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Abstract Our aim was to analyze the indications and
factors inﬂuencing laparoscopic myomectomy and its
outcome. A retrospective analysis was done of 178 patients who underwent laparoscopic myomectomy at the
Department of Obstetrics and Gynaecology, University
Hospitals Schleswig Holstein, Campus Kiel, Germany,
between 2000 and 2003. A detailed history was taken of
all patients with uterine ﬁbroids measuring <3–>10 cm
in diameter. Thirty-seven patients were pretreated with
gonadotropin-releasing hormone analogues. Of the 178
patients with myomas, 24% had pedunculated-subserous ﬁbroids, 76% had intramural myomas, and none
had diﬀuse myomatosis. The mean operating time for
laparoscopic myomectomy was 90 min, and mean hospital stay was 2±0.5 days. The only complications
encountered were in two patients with a small hematoma
in the abdominal wall. No late complications were
found. Seven of 178 cases required a second laparoscopic myomectomy. A pregnancy rate of over 55% was
achieved in the infertility cases, with a 30% cesarean
section rate. Postoperative recovery and resumption to
normal life were quicker compared with laparotomy
with low morbidity. Overall, laparoscopic myomectomies were performed for the following indications: pelvic
mass (29%), metrorrhagia (17%), pelvic pain (14%),
and infertility (40%). Laparoscopic myomectomy is the
technique of choice for pedunculated-subserosal and
intramural ﬁbroids in properly selected cases. It requires
a skilled endoscopic surgical unit and an eﬃcient team
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and results in a very low morbidity. Submucous ﬁbroids
and diﬀuse myomatosis were not evaluated in this study.
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Introduction
What is the current status of laparoscopic myomectomy?
The objective of our indepth evaluation of this procedure was to establish the role of laparoscopic myomectomy in modern ﬁbroid surgery.
In Germany, 25–30% of women are diagnosed with
uterine myomas. These are the most common benign
solid tumors of the female genital tract, with an increased incidence in the later years of a woman’s
reproductive life [1]. Though frequently asymptomatic,
uterine myomas may cause menorrhagia, metrorrhagia,
infertility, and pain. Whereas abdominal myomectomy
results in limited morbidity, similar to that with hysterectomy [2], laparoscopic myomectomy has resulted in
remarkable advantages for the patient in medical, social,
and economic terms, with less postoperative pain and
shorter recovery time [3]. Semm and Mettler published
their ﬁrst ﬁndings on laparoscopic myomectomy in 1980
[4]. Today, larger intramural myomas are also enucleated by this technique [5–10]. No major complications
have been found at our institution, and laparoscopic
myomectomy is the ﬁrst-step treatment for uterine
ﬁbroids.

Materials and methods
In a retrospective review of 178 patients who underwent
laparoscopic myomectomy at the Department of
Obstetrics and Gynaecology, Campus Kiel, from 2000 to
2003, the indications and surgical techniques were
evaluated, taking into consideration the beneﬁts and
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limitations of laparoscopic myomectomy. For the evaluation of pregnancy outcome, a period of at least 1 year
after surgery was used.
Preoperative management
Careful patient selection decreases the likelihood of
inappropriate performance of laparoscopic myomectomy and avoids the conversion to open surgery [11–13].
Patient selection was based on the following criteria:
pain and pressure symptoms, myomas deterrent to a
desired pregnancy, and referral for the removal of a
growing, enlarged myoma.

using two pairs of grasping forceps, often under traction
with a 10-mm myoma screw. Hemostasis was performed
with bipolar forceps. The enucleated area of the uterus
and the bed of the myoma were sutured along a seromuscular plane (edge-to-edge) using one layer of separate poly dioxanon suture (PDS-O) stitches with
extracorporeal knots, leaving less than 3-mm suture
pedicles. If the uterine cavity was opened during ﬁbroid
enucleation, 2–3 deep muscular sutures were applied
with a round CT-1 needle. Extraction of the myomas
followed via the suprapubic route, with morcellation
using an electric morcellator, followed by a laparoscopic
check and careful peritoneal cleansing and hemostasis.
To prevent adhesions, 500 ml of Ringer’s lactate was left
in the abdomen.

Detailed history and examination
Vaginal sonography was performed to diagnose the
number, size, and location of myomas. Thirty-seven
patients were pretreated with 3.75 mg leuprolide acetate,
a gonadotropin-releasing hormone (GnRH) analogue,
for 3 months prior to surgery to shrink the size of the
myoma. This facilitated enucleation with less blood loss.
Six weeks were allowed to pass after the last dose of
3.75 mg leuprolide before surgery [14–16], as the eﬀects
of GnRH analogues may obscure the surface of the
capsule and make enucleation of the myoma diﬃcult.
Estrogen stimulation over 10–20 days does not stimulate
ﬁbroid growth but produces a clearer ﬁnding of the
myoma capsule. The slight vascular increase allows an
easier ﬁbroid enucleation.
Portal mapping for surgical endoscopy

Results
The indications for laparoscopic myomectomy were
based on the following symptoms and signs: pelvic mass
(29%), metrorrhagia (17%), pelvic pain (14%), and
infertility (40%) (Fig. 1).
Outcome of surgery
The following ﬁve criteria were evaluated in a questionnaire sent to all patients 10–40 months after surgical
treatment: (1) complications—immediate or late, (2)
need for next, repeat, or subsequent second-look surgery, (3) relief of symptoms, (4) fertility outcome, and
(5) resumption of normal life.

Four routes are used for laparoscopic myomectomy: one
10-mm umbilical incision for the laparoscope and one
10-mm left higher suprapubic incision as well as two 5mm lateral lower suprapubic incisions for operating
ports. The 10-mm left higher suprapubic port is often
changed to 15—20 mm for introducing the morcellator
at the end of the procedure.
Myoma resection or enucleation technique
In pedunculated myomas, the pedicle was coagulated
with bipolar forceps and cut with laparoscopic scissors
or cut after placement of loops or staplers. No sutures
were required. In cases of suspected subserous and
intramural myomas, chromopertubation was applied via
a cervical cannula not only to check tubal patency but
also to facilitate the direct recognition of an inadvertently opened uterine cavity. After the uterine wall was
injected with 10–20 ml of a 0.05% vasopressin derivative, a vertical incision was made with bipolar forceps at
the convex point of the uterus at the elevated area of the
underlying myoma and away from the adnexa. An
incision was made up to the pseudocapsule. Myoma
enucleation was performed within the capsular plane

Fig. 1 Signs and symptoms of myomas
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Types of myomas
In laparoscopic myomectomy, the type of myomas
treated were as follows: pedunculated-subserous 24%,
intramural 76%, and diﬀuse myomatosis 0% (Fig. 2).
The average diameter of the myomas excised laparoscopically was 4±2.1 cm (range 1–10 cm), with 57%
having a diameter >4 cm. A drain to observe possible
intraabdominal bleeding was placed in 168 laparoscopic
myomectomy cases and removed after 24 h. No patient
required a blood transfusion.
The mean operating time for laparoscopic myomectomy was 90 min (range 25–215 min). The mean length
of hospitalization for laparoscopic myomectomy was
2±0.5 days (range 2–6 days). In Germany at the time
the study was carried out, the hospital was paid by
insurance companies according to the number of days
the patient was hospitalized and not according to the
procedure performed. This resulted in longer hospital
stays. This practice is now changing.
Patient outcomes
Immediate complications/late complications
Two patients had hematoma formation within the
abdominal wall. In one patient the epigastric artery was
stitched immediately, and in the second patient four
hours after a growing hematoma was found in the left
abdominal wall. No late complications, such as bleeding,
urinary tract infections, or bowel lesions, occurred.
Multiple ﬁbroids and need for subsequent surgery
Six to eight weeks later, a second-look laparoscopy with
myomectomy was suggested for seven of the 178 patients
who had undergone laparoscopic myomectomy. The
individual surgeon decided in each case to operate in two
sessions. No conversions to laparotomy occurred. In our
department, patients with larger ﬁbroids undergo a
mini-laparotomy/ﬁbroidectomy directly. As seen in
Figs. 4 and 5, the majority of patients had only one

Fig. 2 Types of myomas according to the type of surgery

myoma, either pedunculated-subserous or intramural
(Figs. 4, 5).
Relief of symptoms
To date, of the 178 patients, only two had further surgery for complaints associated with bleeding abnormalities and the need for hysterectomy.
Fertility outcome
The nulliparous women had the highest number of
myomas, and the least were found in women who were
para >3 (Fig. 3). When the criteria of selection were
strictly adhered to and there was no other associated
infertility, laparoscopic myomectomy increased implantation rates [17, 18].
Over a period of 10 months to 4 years postlaparoscopic myomectomy, a 55% pregnancy rate was
achieved. The cesarean section rate was 30%.
Laparoscopic myomectomy allows a safe vaginal
delivery [19, 20] compared with uterine artery embolization (UAE), which is associated with a low risk of
preterm delivery and malpresentation [21]. Other possible problems of embolization result from necrosis of
myoma [22], which can lead to a prolonged inpatient
stay for high-dose analgesia, ovarian failure and infertility, or endometrial failure and atrophy. Due to lack of
histopathology after uterine artery embolization, there is
a risk of undiagnosed malignancy. Because the rate of
sarcoma development is 0.5% and we do not have a
long-term follow-up of the endocrine consequences of
UAE, the latter remains a nonstandardized procedure
that may require further invasive treatment.
Patients who have undergone laparoscopic or laparotomic myomectomy and become pregnant should inform their gynecologists in case a cesarian section should
be necessary.
Postoperative resumption of normal life
Patients treated by laparoscopic myomectomy returned
to work within 4–6 days after the initial surgery.

Fig. 3 Incidence of myomas related to parity in laparoscopic
myomectomies
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Fig. 4 Number of pedunculated-subserous myomas (n=42) in
laparoscopic myomectomy

Closure of the myometrium is the most vital foundation of a well-executed laparoscopic myomectomy.
We avoid the extensive use of electrocautery because
tissue necrosis could cause defective scarring and increase the risk of uterine rupture during a subsequent
pregnancy. Inadequate laparoscopic suturing is not the
only factor involved in rupture of the uterine wall after
myomectomy. Normally, when the endometrial cavity
has not been opened, closure is completed in a single
layer. However, if the uterine cavity has been opened,
additional suturing is performed in the deepest layer to
close the cavity and strengthen the uterine wall. The use
of a vasopressin derivative in a dilution of 1:100 as a
vasoconstrictor agent has proven to be safe for hemostasis [24, 25].
Concerning blood loss, our results compare well with
Campo et al.’s study in which 22 cases of laparoscopic
myomectomy also did not require blood transfusions
[26].

Discussion
With the introduction of GnRH analogues, medical
treatment has become feasible for uterine myomas,
which are common in women of reproductive age. This
treatment is capable of inducing a reduction in the original size of the myoma (up to 50%) by reducing circulating estrogen levels over a 12-week period. However,
after cessation of therapy, the myomas can return to
their original size in 3 months [23]. Therefore, preoperative assessment is vital for the determination of procedure according to size, number, and location of the
myomas. Our results have been conﬁrmed by other
studies [5–10], which substantiate the role of laparoscopic myomectomy with remission of symptoms and
low complications in pedunculated-subserous and
intramural ﬁbroids. Submucous ﬁbroids were not evaluated in this study.

Risk of adhesion formation and ﬁbroid recurrence
Laparoscopic myomectomy has a considerably lower
risk of postoperative adhesions [27] than does open
laparotomy, which has a risk of approximately 80–100%
[28, 29]. The cumulative ﬁbroid recurrence risk is said to
be 12.7% at 2 years and 16.7% at 5 years [30]. Predictive
factors for recurrence are number of myomas and nulliparity. Patients who have undergone laparoscopic
surgery suﬀer less physical stress [31], less postoperative
pain and fever, and fewer postoperative complications,
such as paralytic ileus [18], than patients who have
undergone laparotomy.
Other approaches of laparoscopic myomectomy
Today, laparoscopic myomectomy has found its application in easy and complex procedures. To complete the
update on laparoscopic myomectomy, we would like to
mention the following approaches:

Fig. 5 Number of intramural myomas (n=134) in laparoscopic
myomectomy

(1) LAVM, laparoscopically-assisted vaginal myomectomy [32], to avoid morcellation of the ﬁbroid.
(2) LAM, laparoscopically-assisted myomectomy, for
removing myomas between 4 and l0 cm in size.
(3) LUM, laparoscopic ultraminilaparotomic myomectomy [33].
(4) LUEM, laparoscopic ultraminilaparotomic embolized myomectomy [33].
LUM and LUEM permit laparoscopic removal of
myomas greater than 14 cm in size.
(5) LUGM, laparoscopic ultrasonically-guided myomectomy, using the laparoscopic ultrasound transducer. This approach is applied in cases of deeply
embedded intramural myomas that may lie hidden
in an otherwise uniformly enlarged uterus [34].
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Conclusion
A skilled endoscopic unit, with over 20 years of experience, has proven beyond doubt that laparoscopic
myomectomy is here to stay. Over the last 50 years,
skills, dexterity, technology, endoscopic imaging, and
ultrasound have resulted in shorter operating times,
shorter hospital stays for patients, faster patient recovery, and less blood loss [6, 7, 35, 36]. Furthermore, the
fertility and obstetric outcome after laparoscopic
myomectomy [37] is more favorable than that achieved
after laparotomy. Laparoscopic myomectomy has justiﬁed its global application in the ﬁeld of gynecological
surgery. Advances have shown that there is no limit to
the size of myomata that can be removed laparoscopically with reasonable safety and accuracy by a skilled
endoscopic surgeon.
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