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Hysteroscopic Enucleation in Toto of Submucous Type 2 Myomas:
Long-Term Follow-Up in Women Affected by Menorrhagia

Carlo Saccardi, MD, PhD*, Lorena Conte, MD, Alberta Fabris, MD, Francesca De Marchi, MD,
Angela Borghero, MD, Salvatore Gizzo, MD, and Pietro Litta, MD
From the Department of Women’s and Children’s Health, Obstetrics and Gynecology Clinic, University of Padua, Padua, Italy (all authors).

ABSTRACT Study Objective: To evaluate long-term efficacy of type 2 myoma enucleation in toto.
Design: Longitudinal retrospective study (Canadian Task Force classification II-2).
Setting: University obstetrics and gynecology clinic.
Patients:One hundred twelvewomenwith menorrhagia and at least 1 type 2 submucous myomawho underwent hysteroscop-
ic myoma enucleation in toto.
Intervention: Clinical long-term follow-up.
Measurements andMain Results: Success of the procedure and influence of myoma characteristics on recurrence of menor-
rhagia were evaluated. Mean (SD) follow-up was 58.4 (19.1) months. The success of the procedure was 88.4% (99 patients).
Seventeen patients (15.2%) underwent a 2-step procedure. Among patients with relapsed menorrhagia, 10 (8.9%) underwent a
repeat operation. Statistical analysis showed that number and diameter of myomas did not influence the outcome. Localization
in the posterior wall of the uterus, compared with other sites, was associated with a higher percentage of resolution of men-
strual symptoms (p 5 .03). There was no significant relationship between myomas features and risk of symptom recurrence
during follow-up. The 2-step myomectomy was performed in patients with myomas .30 mm in diameter (p , .001).
Conclusion: Hysteroscopic enucleation in toto of type 2 myomas is a safe and effective technique in long-term management
of premenopausal women with menorrhagia. Journal of Minimally Invasive Gynecology (2014) 21, 426–430� 2014 AAGL.
All rights reserved.
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Uterine leiomyoma is the most common tumor of the fe-
male genital tract, affecting 25% of women of reproductive
age and .40% of women aged R40 years [1,2]. Only 5%
to 10% of all uterine myomas are submucous. Submucous
myomas may induce severe clinical symptoms such as

abnormal uterine bleeding (menorrhagia and metrorrhagia),
infertility, pelvic pain, and dysmenorrhea [1,3–5]. Histori-
cally, patients with symptomatic submucous myomas have
undergone hysterectomy or myomectomy via laparotomy,
resulting in increased intraoperative and postoperative
morbidity, longer recovery time, and higher costs [6].
Currently, hysteroscopic myomectomy is considered first-
line conservative surgical therapy [7–9]. Removal of
myomas that develop completely within the uterine cavity
(type 0) by slicing is considered a safe technique that is
easy to perform and has a high success rate. More
challenging is resectoscopic resection of submucous
myomas with intramural development, in particular those
with .50% of intramural component (type 2). In such
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cases the procedure is more difficult, with increased risk of
severe complications, and in some cases could require more
than a single surgical step, and thus should be performed
by a trained surgeon [8,10–15].

Several techniques have been proposed to completely re-
move type 2 myomas, with the objective of reducing intrao-
perative complications. In 2003, Litta et al [16] proposed a
new technique, hysteroscopic enucleation in toto, for treat-
ment of myomas with high intramural involvement, that
favoring the intracavitary protrusion of the myoma ensures
safe removal while minimizing damage to the surrounding
myometrium.

The primary objective of the present study was to eval-
uate the safety and long-term efficacy of hysteroscopic
enucleation in toto in patients with symptomatic type 2
myomas.

Materials and Methods

This longitudinal retrospective study included 112
consecutive women who had undergone enucleation in
toto hysteroscopic myomectomy from January 2005 to
December 2010 at our institution. Included were women
with menorrhagia,R1 type 2 submucous myomas with my-
ometrial free margin.4mm (myometrial thickness between
uterine serosa and myoma pseudocapsule evaluated via
transvaginal sonography), and age at surgery between 18
and 48 years.

Excluded were women with associated intracavitary le-
sions requiring other hysteroscopic procedures (endometrial
polyp or hyperplasia, endometritis, or adenomyosis), those
with a history of endocrine disease (thyroid, adrenal, or pitu-
itary) or systemic diseases identified as the cause of ab-
normal uterine bleeding, and those with malignant uterine
lesions identified via transvaginal ultrasound or outpatient
diagnostic hysteroscopy.

Data recorded were age at surgery, parity, menstrual
pattern, preoperative medical treatment with gonadotropin-
releasing hormone analogues, myoma characteristics such
as number, location, and diameter, type of anesthesia (un-
conscious sedation or subarachnoidal) [17], operative time,
and surgical complications. All patients gave informed con-
sent. Formal institutional review board approval (No. 2732P)
from the local ethics committee was obtained.

All myomectomy procedures were performed by 2
skilled operators (C.S. and P.L.), as previously described
by Litta et al [16], using a 26F 12-degree foroblique resecto-
scope (Karl Storz GmbH & Co., Tuttlingen, Germany) con-
nected to an electrosurgical monopolar electrode (cutting
current 80 W) and hypotonic distention medium (1%
glycine, 1% mannitol in 1000 mL water).

An elliptical incision of the endometrial mucosa that
covered the intracavitary part of the myoma was performed
using a Collins electrode at the level of its reflection on the
uterine wall. The connective bridges between the myoma
and the surrounding myometrium were then cautiously re-

sected, allowing protrusion of the entire myoma into the
uterine cavity, transforming the myoma from type 2 to
type 0, enabling safe removal of the myoma via gradual sli-
ces of the tissue, starting from the top of myoma to the base,
using a 90-degree loop electrode (traditional slicing tech-
nique) [16]. The sectioned fragments of myoma were then
removed by grasping them with the loop electrode and
removing the resectoscope from the uterine cavity.

Women with myomas .3 cm in greatest diameter were
advised that a 2-step procedure could be required. In cases
in which myomas had a large intramural component or fluid
imbalance during surgery was close to 1 L, the myoma was
not completely removed. The procedure was suspended, and
a second surgery was planned for after about 50 days (2 men-
strual cycles) to complete the myomectomy. A 2-step proce-
dure was not considered as failure, whereas the need for a
second procedure because of recurrence of menorrhagia
was considered as failure.

During follow-up, all patients completed a questionnaire
about symptom recurrence, menstrual pattern, repeat treat-
ment, and concurrent surgery. Recurrence was defined as
abnormal uterine bleeding requiring repeat surgical or med-
ical treatment.

Statistical analysis was performed using commercially
available software (SPSS for Windows, version 19.0; SPSS
Inc., Chicago, IL). Data are given as frequency (percentage)
for categorical variables and as mean (SD) for continuous
variables. For statistical analysis, the c2 test or Fisher exact
test was used. The level of significance was set at p , .05.

Results

Mean (SD) patient age at surgery was 40.7 (6) years, and
all patients were premenopausal. Fifty-six women (50%)
were nulliparous, and 56 (50%) were multiparous. All pa-
tients had menorrhagia, and 12 (10.7%) also had pelvic
pain. Preoperative treatment with gonadotropin-releasing
hormone agonist (3.75 mg) was prescribed for 2 months in
33 women (29.4%) with large myomas (.30 mm) and ane-
mia. A total of 154 myomas were resected; single myomec-
tomy was performed in 87 patients (77.6%), and multiple
myomectomy in 25 (22.4%). The diameter of type 2 my-
omas was 28.3 (10.4) mm. Myoma characteristics and surgi-
cal data are given in Table 1.

Seventeen patients (15.2%) underwent a 2-step procedure.
Of these, 13 had a single type 2 myoma .30 mm (mean
diameter, 41.1 mm), 3 patients had 2 type 2 myomas, and 1
had a type 0 myoma and a type 2 myoma.40 mm. Number
and location of themyomas seemed not to be correlated to the
second step, whereas the association between the 2-step and
myoma .30 mm was statistically significant (p , .001).

We registered 3 cases (2.7%) of intravasation (fluid
imbalance .1 L), only 1 (0.9%) of which required care in
the intensive care unit for 2 days because of severe hypona-
tremia (,120 mmol/L), confusion, and blurred vision,
which led to the suspicion of incipient cerebral edema.
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