Gynecology & Obstetrics

ISSN: 2161-0932

dos Santos Martin, Gynecol Obstet (Sunnyvale) 2015, 5:3
DOI: 10.4172/2161-0932.1000278

Review Article Open Access

How Do I Perform Temporary Occlusion of the Uterine Arteries During

Laparoscopic Myomectomy?

Rafael Luis dos Santos Martin'2, Monica Tessmann Zomer'2, Renata Hayashi'2, Reitan Ribeiro’-2 and William Kondo'?'

"Department of Gynecology, Sugisawa Medical Center-Curitiba, Parana, Brazil

2Department of Gynecology, Vita Batel Hospital, Curitiba-Curitiba, Parana, Brazil

"Corresponding author: Wiliam Kondo, Avenida Getulio Vargas, 3163 ap 21 Curitba — PR, 80240-041, Brazil, Tel: (55) (41)9222-1065; E-mail:

williamkondo@yahoo.com

Received date: 15 Feb, 2015; Accepted date: 09 March, 2015; Published date: 11 March, 2015

Copyright: © 2015 dos Santos Martin RL, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract

Myomectomy is been considered a treatment of choice for women with uterine leiomyomas who desire a safe
pregnancy or wish to maintain their fertility. Depending on the uterine location and size of the leiomyomas, the
surgical procedure may be conducted by hysteroscopy, laparotomy or laparoscopy/robotics. In some situations,
laparoscopic myomectomy may be a challenging procedure especially because of the potential risk of bleeding. In
this paper, the authors describe in detail the surgical steps of the temporary occlusion of the uterine artery in the
beginning of the laparoscopic myomectomy in order to minimize the intraoperative blood loss.
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Introduction

Uterine leiomyomatosis is the most common genital tract pathology
in women [1,2]. It has 20-40% prevalence in women over 35 years old
[2]. Although a significant percentage of the patients are
asymptomatic, the presence of abnormal uterine bleeding, pelvic pain
and/or infertility may need therapeutic management. Myomectomy
has been considered a treatment of choice for women with uterine
leiomyomas who desire a safe pregnancy or wish to maintain their
fertility [3].

According to the uterine location and size of the leiomyomas, the
surgical procedure may be conducted by hysteroscopy, laparotomy or
laparoscopy/robotics [4]. To date, the most common choice of
minimally invasive approach for large leiomyomas is the laparoscopic
procedure, offering minimal postoperative discomfort, shorter
hospitalization, faster return to normal activities, reduced risk of
transfusion and intraabdominal adhesions [5,6]. However,
laparoscopic myomectomy is a challenging procedure especially
because of the potential risk of bleeding [3]. This is the most frequent
intraoperative complication independently from the surgeons’
experience [7].

Several techniques have been described in order to reduce
intraoperative blood loss during laparoscopic myomectomy, such as
vasoconstrictor ~agents use, premyomectomy uterine artery
embolization, uterine artery ligation and compression of the uterine
artery [8-11].

In this paper, the authors describe in detail the surgical steps of the
temporary occlusion of the uterine artery in the beginning of the
laparoscopic myomectomy in order to minimize the intraoperative
blood loss.

Rationale

The uterus has an extremely rich and diverse vascular supply. The
uterine artery is the main artery that irrigates the uterus and has about
2 to 6 mm in diameter [12,13]. It is a branch from the anterior division
of the internal iliac artery. As a complement, there are still the
communicating arteries (up to 0.5 mm in diameter) that connect
arteries from the uterus and ovaries [13]. Also, the inferior mesenteric,
lumbar, vertebral, medial sacral, deep iliac circumflex, inferior
epigastric, medial femoral circumflex and lateral femoral circumflex
contributes to the uterine vascularization. Finally, numerous unnamed
small arteries supply the uterus from the broad ligament and the
retroperitoneum as well.

It has been the common teaching that there is a vascular pedicle at
the base of each leiomyoma, and that ligation of this pedicle will
achieve hemostasis during myomectomy. However, a study using
vascular corrosion casting and electron microscopy revealed that
myomas are surrounded completely by a dense vascular layer
supplying the myoma, which is separated from the myometrium by a
narrow avascular cleft [14].

Indeed, the blood supply to the leiomyoma comes exclusively from
the uterine arteries [2]. Therefore, the temporary occlusion of the
uterine arteries in the beginning of the procedure ensures reduction in
the intraoperative bleeding during myomectomy.

Surgical Technique

Patient’s position and laparoscopic installation

Under general anesthesia, the patient is positioned in dorsal
decubitus with arms alongside her body and lower limbs in abduction,
accommodated in a way that is slightly elevated when compared to the
trunk. The buttock must lie 5 to 10 cm away from the table allowing
for effective uterine manipulation. A bladder catheter is placed to
empty the bladder and to control the urine output. The stomach is
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emptied with the insertion of an orogastric tube. A curette is placed
through the cervix to manipulate the uterus.

The surgeon stays on the left side of the patient, the first assistant
on the right side, the second assistant in between the patient’s legs for
uterine manipulation, and the scrub nurse by the surgeon’s side.

Pneumoperitoneum is achieved using a Veres needle placed at the
umbilicus or at the left hypochondrium (Palmer’s point). Four trocars
are placed: a 10-mm at the umbilicus for the zero-degree laparoscope,
a 5-mm at the right anterosuperior iliac spine, a 5-mm in the midline
between the umbilicus and the pubic symphysis, approximately 8 to 10
cm inferior to the umbilical trocar, and a 5-mm at the left
anterosuperior iliac spine.

Technical aspects

After a thoroughly exploration of the pelvic cavity, the surgeon
may evaluate the leiomyomas in order to define the necessity or not of
performing temporary occlusion of the uterine arteries. Three
different approaches may be used to achieve it, depending on the
uterine anatomy and the position of the leiomyomas [2].

Figure 1: (A) Laparoscopic visualization of the enlarged uterus for
myomectomy. (B) Visualization of the impression of the left uterine
artery (in red) on the anterior and lateral aspect of the uterine
cervix. (C) The peritoneum is opened over the left uterine artery.
(D to F) Dissection of the left uterine artery and placement of a
ligature using 2-0 polyester suture (yellow arrow). (G to I) The
same procedure is conducted at the right side

Anterior approach

The impression of the uterine vessels can usually be seen anterior
and laterally to the uterine cervix. After the identification of the path
of the uterine arteries (Figures 1A and 1B), the peritoneum of the
anterior cul-de-sac is opened over the vessels (Figure 1C) and the
uterine artery is carefully dissected next to the lateral border of the
uterine cervix. This dissection must be extremely cautious because the
uterine veins are very close to the artery. A venous bleeding at this
point of the dissection can be very difficult to control without ligating
the vessels. After the circumferential dissection of the artery, the
temporary occlusion is conducted using 2-0 polyester suture (Figures

1D to 1I). One single thread is usually enough to block the blood flow
and is easy to remove at the end of the procedure.

This is a good option in those patients with myomas located at the
posterior uterine wall. In some instances, such myomas displace the
uterine vessels anteriorly and it may be easy to identify the arteries
bordering the uterine cervix.

Posterior approach, medial to the infundibulopelvic ligament

For the ligation of the uterine artery posteriorly to the uterus and
medially to the pelvic infundibulum, the ureter should be first
identified. The surgeon may grab the obliterated umbilical artery at the
anterior abdominal wall and retract it. The movement of the umbilical
artery may be seen at the ovarian fossa perpendicular to the ureter
(Figure 2A). The peritoneum of the ovarian fossa should be opened
above the ureter and over the impression of the umbilical artery
(Figure 2B). The ureter is retracted medially and the umbilical artery is
dissected vertical and cranially. Usually, one will identify the origin of
the uterine artery at this point, which goes medial to the umbilical
artery and almost parallel to the ureter. The artery may be grabbed and
dissected circumferentially. The occlusion of the artery is performed as
described above (Figures 2C to 2F).

Figure 2: (A) Visualization of the right ureter (in yellow) crossing
over the umbilical artery (in red). (B) The peritoneum of the
ovarian fossa is opened over the umbilical artery and the structures
are identified and isolated. (C) Dissection of the right uterine
artery. (D) Placement of a ligature on the right uterine artery using
2-0 polyester suture. (E and F) The same procedure is performed at
the right side

Posterior approach, lateral to the infundibulopelvic ligament

For the ligation of the uterine artery posteriorly to the uterus and
laterally to the pelvic infundibulum, the opening of the peritoneum of
the broad ligament should start immediately below the round
ligament, parallel and medial to the external iliac vessels towards the
base of the pelvic infundibulum (Figures 3A and 3B). The avascular
space is dissected by blunt dissection (traction and counter-traction)
identifying the following landmarks (Figures 3C and 3D):

o Lateral: external iliac vessels;

. Medial: pelvic infundibulum and the ureter attached to the
peritoneum of the ovarian fossa.

The external iliac artery is dissected cranially in order to find the
bifurcation of the common iliac artery and the internal iliac artery.
The first medial branch of the anterior division of the internal iliac is
normally the uterine artery. After circumferential dissection of the
uterine artery it may be ligated according to the same technique
described above (Figures 3E and 3F).
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Figure 3: (A) The assistant grabs the left round ligament (in green).
(B) The peritoneum of the broad ligament is opened towards the
pelvic infundibulum. (C and D) The avascular space is dissected
medial to the external iliac artery (EIA and vein (EIV), identifying
the uterine artery. The ureter should remain attached to the
peritoneum medially. (E) The ligature is placed on the left uterine
artery using 2-0 polyester suture (yellow arrow). (F) The same
procedure is performed at the right side. The right uterine artery is
demonstrated in red

Discussion

Several randomized control trials have shown the advantages of
laparoscopic myomectomy compared with its open counterpart [15].
However, laparoscopic myomectomy is affected by some limits
according to the number and size of uterine leiomyomas [16,17].
Intramural myomas larger than 8 cm and subserosal ones larger than
12cm may be considered as a surgical challenge [4]. The most frequent
complication remains the severe intraoperative bleeding that may
occur in up to 20% of cases [7].

Some authors demonstrate that temporary clipping of the uterine
artery during myomectomy reduces hemoglobin loss during the
procedure [18,19]. In this paper the authors have demonstrated
different surgical approaches to achieve it in the beginning of the
laparoscopic myomectomy.

Laparoscopic identification and occlusion of the uterine arteries
require an excellent knowledge of retroperitoneal anatomy, expertise
and skills [3]. Suture ligation is the standard method of controlling the
uterine artery in open surgery [20]. In laparoscopic surgery, the
surgeon may occlude the uterine artery by suture ligation or clips. In
the experience of Vercellino et al. [18], the time needed to occlude the
uterine arteries using clips varied between 6 and 40 minutes. In our
experience we prefer to occlude the uterine arteries using suture
ligation. It is usually performed using a single knot (2-0 polyester
suture) after circumferential dissection of the uterine artery. The time
required for this step of the procedure ranges between 15 to 30
minutes.

The complications of uterine artery ligation include thermal
damage to the ureter owing to use of bipolar diathermy [20] and
vascular injury during dissection. If clips are applied to the artery, the
surgeon may take care during clips removal in order not to damage the
vessel. That is why the authors prefer to ligate the artery with suture. It
is easier and less dangerous to remove!

There are some disagreements about the effectiveness of the
temporary occlusion of the uterine arteries regarding the perfusion
damage it may cause. Critics of this method state that it may induce
irreversible damage to the myometrium after 2 hours of occlusion

[20]. Nevertheless, experienced surgeons usually perform the uterine
repair quickly, especially in a relatively bloodless situation provided by
the temporary occlusion of the uterine arteries during laparoscopic
myomectomy. In our practice, we have never experienced any patient
with postoperative symptoms that suggested perfusion damage to the
uterus such as intense pelvic pain. Most of laparoscopic
myomectomies do not last longer than 2 hours; therefore, this is not
the main concern during this type of procedure. Whenever we have
multiple myomectomies to be done, we place the sutures deeply on the
myometrium for hemostasis and we close the superficial layers after
releasing the uterine artery ligature. In this way we can reduce the
ischemia time and we can check for any bleeding coming from the
internal surface of the myometrium.

Conclusion

Temporary occlusion of the uterine arteries may be an alternative
approach to minimize intraoperative blood loss during laparoscopic
myomectomy. It should be considered in all patients with challenging
myomas at higher risk of bleeding.
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