before LM				    0.97
  Median	 39.25 (37.1‑40.75)	 39.15 (37.23‑40.95)		
  Mean	 38.83±3.22 (28.4‑47.4)	 38.67±3.58 (25.9‑45.2)	 ‑0.88‑1.22	
Hematocrit after LM				    0.03a

  Median	 35.6 (33‑39.2)	 34.7 (31.9‑36.9)		
  Mean	 35.62±4.18 (25.1‑45.2)	 34.18±3.96 (22.3‑41)	  0.2‑2.65	
Days of hospitalization				    0.23
  Median	 3 (2‑4)	 3 (2‑4)		
  Mean	 3.39±1.41 (2‑9)	 3.18±1.48 (1‑8)	 ‑0.23‑0.65	

aIndicates statistical significance. The P‑value was computed for a two‑tailed hypothesis by Mann‑Whitney U test. LM, laparoscopic 
myomectomy.
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longer hospital stay (20,21). Therefore, some physicians have 
created their own particular operating methods trying to 
decrease intraoperative blood loss (20).

LM remains a topic of serious debate. The procedure is 
technically difficult and involves a high risk of conversion to 
laparotomy. Hemorrhage is often abundant and the uterine 
defect can be difficult to close due to its length, location, or 
important bleeding. Because the conversion to open surgery is 
more time consuming and has higher costs than laparotomy, 
these risks tend to be an obstacle for the utilization of this 
procedure (20,22).

In Europe, vasopressin is usually used as a vasoconstrictor 
during surgery, but in some of these countries vasopressin is 
not available and, thus, terlipressin (a synthetic long‑acting 
analogue of vasopressin) is used. In Romania, a synthetic form 
of vasopressin, glypressin (terlipressin acetate) 0.2 mg/ml 
solution. Numerous studies have indicated that intramyome‑
trial injection of vasopressin is effective in reducing blood loss 
during LM (2,3,10,23,24).

Similar to a 2019 study by Protopapas et al, our results 
indicated a significantly lower blood loss in the glypressin 
group (10). Another large clinical trial by Frederick et al (23) 
compared intramyometrial injection of vasopressin vs. placebo 
during LM in terms of blood loss and postoperative drop in Hb 

and Ht levels (23). Their results were similar to those found 
in our study, namely that vasopressin was associated with a 
significant reduction in mean Hb (1.7 vs. 5.3 g/dl; P0.001) and 
Ht (5 vs. 13%; P<0.001) (10,23).

The safety of vasopressin has been challenged in the 
past due to the reports of serious and potentially lethal 
cardiovascular (CV) complications, including bradycardia, 
hypotension, arrhythmias, atrioventricular block, pulmonary 
edema, and even cardiac arrest  (9,10,25,26). In some 
European countries, such as France and Italy, vasopressin has 
been withdrawn from the pharmaceutical market in response 
to safety concerns.

Similar to a clinical trial by Cohen et al, no vasopressin‑
related adverse events were recorded in our study  (24). 
Srivastava et al in their randomized clinical trial revealed a 
reduction in blood loss during LM, revealing the superiority of 
vasopressin over placebo and the use of uterine tourniquet (3).

As the incidence of fibroids and childbearing age are 
increasing, more women are selecting LM over hysterectomy; 
thus, the addition of a vasoconstrictor agent may help in 
reducing blood loss and ease the enucleation of myomas in 
women undergoing LM (3).

In 2010, Walid and Heaton used pitressin (synthetic vaso‑
pressin) during surgery to decrease bleeding. Pitressin can 
contract the blood vessels in the myometrium, but it exhibited 
no effect in reducing the bleeding from the pseudocapsule 
vessels during LM (27).

Laparoscopic uterine artery ligation is helpful in decreasing 
the bleeding during LM. However, the occlusion of these 
arteries may also decrease uterine blood supply, and thus, 
may represent a disadvantage in terms of the fertility rate of 
these patients (20). Therefore, the use of vasoconstrictor agents 
becomes extremely important and helpful in this category of 
patients.

In our observational study, no side effects were observed 
with glypressin administration in the circulatory system, as 
the pulse rate and blood pressure were in the same normal 
ranges as in the control group.

Glypressin has been demonstrated to be useful in gyne‑
cological practices not only in LM. There are few studies on 
terlipressin/glypressin in the literature, however Pirtea et al 
used glypressin after clipping the hypogastric arteries to 
reduce the bleeding during the laparoscopic resection of a rare 
case of cesarean scar ectopic pregnancy. Thus, the surgery was 
performed in 85 min with 20 ml of blood loss (28). Through 
the adjuvant action of glypressin, surgical management can be 
improved in terms of surgery duration and blood loss.

In addition, in the Netherlands, the use of terlipressin in 
minimally invasive gynecological interventions has become 
a common practice. In 2018, Overdijk et al in a double‑blind 
randomized trial suggested that glypressin may decrease 
the intravasation and gaseous embolism in hysteroscopic 
surgery, reducing the need for performing the intervention in 
two steps (29).

Although, there is sufficient published evidence concerning 
the vasoconstrictor action of terlipressin to support its use 
in gynecological surgical interventions for reducing blood 
loss, Ryckwaert  et  al (30) demonstrated its vasopressor 
effect when directly applied on the human uterine arteries 
and rat aorta (10,23,28‑30). More studies with larger sample 

Figure 1. Box‑plot chart summary distribution of hemoglobin. A decrease 
in hemoglobin was observed in group 1 compared to group 2. Group 1, 
glypressin use during laparoscopic myomectomy; Group 2, no use of an agent 
during laparoscopic myomectomy.

Figure 2. Box‑plot chart summary distribution of hematocrit. A decrease in 
hematocrit was observed in group 1 compared to group 2. Group 1, glypressin 
use during laparoscopic myomectomy; Group 2, no use of an agent during 
laparoscopic myomectomy.
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sizes are required to accurately evaluate other advantages, 
such as shorter duration of surgery and decreased need for 
intraoperative blood transfusion (2).

Glypressin has made it possible to perform beneficial 
and rapid uterine reconstruction with reduced blood loss 
during LM. Glypressin has been revealed to be effective 
in reducing blood loss during LM. In the present study the 
use of a dilute solution was associated with no side effects. 
Blood loss remains an issue in most cases operated without 
the aid of a vasoconstrictor agent. In addition, the use of this 
synthetic analogue helps preserve fertility without a negative 
impact on pelvic blood supply. The addition of intramyome‑
trial glypressin resulted in a significant reduction in blood loss 
and in the postoperative drop in Hb and Ht. The combination 
also improved the ease of fibroid enucleation and myometrial 
reconstruction.

Due to the encouraging results obtained after the 
intraoperative administration of glypressin in the manage‑
ment of uterine leiomyomas, and because the literature on 
this topic is scarce, adequate clinical trials on glypressin 
use in gynecological hemorrhagic conditions are strongly 
recommended.
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