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Abstract OBJECTIVES: To analyze the indications, safety and feasibility of laparoscopic 
myomectomies performed during the last 10 years. 
MATERIAL AND METHODS: The studied material consisted of 187 typically per-
formed laparoscopies, mostly due to uterine myomas. All the patients underwent 
an ultrasound examination at the time of admission and those with the maximum 
of 3 tumors, where the largest tumors were less than 10cm in diameter, were quali-
fied for endoscopic surgery.
RESULTS: Out of 187 women, 39 patients had laparoscopy performed twice, with 
a 3–4 months interval for GnRH analogues treatment. Among 164 operative 
laparoscopies myomas were enucleated in 132 of the women (80.5%). In the case 
of 18 patients (9.6%) there was a need for laparoconversion resulting from the 
difficulties with enucleation, adhesions, and the size or localization of the tumor. 
There were also 62 cases of diagnostic laparoscopy, where myomas were either 
too large or too small to be enucleated. On analyzing the number and size of 
the tumors it occurred that a single myoma was the most frequent finding, while 
more than half of all the enucleated uterine tumors found during diagnostic and 
operative endoscopies were up to 2cm in diameter.
CONCLUSIONS: Laparoscopic myomectomy is a safe and reliable surgical alterna-
tive for women suffering from symptomatic myomas and is a method of choice in 
young patients of reproductive age. Beside skillful surgical techniques, a proper 
qualification for the operation is essential for the desired outcome.
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Introduction

Uterine myomas (fibromas) are the most common 
benign tumors found in female reproductive organs. 
Their prevalence increases with age and is assessed to be 
20 to 50%. Most of the fibromas are asymptomatic, diag-
nosed incidentally during a routine gynecological or ul-
trasound examination. Pelvic pain, menometrorrhagia 
and abnormal bleeding are the most typical symptoms 
of bigger / unfavorably localized uterine myomas, how-
ever their relationship to infertility is still controversial. 
According to ACOG (American College of Obstetri-
cians and Gynecologists) myomas rarely result in infer-
tility, except those causing tubal occlusion. Submucosal 
fibroids are more likely to be associated with menstrual 
disorders and subfertility – hysteroscopic myomecto-
my has been assigned a golden standard of treatment in 
those cases [9, 15]. Jedrzejczak et al. [7] claim that the 
presence of myomas decreases uterine contractility, re-
sulting in abnormal sperm migration, and the changes 
in vascularization which accompany fibroids may cause 
difficulties in embryo implantation.

The treatment of uterine myomas remains a very im-
portant issue – it may either be pharmacological or op-
erative (endoscopy, classical open procedure), including 
uterine artery embolisation / occlusion, myomectomy 
or hysterectomy. Proper qualification to an operation 
is crucial; the main criteria taken into account are: the 
number, size and localization of myomas, the age of a 
patient and her will to preserve fertility. Laparoscopy, 
as a less invasive procedure than classical laparotomy, 
with a smaller rate of adhesion formation and faster re-
covery, has become a popular method of benign uterine 
tumors surgical treatment [8].

The aim of the study was to analyze the indications, 
safety and feasibility of laparoscopic myomectomies 
performed at our centers over the last 10 years. 

Material and methods 

The studied material consisted of 187 women who 
had laparoscopy performed due to uterine myomas or 
the tumors were found during laparoscopic procedures 
conducted for other ailments, in years 1996–2006.

Laparoscopy was performed typically in general an-
esthesia with endotracheal intubation. Karl Storz optics 
and Karl Storz, Olympus, Stryker and Pajunk instru-
ments were used for the procedure.

At the time of admission, all the patients had gy-
necological and ultrasound examinations performed. 
Those with the maximum of 3 tumors, where the larg-
est tumors were less than 10cm in diameter, were quali-
fied for endoscopic surgery. If the intraoperative situa-
tion was different than preliminary diagnosis revealed 
(multiple fibromas, tumors larger than 10cm, unfavor-
able localization), laparoscopy was discontinued. Con-
sidering the patient’s age and will to preserve fertility, 
either laparoconversion with enucleation of the myo-

mas / hysterectomy was performed or the decision to 
administer GnRH analogues for 3–4 months was made 
before a subsequent laparoscopic surgery.

Results

Out of 187 women in the studied period, 39 patients 
had laparoscopy performed twice, with a 3–4 months 
interval for GnRH analogues treatment. 80 patients had 
more than one indication for the surgery (Table 1).

Among 164 operative laparoscopies myomas were 
enucleated in 132 of the women (80.5%). Table 2 il-
lustrates all the additional procedures performed dur-
ing those operations. In the case of 18 patients (9.6%) 
there was a need for laparoconversion resulting from 
the difficulties with enucleation, adhesions, and the size 
or localization of the tumor (Table 3). One of the pa-
tients had laparoscopic hysterectomy performed, while 
another one had LAVH (laparoscopic assisted vaginal 
hysterectomy). Women were also operated on because 
of other indications, and had uterine fibroids diagnosed 
intraoperatively – those tumors were left untouched be-
cause their size did not exceed 1cm. 

Out of 152 patients who had uterine fibromas re-
moved during laparoscopy or after laparoconversion, 39 
(25.6%) had diagnostic laparoscopy in the past followed 
by GnRH analogues treatment. After the pharmacolog-
ical treatment 30 (78%) had laparoscopic enucleation 
performed, while in 9 (22%) cases laparoconversion 
was still necessary. 

Among 62 diagnostic laparoscopies 12 women (19%) 
had only small intramural uterine fibromas, which were 
not an indication for enucleation. In 6 cases (9.6%) the 
tumors were either too big or the anatomical condi-
tions were unfavorable and laparoscopy was discon-
tinued. Those patients were qualified for laparotomy 
later on (five for classical open enucleation and one 
for hysterectomy). There was also one woman (1.6%) 
with small fibromas up to 2cm in diameter and bilateral 
tubal occlusion, who was qualified for an in vitro fer-
tilization procedure. The remaining 43 patients (69%) 
were qualified for GnRH analogues treatment because 
of the size and localization of the myomas or coexisting 
endometriosis.

The number and size of uterine fibromas in oper-
ated patients were also analyzed (excluding 12 women 
with small tumors diagnosed intraoperatively and left 
untouched). A single myoma was the most frequent 
finding, both during diagnostic and operative laparos-
copy (Figure 1). Ten coexisting uterine myomas were 
found during a diagnostic endoscopy in one woman. 
The maximum of four uterine fibroids were enucleated 
during one procedure in 10 patients (7%). 

More than half of all the enucleated uterine tumors 
found during diagnostic and operative endoscopies 
were up to 2cm in diameter (Figure 2). The largest re-
moved myomas were 10cm in diameter and were found 
in 2 patients (0.8%). 
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The postoperative period was uneventful through-
out the group studied. 

Discussion

Laparoscopic myomectomy has become a widely 
used method for the treatment of uterine fibromas; this 
is due to the development of knowledge, surgical skills, 
techniques and modern instruments. Laparoscopic 
myomectomy offers a uterus-conserving alternative to 
hysterectomy. Being less invasive than traditional ab-
dominal approach, laparoscopic myomectomy has bet-
ter acceptance and a higher rate of satisfaction among 
patients suffering from symptomatic uterine myomas 
[2, 3]. It is however underlined that a proper qualifica-
tion for such a type of operation is very important to 
achieve a satisfying outcome [5, 10, 11, 19]. Dubuisson’s 

qualification criteria include the number of myomas to 
be removed (no more than 3) and their size – not big-
ger than 10cm in diameter [4]. According to others [5], 
the total number should not exceed four. In the above 
presented study, ten patients had four myomas resected 
during one operation. The tumors were mostly subse-
rous and quite small, but there were also few cases of 
preoperative misdiagnosis. Malzoni et al. [9] reported 
a total of 8 fibroids enucleated during one operation, 
Jedrzejczak et al. – six [7], Altgassen et al. as many as 
14 myomas [2].

According to suggested qualification criteria there 
were no tumors greater than 10cm removed in the 
above studied material. However, many researchers de-
scribe bigger fibroids resected during laparoscopic pro-
cedures. The range of size varies from 11cm [7] up to 20 
and 21cm in diameter [9, 17, 18]. 

60.3

17.8

11.7

8.4

0.4
1.4

0%

10%

20%

30%

40%

50%

60%

1 2 3 4 5 >5

74.2

18.4

7.4

0%

10%

20%

30%

40%

50%

60%

70%

80%

<4cm 4-6cm >6cm

Figure 1. The number of uterine myomas stated intraoperatively 
per patient 

Figure 2. The size of uterine myomas assessed at laparoscopic 
surgery (cm in diameter)

Table 1. Indications for laparoscopic surgery 
(more than one indication possible)

Indications Number of patients
n=187 %

Uterine myomas 148 65.5

Infertility 76 33.6

Adnexal tumor 36 15.9

Suspicion of endometriosis 31 13.7

Other 19 8.4

Table 3. The causes of laparoconversions

Cause of laparoconversion Number of patients
n=18 %

Hemostatic problems 5 27.8

Adhesions 4 22.2

Unfavorable fibroid localization 4 22.2

Fibroid size >10cm in diameter 3 16.7

Other 2 11.1

Table 2. Other laparoscopic procedures performed in 
women who underwent enucleation of uterine myomas   

Laparoscopic procedures Number of patients
n=132 %

Enucleation of myomas 132 100

Enucleation of adnexal tumor 55 41.6

Tubal patency assessment 53 40.1

Adhesion removal 23 17.4

Ovarian electrocautery 13 9.8

Uterine myomas coagulation 12 9.0

Salpingectomy 8 6.0

Adnexectomy 6 4.5

Other 3 2.2
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GnRH agonists used to play an important role in the 
treatment of myomas. Administered for 3–4 months 
in the pre-surgical period, they induced the decrease 
in tumor vascularization and therefore its volume (in 
our material the decrease in volume after 3–4 months 
reached about 40%). Additionally, amenorrhea allowed 
the normalization of blood morphology parameters. 
Currently, however, randomized trials support the 
idea that there is no apparent benefit of preoperative 
use of GnRH analogues, as their administration results 
in degenerative changes of the fibroma and its fragil-
ity makes the enucleation more difficult [6]. It appears 
that the difficulty of the procedure elongates the total 
operating time and increases the risk of laparoconver-
sions [19]. Reron et al. [14] used GnRH agonists only 
in some cases of infertility where the diameter of the 
tumor exceeds 5cm, while Park et al. [12] administered 
analogues only when myomas were larger than 8cm. 
Their goal was to make the uterine scar as small as pos-
sible in order to lower the risk of uterine rupture during 
pregnancy following the surgery. In the studied material 
there were 39 women operated on after GnRH agonists 
administration. They were, however, hospitalized in the 
‘90s, as currently such treatment in our Department is 
limited to selected cases of infertile patients. 

Proper suturing of the enucleated uterine tumor site 
is another very important matter. According to Dubuis-
son et al. [4] the suture has to penetrate the full depth 
of the site, with one layer being generally enough. A 
precise multilayer closure should be performed when 
the tumor site penetrates deep into the myometrium or 
when the uterine cavity is open [9, 13]. Such suturing 
techniques prevent the development of hematomas and 
adenomyosis foci. Hematomas may lead to fistula for-
mation resulting in the weakening of the cicatrix, es-
pecially important for future pregnancy. However, the 
data regarding the risk of uterine rupture in pregnan-
cies following laparoscopic myomectomies is limited 
[13]. It seems to be very low with good surgical tech-
nique [2, 15]. 

The need of laparoconversion in the presented mate-
rial occurred in 18 (9.6%) patients. The rate was similar 
to that reported by Dubuisson et al. – 11.2% [4]. Mal-
zoni et al. described a very low conversion rate of 1.29% 
[9], while Takeuchi et al. [20], Wang et al. [23] and Je-
drzejczak et al. [7] had no such cases at all. According 
to Dubuisson et al. [4] there are four preoperative risk 
factors of laparoconversions: the size of the myoma ex-
ceeding 5cm in ultrasound examination, intramural lo-
calization, the largest tumor in the anterior uterine wall 
and pre-surgical GnRH analogues administration. In 
our material the rate of laparoconversions after GnRH 
agonists treatment reached 22% (9 out of 39 women). 
Marret et al. [10] aimed at identifying the preoperative 
factor affecting the risk of conversions among a popu-
lation of surgeons at the beginning of their experience 
in laparoscopic myomectomy. The rate they encoun-
tered was 28%, while expected according to Dubuisson’s 

score equaled 7.8%. They therefore confirmed that the 
surgeon’s experience was another risk factor, and skilled 
operators should help their trainees during their learn-
ing curve. 

The extraction of the resected myomas is a substan-
tial step of the operation. There are four different ways 
for the removal of the tumors: culdotomy, minilaparot-
omy (widening the primary incisions), fragmentation 
with the use of scissors or mincing with the use of elec-
tric morcellator with the extraction through the trocar. 
Morcellator and fragmentation with the use of scissors 
were the two methods used in the presented study. The 
literature reports various methods with the preference 
on the power morcellator [2, 9], as the removal time is 
shorter than through culdotomy [22].

The problem of intraoperative complications is also 
frequently discussed by the clinicians. In our material 
hemostatic problems (excessive bleeding in the operat-
ing field) were the only major complication resulting in 
the conversion to an open procedure in 5 out of 152 
operative laparoscopies (3.3%). Altgassen et al. [2] re-
ported a rate of 2.7% of intraoperative complications, 
where bowel damage was the most frequent complica-
tion encountered. They also mentioned arterial bleed-
ing, subcutaneous emphysema and cardiovascular 
problems. Some authors reported no major complica-
tions at all [9, 16, 17, 19]. Wang et al. [21] successfully 
used oxytocin infusion during laparoscopic myomecto-
my – they proved that the intraoperative blood loss and 
blood transfusion rate were significantly lower when in-
travenous oxytocin administration was combined with 
skillful surgical techniques. Vasoconstrictive agents 
were also injected into the deep intramural myomas by 
Malzoni et al. [9] in order to decrease the blood loss and 
facilitate the enucleation. 

In our material there were no major postoperative 
complications, such as anemia requiring blood trans-
fusion or infection of the operating field. The equity 
of antibiotic prophylaxis is also underlined in the lit-
erature [2]. Altgassen et al. [2] reported a rate of 5.7% 
of postoperative complications. Wang et al [23] had 2 
cases of pelvic abscesses requiring a second laparoscop-
ic operation. They also had a high rate of blood trans-
fusions (22.1%) in the group of patients with resected 
myomas weighing more than 80g (in our material no 
blood transfusion was performed). 

Finally, according to literature, the risk of recurrence 
seems higher after laparoscopic myomectomy compared 
with laparotomy [1]. Therefore a careful evaluation of 
the dimensions and localization of the tumors is crucial 
for the right choice of the best surgical approach. 
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Conclusions 

Laparoscopic myomectomy is a safe and reliable sur-
gical alternative for women suffering from symptomat-
ic myomas and is a method of choice in young patients 
of reproductive age. Beside skillful surgical techniques, 
a proper qualification for the operation is essential for 
the desired outcome.
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