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Abstract

Uterine fibroids (also called leiomyoma or myoma) are the most common
benign tumor among women of childbearing age. These are often discovered
during bimanual examinations and/or ultrasound examinations. Laparoscop-
ic myomectomy offers several benefits to patients such as less blood loss dur-
ing operation, quick postoperative recovery and shorter hospital stay in
comparison to open myomectomy. It has been widely used over the past
decades as possible alternative to the traditional laparotomy. In spite of sever-
al benefits laparoscopic myomectomy has certain drawbacks such as pro-
longed time of anesthesia, time consuming procedure, comparatively expen-
sive and weak strength of the uterine scar. Furthermore laparoscopic myo-
mectomy is technically challenging procedure so it requires high degree of
training and skill to perform it. Due to its several advantages, it should be
taken into consideration for the removal of uterine fibroids.
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1. Introduction

Uterine fibroids (also called leiomyoma or myoma) are the most common be-
nign tumor among women of childbearing age. Bimanual examinations and
medical imaging are usually used to diagnose it [1]. Although Uterine fibroid is
common, it can be asymptomatic in most of the women; however symptomatic
patients can have a wide range of symptoms including dysfunctional uterine
bleeding, mild to severe anemia, pressure effects on pelvic area, pelvic pain, in-
fertility, and recurrent pregnancy loss [2]. At present, many minimally invasive

approaches are available for the removal of myoma including open myomecto-
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my, vaginal myomectomy, laparoscopic myomectomy, single access laparoscopy,
robotic assisted laparoscopy [3], uterine artery embolization, and uterine artery
occlusion [4]. A laparoscopic myomectomy is a minimally invasive procedure
that involves the surgical removal of uterine tumors known as fibroids by means
of a laparoscope. Abdominal myomectomy used to be the first choice of surgical
treatment for removal of uterine myoma in the past decades. However, with ad-
vancement in surgical approach and technique, minimally invasive technique
such as laparoscopic myomectomy and many others has been developed alterna-
tive to open myomectomy [5]. This article mainly focuses on the benefits and
disadvantages of Laparoscopic myomectomy on the basis of searched article.
The aim of this paper is to present a comprehensive and up-to-date review on

the topic of Laparoscopic Myomectomy.

2. Methods

Various Databases such as Pub Med, Web of Science, Cochrane were searched
from 2010 to 2018 using the keywords such as Uterine fibroids, Laparoscopic
Myomectomy alone and in combination of laparoscopic myomectomy with ad-
hesions, uterine rupture, recurrence and technique. Additionally, above-mentioned
database were also searched for the Abdominal Myomectomy. Only the relevant ar-
ticles were included in this review article. The articles written in English lan-
guage only were selected for this topic. The corresponding articles listed in the
reference part were also meticulously scrutinized and searched for relevant lite-
rature. From above mentioned key words, around 6 articles relevant to our topic

were found and included in my study (Figure 1).

3. Basic Technique of Laparoscopic Myomectomy

Depending on the preference of the surgeon, various techniques can be mod-
ified such as trochar placement to minimize bleeding during operation. A short
overview of the basic steps of Laparoscopic Myomectomy is described below
[6]. During the procedure, uterine manipulator is used which offers manipula-
tion of uterus to create tension. Prior to incision of uterus for the removal of
myoma, one vial of pitression (8-arginine vasopression) is injected along the
planned serosal layer. Since it causes vascular spasm and uterine muscle con-
traction, it is effective in preventing the uterine bleeding during operations [6].
[7]. There are reported rare severe complications following the vasopression
injection including pulmonary edema, severe hypotension and bradycardia with
eventful cardiac arrest [6]. Therefore it is advocated that needle aspiration is
mandatory prior to injection to avoid intravascular injection of this potent va-
soconstrictor.

Following the vasopression injection, a monopolar instrument (hook or scis-
sors) or a harmonic scalpel is used to make incision on serosal layer in order to
decrease the risk of bleeding [8]. The length should accommodate the approx-

imate diameter of the largest tumor. Once myoma pseudocapsule is reached,
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Articles searched via PUBMED,
Web of Science, Cochrane
(35 articles)

Excluded: Those articles not
related to laparoscopic
myomectomy (15 articles)

v

v
Full text articles (20 articles)

Excluded: Those articles not related to
benefits and limitations of
laparoscopic myomectomy

(14articles)

Final articles for review
(6 articles)

Figure 1. Flowchart showing the article selection process included in the review.

leiomyoma screw or forceps are generally used to grasp the myoma,. Blunt probe
or suction irrigator is used to dissect the pseudocapsule surrounding the lei-
omyoma that frees the tumor from adjacent myometrium. Myoma attached to
the myometrium can be lysed using bipolar forceps or monopolar scissors. All
the enucleated myoma are temporarily kept in the cul de sac and are taken out at
the end of procedure using either electrical or mechanical morcellation. Prior to
the closure of myometrium defect, single or multilayer closure should be taken
into consideration to reduce the risk of hematoma, postoperative bleeding or

uterine rupture in subsequent pregnancies [6] [8].

4. Laparoscopic Myomectomy versus Open Myomectomy

Jin et al conducted meta-analysis in 2009 to determine the better method of
myomectomy by comparing laparoscopic and open myomectomy for patients
with fibroids. Randomized controlled trials included in this metaanalysis were
performed between 1979 and 2007 on laparoscopic versus open myomectomy in
which various operative parameters and outcomes were assessed [9]. According
to his meta-analysis, laparoscopic myomectomy was associated with decreased
blood loss during surgery. Data showed that postoperative pain was also dimi-
nished. However, it took longer operation time than abdominal myomectomy.
Other parameters such as rate of recurrence of myoma and rate of postoperative
pregnancy were similar in both LM and OM groups [9]. A recent Cochrane re-
view (2014) proposed a meta-analysis in which nine randomized controlled tri-
als were included (with a total of 808 women) to determine the benefits and dis-
advantages of laparoscopic myomectomy over open myomectomy. Postoperative
pain (VAS-Visual Analog Scale was used to assess the degree of pain) and ad-
verse events such as febrile morbidity, laparoconversion, intraoperative injury

and drop in hemoglobin level were primary outcomes whereas duration of hos-
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pital stay, operative time and recurrence of uterine fibroids were secondary out-
comes [10]. According to Cochrane review, following parameters such as post-
operative pain, febrile morbidity and duration of hospital stay were compared
between laparoscopic myomectomy and open myomectomy group. The authors
concluded that LM group had less postoperative pain, reduced febrile morbidity
and shorter hospital stay than OM group [10]. Similar benefits of laparoscopic
myomectomy were observed in a prospective, non-randomized study conducted
by Kalogiannidis et al [11]. Chen et al analyzed surgical outcomes of both LM
and OM procedures from eight hospitals in Vancouver Coastal Health and
Providence Health Region from British Columbia. The authors found that al-
though OM is technically easier than LM, LM leads to faster and easier recovery
[12].

5. Considerations and Concerns about Laparoscopic
Myomectomy

5.1. Postoperative Adhesions

Risk of pelvic adhesions is associated with most of surgical intervention includ-
ing both laparoscopic and laparotomic approach [4] [15]. Adhesions refer to
fibrous bands between two anatomical sites often as a result of injury during
surgery which are associated with important morbidity of patients because it can
lead to small bowel obstruction, chronic pelvic pain, infertility and laborious
subsequent surgery [16] [17]. Myoma located posteriorly was found to be more
likely associated with higher risk of adhesions than the myoma located on ante-
rior side of uterus [15] [18]. There are various important factors which can in-
fluence the development of adhesions including number and size of myoma
[19]. Excessive accumulation of suturing materials is also factor that increase the
risk of adhesions formation [15] [20]. Adhesions are known to be an important
burden to patients therefore several principles must be taken into consideration
to minimize the risk of adhesion development such as using a best anti-adhesion
agent, minimizing cautery time and using less sutures [4] [15]. Adhesions impair
the interaction between the oviduct and the ovary. Adhesions are assumed to
cause 20% - 30% of female infertility [21] [22]. Keeping this in mind, surgeon
should pay attention to reduce adhesion formation during laparoscopic myo-
mectomy. The pressure used during laparoscopic myomectomy to maintain
pneumoperitoneum results in tissue hypoxia. As a result of this, fibrinolytic sys-
tem is disturbed which is considered as important factor in adhesion formation
[23]. In a prospective blinded observational study Tinelli et a/. examined the ef-
fect of an anti-adhesion agent used during laparoscopic and abdominal myo-
mectomy. A total of 546 patients with similar baseline characteristics and almost
similar size of the fibroid were examined in the subsequent procedure for vari-
ous reasons. The incidence of adhesions in the different groups was as follows:
abdominal myomectomy (AM) without adhesion barrier (AB; 28.1%), laparos-
copic myomectomy (LM) without adhesion barrier (22.6%), AM with adhesion
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barrier (22%), and LM with adhesion barrier (15.9%) [24]. Kubinova et a/ as-
sessed adhesions during a second-look laparoscopy for adhesiolysis after abdo-
minal or laparoscopic myomectomy. Their study found 96.65% of patients de-
veloped adhesions following laparotomy (n = 28) compared with 71.43% of pa-
tients following laparoscopy (n = 68) [25]. Some of the studies have discovered
that the occurrence of adhesions is minimized following laparoscopic technique.
However, the use of laparoscopy is unable to prevent adhesion formation com-
pletely [4]. In addition to this, skill of surgeon may also have an impact on the
development of adhesions. The simple principle like gentle tissue handling, con-
stant tissue moistening and reduced use of electrocautery may decrease the de-
velopment of adhesions [19]. Finally, surgeons should consider the use of an an-
ti-adhesion agent before the closure of abdomen in order to minimize the for-
mation of adhesions. Comparison between laparoscopic myomectomy and open
laparotomy was performed in which several benefits were seen among laparos-
copic group such as less postoperative pain, less blood loss during surgery and
shorter hospital (Table 1).

5.2. Uterine Rupture

The chief concern following laparoscopic myomectomy in women of reproduc-
tive age is the risk of uterine rupture during subsequent pregnancy [26]. Al-
though it is quite rare event, some study revealed that incidence of uterus rup-
ture following laparoscopic myomectomy is 0.7% - 1%. This is because various
factors might contribute to the development of a weak scar with the subsequent
risk for uterine rupture [27] [28]. The overuse of electrocoagulation to stop
bleeding can result in tissue necrosis which often complicate wound healing
process [29]. There are other several factors which could influence wound healing
process in the myometrium such as presence of infection or hematoma forma-
tion within myometrium and extent of local tissue destruction [30]. Another
possible influencing factor for the development of weak scar may be an inade-
quate suturing of the myometrial defect. In order to eliminate dead space and to
achieve complete wound closure, multilayer closure of myometrium is necessary
[31]. Kumakiri et al discussed feasibility and safety of vaginal birth after lapa-
roscopic myomectomy by using protocols for a vaginal birth following laparos-
copic myomectomy. The authors concluded that uterine rupture during preg-
nancy following LM is rare and vaginal birth after LM appears to be safe in se-
lected patients who met their criteria. Therefore, if a expert surgeon operate LM,
possibility of uterine rupture is rare [31]. Bujold et a/ and his team conducted
the impact of single-layer closure or double-layer closure on uterine rupture in
which they found that single-layer closure was associated with higher risk of de-
hiscence when compared with two-layer technique [32]. Depending on depth of
the myometrium defect after laparoscopic myomectomy, the multilayer suture
should be taken into consideration to reduce dead space and assure a good
wound healing [4] [33]. The uterine rupture mostly occurs between 17 and 40

weeks of gestation [30]. The majority takes place before the start of labor or in
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Table 1. Primary and secondary outcomes for laparoscopic and open myomectomy
reported in different studies and meta-analysis.

LM VS OM Seracchioli et al 2000 [13] Holzer et al. 2006 [14]
Total no. of patients 131 (66 versus 65) 40 (19 versus 21)
Age (years) 34.00 £ 4.11 vs 33.97 £ 4.79 40 (31 - 45) vs 40 (28 - 49)
Total no. of fibroids 2.94 £ 1.53 vs 2.75 £ 1.98 2(1-4)vs3(1-7)
Diameter of the largest fibroids (cm) 7.07 £ 2.54 vs 7.47 + 2.60 7 (4-10)vs5(3-11)
Length of surgery (min) 100.23 + 38.34 vs 88.85 + 26.91 99 * 37 vs 68 + 22
Hemoglobin drop (gm/dl) 1.33+1.23vs2.17 £ 1.57
Complications Fever: 1/20 vs 1/20 None
Length of hospital stay 75.61 + 37.09 vs 142.80 + 34.60 None
2.28 £ 1.38 vs 4.30 £ 1.63
Postoperative pain Mean overall VAS-score
. None
assessed by visual analog scale at24h,48h,72h
postoperatively

the early middle third trimester therefore patients as well as patients party

should be well counseled about the possibility of uterine rupture by the doctors

[4].

5.3. Myoma Recurrence

Age of patients, preoperative number of uterine fibroids, preoperative size of
uterine fibroids, presence of associated pelvic disease and child birth after sur-
gery are associated with the recurrence of uterine fibroids [34] [35]. These days,
most of skilled surgeon choose laparoscopic myomectomy to remove myoma as
it is safe procedure for the patients and comparatively less invasive than abdo-
minal approach. There is still debate going on among authors regarding the risk
of myoma recurrence following LM because surgeons often find difficult to pal-
pate the small intramural myomas and leave it during laparoscopic approach.
These unremoved small myomas during LM could grow and could be responsi-
ble for the recurrence of symptoms in the future. So when numerous small fi-
broids are found during preoperative work-up, laparoscopic is not the most
suitable approach for dealing with them. Dordot et al concluded that the cumu-
lative recurrence risk was 12.7% at 2 years and 16.7% at 5 years. They found that
number of myomas and nulliparity was linked with the recurrence of myoma

following laparoscopic myomectomy [36].

5.4. Fertility and Myomectomy

Another area of interest is fertility outcomes following laparoscopic myomecto-
my. 10% of women with infertility is estimated to have uterine fibroids. Myomas
particularly submucosal are associated with reduced fertility and increased mis-
carriage rate. Some studies have found that pregnancy rates were improved in
women who received treatment for the distortion created by submucosal fibroids
[37]. Women with subserosal fibroids have no association with infertility and
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miscarriage risk. Seracchioli et al enrolled 131 patients with otherwise unex-
plained infertility and found no significant difference in the pregnancy and

abortion rate between the Laparoscopic and laparotomic group [11] [38].

6. Discussion

Despite of being more popular among surgeon for the removal of myoma, it has
several disadvantages which may affect the health of patients. Several articles
have discussed the potential disadvantages of LM such as postoperative adhe-
sion, risk of uterine rupture and recurrence of uterine fibroids following LM. As
discussed earlier, preoperative number particularly 2 or more fibroids have
strong link with the recurrence of fibroids following LM. Several other articles
have found prescence of multiple myomas contributed to recurrence of fibroids
[34] [35]. The removal of all fibroids through this procedure is quite tough so
unremoved myoma could grow later and casuse pain and discomfort on the pel-
vic region. Therefore when preoperative work-up finds multiple fibroids, surge-
on should think of laparotomy to prevent recurrence of fibroids. The another
concern of LM for women of childbearing age is uterine rupture during preg-
nancy. Some articles discussed several risk factors for the risk of uterine rupture
following LM such as inadequate suturing of myometrial defect and impaired
wound healing due to overuse of eletrocoagulation [4] [39]. So in order to mi-
nimize the risk of uterine rupture, surgeon must judiciously use cautry to stop
bleeding and suture myometrial tightly to eliminate dead space. However Hurst
et al. found that uterine rupture is quite rare event after laparoscopy [8]. There is
risk of postoperative adhesion formation after every surgical procedure which
causes several unwanted problems to the patients such as small bowel obstruc-
tion, infertility, chronic pelvic pain. The pressure used during laparoscopic pro-
cedure to maintain pneumoperitonium play key role in the adhesion formation
[23]. Nevertheless, adhesion formation is relatively quite low after laparoscopy
than laparotomy [4]. The potential disadvantages of laparoscopic myomectomy
are technically demanding procedure which requires a high degree of training
and skill. In spite of several disadvantages, surgeon often uses laparoscopy for
the removal of fibroids because it possess more benefits than disadvantages.
Several studies have discussed the benefits of laparoscopic approach. sertoli
holzer (refreneces) The benefits include shorter hospital stay, less postoperative
pain, quick recovery, less blood loss during surgery if performed by well skilled
surgeon. Another advantage of laparoscopy is less adhesion formation following

laparoscopy than laparotomy.

7. Conclusion

Laparoscopic myomectomy, a popular minimal invasive technique, has been
widely used for removal of uterine fibroid over the past decades. The main
drawbacks of LM are high chance of uterine rupture, high risk of recurrence and
technically demanding procedure which require a high degree of training and
skill. One of the great concerns regarding the laparoscopic myomectomy is its
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higher cost than open laparoscopic myomectomy. Initially it seems costly pro-
cedure due to its higher direct costs but shorter hospital stay, quick postopera-
tive recovery and lower analgesic requirement might compensate the higher di-
rect costs. Moreover, laparoscopy minimizes the risk of adhesion formation.
Therefore laparoscopy should be standard approach for myomectomy. Lastly,
further prospective studies have to be conducted to compare long-term outcome

Laparoscopic myomectomy including skill evaluation.
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