Arch Gynecol Obstet (2010) 282:553-560
DOI 10.1007/s00404-010-1531-0

REPRODUCTIVE MEDICINE

Reproductive outcome following hysteroscopic myomectomy
in patients with infertility and recurrent abortions

Kallol Kumar Roy - Shilpa Singla + Jinee Baruah -
Jai Bhagwan Sharma - Sunesh Kumar -
Neeta Singh

Received: 24 April 2010/ Accepted: 18 May 2010/ Published online: 30 May 2010

© Springer-Verlag 2010

Abstract

Objectives To evaluate the outcome of hysteroscopic
myomectomy in patients with infertility and recurrent
abortions.

Materials and methods This was a retrospective clinical
analysis of 186 patients who underwent hysteroscopic
myomectomy by monopolar electrode loop. A second-look
diagnostic hysteroscopy was performed in all cases within
2 months. The mean follow-up period was 36.5 months.
Results The mean age of the patients was 28.4 years. The
presenting clinical complaint was primary infertility in
31% (62/200) patients, secondary infertility in 10%
(20/200) patients, recurrent abortions in 50.5% (101/200)
and preterm deliveries in 8.5% (17/200) patients. Final
reproductive outcome was assessed for 186 patients, after
excluding patients with other confounding factors, inter-
fering in pregnancy outcome.

There was a significant difference in reduction of number of
miscarriages and increase in term deliveries while the number
of preterm deliveries remained almost the same. Fifty-eight
out of 82 infertile patients (70.7%) conceived after hystero-
scopic myomectomy. The take home baby rate was increased
from 16.2 to 74%. There was an increased incidence (35.6%)
of cesarean section recorded in mode of delivery.
Conclusion Hysteroscopic myomectomy is a safe and
effective method for improving the obstetric outcome in
women with infertility and recurrent abortions and asso-
ciated submucous fibroids.
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Introduction

Submucous fibroids constitute 5.5-16.6% of all uterine
fibroids [1]. Submucous fibroids are associated with poor
reproductive outcome such as recurrent abortions and
preterm births. Infertility has also been linked to submu-
cous myomas [2]. Significantly lower rates of pregnancy
with relative risk (RR) 0.32 (95% CI 0.13-0.70) and
implantation, RR 0.28 (95% CI 0.10-0.72) were found in
patients of submucous fibroids as compared to their infer-
tile counterparts without fibroids [3]. The pathogenesis of
infertility and repeated abortions is not clearly defined in
patients with submucous fibroid. Various etiological fac-
tors proposed are interference with sperm migration and
ovum transport [4], implantation failure due to decreased
vascularity, endometrial inflammation and secretion of
vasoactive substances [5].

Before the introduction of hysteroscopic resection of
myomas by Neuwirth [6] in the 1970s, the only way to
remove submucous myomas not prolapsing through the
cervix was either by abdominal myomectomy or hyster-
ectomy. These major gynecological procedures are asso-
ciated with significant morbidity. Abdominal approach
may compromise any future parturition as it requires
cesarean section. In addition, it may lead to the develop-
ment of pelvic post-operative adhesions, which may further
reduce rather than enhance fertility.

With advent and evolution of endoscopic imaging and
surgery during the last two decades, transcervical hyste-
roscopic resection of intracavitary fibroids is now treatment
of choice for submucous fibroids [7]. The choice of the
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technique mostly depends on the intramural extension of
the fibroid, as well as on personal experience and available
equipment. ‘Resectoscopic slicing’ still represents the
‘gold standard’ technique for treating fibroids. Other
effective techniques including ablation by neodymium-
yttrium—aluminum-garnet (Nd:YAG) laser, morcellation
and office myomectomy have been proposed [8].

The depth of penetration of a submucous myoma into
the myometrium has major implications for treatment.
Wamsteker et al. [9] developed a practical classification
system that was adopted by the European Society of
Gynecological Endoscopy (ESGE). Myomas entirely
within the endometrial cavity are classified as type 0,
>50% in the endometrial cavity as type I, and <50% in the
endometrial cavity as type II [9]. Various criteria have been
formulated to decide appropriate patient for hysteroscopic
myomectomy depending upon uterine size, number of
myomas, size of individual myomas and intramyometrial
extension [10, 11]. Besides, being an efficacious treatment
for menorrhagia, the efficacy of hysteroscopic myomec-
tomy is clearly depicted by improved pregnancy outcome
and reduced wastage.

Even though the most common indication for hystero-
scopic myomectomy is menorrhagia and abnormal men-
strual pattern, the present study focused to evaluate the
effect of hysteroscopic myomectomy on recurrent abor-
tions. This was a large retrospective clinical analysis of
patients in whom hysteroscopic myomectomy was done
using loop with resectoscope over the period of 8 years.
Reproductive outcome was analyzed with respect to
reduction in miscarriages and preterm deliveries and
increase in live birth rate, before and after surgery. Infertile
patients were assessed in terms of attainment of pregnancy.

Materials and methods

Initially a total number of 200 women affected with sub-
mucous fibroid of varying degree who presented with
recurrent abortions, preterm delivery and/or infertility,
were recruited from single center from January 2002 to
January 2010 for the study. The inclusion criterion for this
study was hysteroscopically diagnosed submucous fibroid.
The exclusion criteria included presence of endocrine
disease, uterine septum, intrauterine adhesions, adnexal
disease and abnormal semen parameters in the husband.
Women with submucous fibroids who had completed their
family or were not desirous of fertility were excluded from
the study. In all patients of infertility with submucous
myoma, an infertility work up was done and other causes of
infertility were ruled out. In all the cases, a diagnostic
hysteroscopy was performed to confirm the diagnosis
before recruiting the patients. The indications for
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hysteroscopic myomectomy were submucous fibroid with a
history of primary infertility, recurrent abortion and/or
preterm delivery before 37 weeks with or without live
birth.

Women with hysteroscopically diagnosed submucous
fibroid less than 5 cm, less than or equal to two in number
and uterine size not more than 8 weeks gravid uterus were
included in the study. Written informed consent was
obtained from the women before the surgery was per-
formed. Each woman served as her own control.

Surgery was scheduled to be done in early proliferative
phase. Hysteroscopic myomectomy was performed under
general anesthesia for all patients by single operator (first
author), experienced in operative hysteroscopic procedure.
The cervix was initially dilated with Hegar’s dilator up to
size ‘10’. A 9-mm working element along with sheath and
4-mm 30° telescope (Karl Storz, Germany) equipped with a
hysteroscopic monopolar loop was introduced into the
uterine cavity (Fig. 1). Glycine (1.5%) was used as the
distending medium through automated hysteroscopic dis-
tension pump at an inflow pressure of 70-100 mmHg. The
inflow and outflow fluid volumes were measured to ensure
that the difference never exceeded 1 1. Cutting current was
set at 70-100 watt. The hysteroscopic loop was placed
beyond the myoma and fibroid was divided in the down-
ward direction by withdrawing the resectoscope. The
resection of myoma was stopped at the point when the base
of the fibroid became continuous with the rest of the
endometrium. The chips were left inside the uterine cavity
till the vision became blurred. The resectoscope was then
withdrawn to allow the distension medium to drain and
remaining chips were removed by ovum forceps. Con-
comitant laparoscopy was done in all cases of infertility to
asses the tubal status and to overview the whole pelvis for
any associated abnormality. Serum electrolyte levels were

Fig. 1 Monopolar loop in place during hysteroscopic myomectomy
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checked in all patients at the end of the procedure. The
occurrence of any intraoperative or postoperative compli-
cation was recorded. Postoperatively, antibiotics in the
form of oral cefixime was given for a period of 5 days in all
patients. Hormonal treatment was started in all patients
with estradiol valerate 2 mg once daily for a period of
30 days.

In all women, a second-look office hysteroscopy was
performed within 2 months of surgery to assess the nor-
malcy of the cavity. With a fibroid <2 cm on second-look
hysteroscopy, no surgical intervention was done. A repeat
surgery was performed to excise a residual or recurrent
myoma, which was >2 cm at original or a new site.
Infertile patients were advised to try for pregnancy spon-
taneously. Patients who required repeat procedure were
advised to resume their effort to conceive after one month
from the second surgery. The duration of follow up for
these patients ranged from 9 to 42 months with a mean
of 36.5 months. Patients were contacted routinely and
followed up every 3 months. During follow-up, the vari-
ables which were taken as outcome of this study included
pregnancies including their numbers, results (live birth,
miscarriages, preterm delivery <37 weeks), gestational age
at delivery and mode of delivery. A comparison of repro-
ductive outcome before and after hysteroscopic myomec-
tomy was made. Statistical analysis was performed using
Chi square test and p < 0.05 was considered to be statis-
tically significant.

Results

Data were collected for 200 women with submucous
uterine fibroid, with infertility, recurrent abortions and
preterm delivery as the main complaint. There were 62
patients with primary infertility and 20 patients with
secondary infertility. A total of 101 patients with submu-
cous fibroid had presented with complaint of two or more
recurrent abortions: 87 patients with first trimester and 14
patients with second trimester pregnancy losses. Seventeen
patients had preterm delivery: seven patients had delivered
between 32 and 37 weeks and ten patients delivered before
32 weeks.

Hysteroscopy had revealed presence of submucous
fibroid during their work up for infertility, recurrent abor-
tions or preterm delivery. Women with submucous fibroid
for complaints other than these were excluded from study.
All these 200 women were subjected to transcervical
hysteroscopic myomectomy using loop in a day care setting
by the single surgeon (first author).

All 200 women had a submucous fibroid confirmed
by a diagnostic hysteroscopy. In 36 patients, hysteroscopy
was performed after hysterosalpinogram, which revealed

findings of intracavitary lesion with possibility of fibroid.
In 108 women, uterine fibroid was detected first on
hysteroscopy which was performed as an investigation for
bad obstetric history. In 56 patients, diagnosis of fibroid was
made on ultrasound which was confirmed by hysteroscopy.

Based on the ESGE classification, 118 patients had Type
0 myoma and 82 patients had Type I myoma. Twenty-two
women had secondary-associated complaint of menorrha-
gia along with chief obstetric presentation.

Eight patients with infertility had other associated fac-
tors: husband’s semen parameters were abnormal in three
patients, endometriosis was associated in three patients and
two patients had tubo-ovarian mass. Six women were lost
to follow-up after hysteroscopic myomectomy. Hence, 186
women were included for final statistical analysis.

The operative time for the complete removal of myo-
ma(s), as measured from the initial introduction of the
dilators to the final removal of hysteroscope, varied between
22 and 32 min (mean 25.1 £ 3.5 min). The quantity of
distention fluid (glycine 1.5%) absorbed by the patients
varied between 190 and 670 ml (mean 430 ml). No patient
had fluid overload. All patients were intended to be dis-
charged on the same post-operative day. Intraoperative
complications were encountered in seven patients. Difficult
dilatation leading to cervical injury was encountered in
three patients. Two patients had perforation at the end of
the procedure which was managed conservatively. Two
patients had excessive bleeding at the end of the procedure
which was managed by the tamponade of Foley’s catheter
inflated with 25-ml saline introduced into uterine cavity
and kept in situ for 6 h.

Postoperative hysteroscopic examination at 6 weeks
follow-up demonstrated formation of mild adhesions in two
women and a normal cavity with a residual/recurrent
fibroid (<2 cm) in five patients (2.7%). Three patients had
persistent/new fibroid, measuring more than 2 cm and
required repeat myomectomy.

The patients’ mean follow-up period was 36.5 months
(range 9-42 months). There were total 114 live births (13
preterm and 101 at term). There was one preterm intra-
uterine death. Cervical cerclage was performed in three
women, in whom routine second trimester ultrasonographic
examination during pregnancy (18-20 weeks) suggested
presence of cervical incompetence. One of these patients
had encountered cervical tear during operative hysteros-
copy. Cesarean section was done in 41/115 women
(35.6%). Take home baby rate was markedly increased
from 8.5 to 87.1% after hysteroscopic myomectomy.

Reproductive outcomes before and after hysteroscopic
myomectomy are outlined in Table 1.

Though the cesarean section rate (35.6%) was high, they
were done mainly for obstetric indication. Among all
patients who were delivered by cesarean section, 26 (26/41;
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Table 1 Reproductive
outcomes before and after
Hysteroscopic myomectomy

N number of patients,
S significant, NS not significant

Variable Before myomectomy After myomectomy P value

N = 186 (136%) N = 186 (154%)
No. of infertile patients 44% (82/186) 12.9% (24/186) 0.024 (S)
Miscarriage before 12 weeks 69.1% (94/136) 23.3% (36/154) 0.021 (S)
Miscarriage between 12 and 24 weeks 11.7% (16/136) 1.29% (2/154) 0.001 (S)
Preterm delivery 32 and 37 weeks 5.1% (7/136) 5.1% (8/154) No difference
Preterm delivery <32 weeks 7.3% (10/136) 3.8% (6/154) 0.218 (NS)
Term deliveries 5.1% (7/136) 65.5% (101/154) 0.001 (NS)
Intrauterine death 1.4% (2/136) 0.64% (1/154) 0.621 (S)
Live birth 16.2% (22/136) 74.02% (114/154) 0.001 (S)

* Number of pregnancies

63.4%) were done in emergency setting for fetal distress
Forty-seven patients (15/41; 36.6%) were delivered by
elective cesarean for obstetric indication or patient’s choice
in view of long standing infertility or bad obstetric history
with current precious pregnancy. Adherent placenta was
found in two patients, who were delivered by cesarean
section. There were two cases of postpartum hemorrhage
managed successfully with oxytocic drugs. One patient had
required one unit of blood transfusion. There was no case
of uterine rupture.

Discussion

Leiomyomas of the uterus are the most common solid
pelvic tumors in women, and are present in around 20-25%
of women aged >35 years. The relationship between
leiomyomas and infertility and improvement of spontane-
ous fertility after myomectomy remains the subject of
debate. The theories of pathogenic mechanism involved in
poor obstetric outcome are mechanical blockage of tubal
ostia impairing sperm or embryo transport through fallo-
pian tubes, abnormal vascularisation, abnormal endome-
trial development, chronic intracavitary inflammation,
abnormal endocrine milieu and increased uterine contrac-
tility [3].

Due to multiple confounding variables in pathophysi-
ology of infertility and recurrent pregnancy loss, it is dif-
ficult to attribute the complaint to fibroid alone and hence
decide which women shall definitely benefit from myo-
mectomy, given the potential risks and sequelae of surgery
[12]. In a large metaanalysis of 23 studies which included
randomized controlled trial, it has been concluded that
removing fibroids which impinge upon the endometrial
cavity has a definite benefit [12]. Therefore, it is hypoth-
esized that removal of submucous fibroid will benefit
infertile women and those with repeated abortions.

Various imaging diagnostic modalities which detect
uterine fibroid are transabdominal sonography (TAS) or
transvaginal sonography (TVS), Hysterosalpingography
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(HSG). Sonohysterography, CT scan or magnetic reso-
nance imaging (MRI). Hysteroscopy is the “gold standard”
for diagnosis of submucous fibroids [13]. Hysteroscopy and
sonohysterography have both 100% sensitivity, specificity
and predictive value for diagnosis of submucous fibroids
[14]. All patients in present study were recruited after
hysteroscopic confirmation of the diagnosis. TVS has a
higher accuracy than TAS but sensitivity is still as low as
69% and positive predictive value as low as 47%. MRI has
100% sensitivity and 91% specificity [15].

Not all the fibroids need treatment. The treatment of
fibroid should be tailored to presenting complaint and need
of the patient. In patients with infertility and abortions,
desirous of pregnancy decision for surgery should be taken
only when other causes of infertility have been ruled out. If
surgery is required, minimally invasive technique should
be adopted with least compromise on future reproductive
potential. Abdominal myomectomy is no more a preferred
option due to increased risk of bleeding and subsequent
intra-abdominal adhesions further compromising fertility
and risk of myometrial scarring with risk of uterine rupture
in subsequent pregnancy [16]. Cesarean section had to be
recommended for subsequent pregnancies.

With the advent of hysteroscopic myomectomy, it is
now first line treatment for submucous fibroids [17].
Various authors have suggested different criteria for hystero-
scopic myomectomy to achieve more successful outcome,
minimize recurrence and complication rates [9, 10, 18, 19].
The classification system given by Wamsteker and later
adopted by ESGE [9] is now universally followed. The
ESGE classification was followed in the present study to
classify the submucous myomas. Type O and Type 1
myomas were recruited. Type II myomas were excluded.
The most common indication for hysteroscopic myomec-
tomy is abnormal uterine bleeding [20, 21]. Reproductive
problems represent the second leading indication for
intervention, though the lack of randomized studies does
not allow any definitive conclusion to be drawn regarding
the improvement of spontaneous fertility after hystero-
scopic myomectomy [22]. The present study focused on
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impact of hysteroscopic myomectomy in patients with
infertility and recurrent abortions.

The operating system comprises of resectoscope with
hysteroscope combined with working element which
carries a unit to cut fibroid-electrosurgical or mechanical.
Thermal loops, cold loops, intrauterine morcellator,
vaporizing electrodes and argon, krypton and neodymium-
yttrium—aluminum-garnet (Nd:yAG) lasers are various
options available to remove submucous fibroid [8]. The
electrosurgical system can be monopolar or bipolar. The
use of a bipolar set of instruments, in which both electrodes
are introduced into the thermal loop, is much safer. In this
way the current will only have to pass through the tissue
with which the thermal loop comes into contact, thus
minimizing the danger to surrounding structures as in
monopolar system. Bipolar diathermy allows the use of an
electrolytic uterine distension medium (normal saline)
instead of non-conducting distending solution [23]. How-
ever, it is costly and may not be cost-effective in low
resource settings. To date, there is no well defined best
optimum technique for hysteroscopic myomectomy. There
have been various mixed retrospective and prospective
observational studies to have data on clinical improvement,
complications, recurrence and patient satisfaction after
hysteroscopic myomectomy [8, 24]. The present study
employed monopolar system and thermal loop with a 30
degree hysteroscope in a day care setting.

Ideally all operative hysteroscopic procedures should be
done under laparoscopic guidance to check the integrity of
uterine wall during procedure. It is proposed that in
experienced hands, hysteroscopic procedure alone may be
done [25]. Laparoscopy was performed in cases of com-
plication and all cases of infertility. If the operative field
has poor visibility, the procedure may be performed under
sonographic guidance also [26].

Recent evidence suggests there is little advantage of
administration of gonadotropin-releasing hormone (GnRH)
before operative hysteroscopy in terms of short- or long-
term outcomes [27, 28]. Though the GnRH administration
may be beneficial in terms of resolution of preoperative
anemia, decrease in fibroid vascularity and possibility of
surgical scheduling. However use of GnRH analogs may be
associated with increased surgical time due to loss of
cleavage plane, uterine perforation due to endometrial
thinning and quicker and more recurrence rates due to
growth of small fibroids suppressed by GnRH [25]. In the
present study, no preoperative suppression was given.
There is no literature to support use of postoperative hor-
mone suppression after hysteroscopic myomectomy which
may improve fertility rates.

A post-procedural evaluation of endometrial cavity has
been suggested by most authors after 6-8 weeks. HSG or a
sensitive transvaginal ultrasound preferably 3D ultrasound

or a second-look hysteroscopy, may be done after 6 weeks.
Hysteroscopy seems to be more rational because of the
ability to excise the identified fibroid remnants during the
same procedure. In our study, hysteroscopy was the pre-
ferred approach to evaluate the cavity. Intrauterine adhe-
sions after hysteroscopic myomectomy are usually
insignificant [29]. Yang et al. [29] reported 1.5% uterine
synechiae rate after hysteroscopic myomectomy in isolated
myomas. Adhesions were encountered in two patients
(1.1%) in our study after hysteroscopic myomectomy.
There is little role of adhesion barrier agents such as
mechanical agent (intrauterine device), fluid agents
(Seprafilm, Hyalobarrier) and postoperative systemic
treatment (estroprogestative treatment) after operative
hysteroscopy [30]. Hormonal treatment with estradiol
valerate in a dose of 2 mg per day for 6 weeks was
administered in the present study. Estrogens help by
induction of endometrial growth when used alone or in
combination with progesterone [31]. Use of adjuvant
antibiotics help in healing and reducing adhesion by pre-
vention of infection and reduction of inflammation. All the
patients in present study were given single dose of inject-
able antibiotic-cefotaxime 1 g before surgery followed by
oral cefixime twice a day for next 5 days.

Uterine perforation, cervical laceration, intraoperative
hemorrhage and fluid overload are known common com-
plications of hysteroscopic surgeries. Hysteroscopic myo-
mectomy is advance technique in hysteroscopic surgeries
and owing to vascular nature of submucous fibroids, it may
be associated with a higher complication rate. Average
complication rate of 2-3% is reported in literature [32, 33].
But it may be as high as 28% [8]. Complication rate was
3.8% (7 patients) in the present study. The perforation rate
should not be more than 5% in operative hysteroscopy [34].
In our study, perforation rate was 1.1% (2/186). Both the
cases of perforation were secondary to difficult dilatation.
If perforation is suspected or detected, especially if it is
after use of active electrode it should be followed by
laparoscopy and prompt management individualized to
case is necessary. Both patients with perforation in present
study were managed conservatively and had no intrauterine
adhesions on follow-up diagnostic hysteroscopy. One of
these patients with infertility had conceived and had a
pregnancy which was carried to term and delivered
vaginally.

Significant hemorrhage (>150 ml) was encountered in
two (1.1%) patients. Both of these patients had two type I
myomas. Hemostasis was achieved by balloon tamponade
achieved by insertion of intrauterine Foley’s catheter
inflated with 25 ml of saline and left in situ for 6 h. No
patient required blood transfusion. It is important to rule
out perforation before insertion of a balloon catheter,
because insertion of catheter can extend the tear.
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Hemorrhage may also result after GnRH analog treatment
due to hyaline degeneration and focal necrosis within the
fibroid. Postoperative infection can also cause secondary
hemorrhage.

Cervical lacerations and cervical tears are result of
either forceful and difficult dilatation or due to holding
with tenaculum. The bleeding is usually controlled by
pressure applied with sponge holder. Tears may require
suturing [35]. Three patients had cervical injury. Two
patients had minimal cervical laceration due to traction of
Allis forceps used to hold cervix during dilatation and one
patient had cervical tear during negotiation of resecto-
scope. There was no significant bleeding in any of these
cases. There was no postoperative infection. One of these
patients with cervical tear had ultrasonographic features
suggestive of cervical incompetence in her subsequent
pregnancy and was applied cervical cerclage.

Though there were no other complications encountered
in the present study. Other complications which are com-
monly encountered in hysteroscopic myomectomy may be
those due to distension media such as fluid overload,
electrolyte imbalance and gas embolism [35].

Hysteroscopic myomectomy has a success rate of
80-90% when done for indication of menorrhagia. There
are very few randomized controlled trials to assess the
effect of hysteroscopic myomectomy surgery on infertility.
The largest randomized-matched control study [36] was
done in 215 women to evaluate results of hysteroscopic
myomectomy in infertility patients. The pregnancy rate in
this study was 45% after hysteroscopic myomectomy with
nearly 80% conception conceiving within 6 months of
unprotected intercourse. The pregnancy rate in myomec-
tomy group was almost double than the control group [36].
Another RCT also supports this result of removal of sub-
mucosal fibroids >2 cm carrying a significant benefit in
terms of pregnancy and live birth rates. However, the
sample size was limited in this study: control group:
n = 19; myomectomy group: n = 36 [37]. Casini et al.
[38] demonstrated in a prospective controlled study, a
pregnancy rate of 43.3% in females with submucous fib-
roids after myomectomy against 27.2% pregnancy rate in
women who did not undergo myomectomy. In a recent
large systematic literature review and meta-analysis of
existing studies on fibroids, it has been proposed that fer-
tility outcomes are decreased in women with submucosal
fibroids, and removal seems to confer definite benefit [12].
In the present study, 58 of 82 infertile patients conceived
after hysteroscopic myomectomy giving a pregnancy rate
of 70.7%. The higher pregnancy rate in the present series
may be explained by exclusion of other confounding
variables in infertility. However, the present study was
also non-randomised and results may be biased. Fernandez
et al. [39] reported in their retrospective series that the
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pregnancy rate was 41.6% when the fibroid was the only
apparent cause, compared with 26.3% with the presence of
one factor and 6.3% with two or more additional factors.
More randomized controlled trials are required to establish
the benefit of hysteroscopic myomectomy in infertility
patients.

Though there is data in literature to support the effect of
myomectomy in infertility, there is dearth of studies to
clarify impact of submucous fibroids in patients of recur-
rent abortions and subsequent pregnancy outcome after
myomectomy. A prospective study in 15 patients of
recurrent abortions or preterm deliveries [40] revealed that
abortion rate significantly decreased from 61.6 to 26.3%.
To the best of our knowledge, present study is the largest
retrospective analysis of pregnancy outcome after hyste-
roscopic myomectomy in patients with recurrent abortions.
First trimester abortions were significantly reduced from
69.1 to 23.3% (p < 0.05) and second trimester abortions
were significantly reduced from 11.7 to 1.29% (p < 0.05).
Though the preterm delivery rate remained to be almost
same, the term delivery rate was increased from 5 to
65.5%. Live birth rate and take home baby rate was
increased almost five fold from 16.2 to 74%. This
demonstrates the clear benefit of myomectomy in symp-
tomatic as well as asymptomatic women with submucous
myoma desirous of pregnancy.

Though the cesarean section rate was high (35.6%) in
the present study, it was mainly the emergency cesareans
for obstetric indications. In 36.6% of all cesareans after
hysteroscopic myomectomy, indication was elective sur-
gery due to precious conception after long standing infer-
tility or recurrent miscarriages. There is no contraindication
to vaginal delivery after hysteroscopic myomectomy,
however cases of uterine rupture have been reported after
this procedure and obstetric management should be very
careful [41]. There was no case of uterine rupture in our
series. However, there were two cases of morbidly adherent
placenta who had postpartum hemorrhage. Adherent
placenta is a known complication after hysteroscopic sur-
geries and specially myomectomy [42]. Both patients could
be managed surgically and by oxytocics.

In conclusion, our retrospective analysis of hystero-
scopic myomectomy in patients with poor obstetric history,
it is clearly demonstrated the benefit in infertile patients.
Present study is largest analysis to support role of hyste-
roscopic myomectomy in patients with preterm deliveries
and recurrent miscarriages.

Conclusion

There was a significant difference in outcome (p < 0.05) in
terms of reduction in number of miscarriages and increase
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in number of viable term deliveries, and take home baby
rate. Removal of submucous myoma has significant
increase in fecundity in infertile patients with no other

underlying cause.

Hysteroscopic myomectomy using

monopolar electrosurgical loop is relatively safe and cost-
effective surgical procedure in low resource settings with
good reproductive outcome.

Conflict of interest statement We declare that we have no conflict
of interest.

References

10.

11.

12.

13.

14.

15.

. Novak ER, Woodruff JD (1979) Myoma and other benign

tumours of the uterus. In: Novac ER, Woodruff JD (eds) Novak’s
gynecologic and obstetric pathology. WB Saunders, Philadelphia,
pp 260-279

. Practice Committee of the American Society for Reproductive

Medicine (2004) Myomas and reproductive function. Fertil Steril
82(Suppl 1):S111-S116

. Pritts EA (2001) Fibroids and Infertility: a systematic review of

the evidence. Obstet Gynecol Surv 56:483-491

. Oliveira FG, Abdelmassih VG, Diamond MP, Dozortsev D, Melo

NR, Abdelmassih R (2004) Impact of subserosal and intramural
uterine fibroids that do not distort the endometrial cavity on the
outcome of in vitro fertilization-intracytoplasmic sperm injection.
Fertil Steril 81:582-587

. Ng EH, Ho PC (2002) Doppler ultrasound examination of uterine

arteries on the day of oocyte retrieval in patients with uterine
fibroids undergoing IVF. Hum Reprod 17:765-770

. Neuwirth RS, Amin HK (1976) Excision of submucous fibroids

with hysteroscopic control. Am J Obstet Gynecol 126:95-99

. Drews MR, Reyniak JV (2001) Surgical approach to myomas:

laparoscopy and hysteroscopy. Semin Reprod Endocrinol
10:367-377

. Di Spiezio Sardo A, Mazzon I, Bramante S, Bettocchi S, Bifulco

G, Guida M et al (2008) Hysteroscopic myomectomy: a com-
prehensive review of surgical techniques. Hum Reprod Update
14:101-119

. Wamsteker K, Emanuel MH, de Kruif JH (1993) Transcervical

hysteroscopic resection of submucous fibroids for abnormal
uterine bleeding: results regarding the degree of intramural
extension. Obstet Gynecol 82:736-740

Lasmar RB, Barrozo PR, Dias R, Oliveira MA (2005) Submucous
myomas: a new presurgical classification to evaluate the viability
of hysteroscopic surgical treatment—preliminary report. J Minim
Invasive Gynecol 12:308-311

Emanuel MH, Wamsteker K, Hart AA, Metz G, Lammes FB
(1999) Long term results of hysteroscopic myomectomy for
abnormal uterine bleeding. Obstet Gynecol 93:743-748

Pritts EA, Parker WH, Olive DL (2009) Fibroids and infertility:
an updated systematic review of the evidence. Fertil Steril
91:1215-1223

Fedele L, Bianchi S, Dorta M, Brioschi D, Zanotti F, Vercellini P
(1991) Transvaginal ultrasonography versus hysteroscopy in the
diagnosis of uterine submucous myomas. Obstet Gynecol
77:745-748

Cicinelli E, Romano F, Anastasio PS, Blasi N, Parisi C, Galantino
P (1995) Transabdominal sonohysterography, transvaginal
sonography, and hysteroscopy in the evaluation of submucous
myomas. Obstet Gynecol 85:42-47

Dueholm M, Lundorf E, Hansen ES, Ledertoug S, Olesen F
(2001) Evaluation of the uterine cavity with magnetic resonance

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

imaging, transvaginal sonography, hysterosonographic examina-
tion, and diagnostic hysteroscopy. Fertil Steril 76:350-357
Olive DL (2000) Review of the evidence for treatment of leio-
myomata. Environ Health Perspect 108:841-843

Lefebrve G, Vilos G, Allaire C, Jeffrey J (2003) The management
of uterine leiomyomas. J Obstet Gynaecol Can 128:396-405
Vercellini P, Zaina B, Yaylayan L, Pisacreta A, De Giorgi O,
Grosignani PG (1999) Hysteroscopic myomectomy: long term
effects on menstrual pattern and fertility. Obstet Gynecol 94:341-347
De Blok S, Dijkman AB, Hemrika DJ (1995) Transcervical
resection of fibroids (TCRM): results related to hysteroscopic
classification. Gynecol Endosc 4:243-246

Polena V, Mergui JL, Perrot N, Poncelet C, Barranger E, Uzan S
(2007) Long-term results of hysteroscopic myomectomy in 235
patients. Eur J Obstet Gynecol Reprod Biol 130:232-237
Maher PJ (2003) Endoscopic management of fibromyomata. Rev
Gynecol Pract 3:41-45

Donnez J, Jadoul P (2002) What are the implications of fibroids
on fertility? A need for a debate? Hum Reprod 17:1424-1430
Stamatellos I, Bontis J (2007) Hysteroscopic myomectomy. Eur
Clinics Obstet Gynecol 3:17-23

Varma R, Soneja H, Clark TJ, Gupta JK (2009) Hysteroscopic
myomectomy for menorrhagia using Versascope bipolar system:
efficacy and prognostic factors at a minimum of one year follow
up. Eur J Obstet Gynecol Reprod Biol 142:154-159

Roy KK, Singla S, Baruah J, Kumar S, Sharma JB, Karmakar D
(2009) Reproductive outcome following hysteroscopic septal
resection in patients with infertility and recurrent abortions. Arch
Gynecol Obstet (ahead of print): PMID 20041257

Chang CY, Chang YT, Chien SC, Yu SS, Hung YC, Lin WC
(2010) Factors associated with operative hysteroscopy outcome
in patients with uterine adhesions or submucosal myomas. Int J
Gynaecol Obstet 109:125-127

Campo S, Campo V, Gambadauro P (2005) Short-term and long-
term results of resectoscopic myomectomy with and without
pretreatment with GnRH analogs in premenopausal women. Acta
Obstet Gynecol Scand 84:756-760

Coddington CC, Grow DR, Ahmed MS, Toner JP, Cook E,
Diamond MP (2009) Gonadotropin-releasing hormone agonist
pretreatment did not decrease postoperative adhesion formation
after abdominal myomectomy in a randomized control trial. Fertil
Steril 91:1909-1913

Yang JH, Chen MJ, Wu MY, Chao KH, Ho HN, Yang YS (2008)
Office hysteroscopic early lysis of intrauterine adhesion after
transcervical resection of multiple apposing submucous myomas.
Fertil Steril 89:1254-1259

Revaux A, Ducarme G, Luton D (2008) Prevention of intrauterine
adhesions after hysteroscopic surgery. Gynecol Obstet Fertil
36:311-317

Schenker JG, Margalioth EJ (1982) Intrauterine adhesions: an
updated appraisal. Fertil Steril 37:593-610

American Association of Gynecologic Laparoscopists (1990)
Survey of office hysteroscopy national statistics. J Reprod Med
35:584-591

Propst AM, Liberman RF, Harlow BL, Ginsburg ES (2000)
Complication of hysteroscopic surgery: predicting patients at
risk. Obstet Gynecol 96:517-520

Homer HA, Li TC, Cooke ID (2000) The septate uterus: a review
of management and reproductive outcome. Fertil Steril 73:1-14
Batra N, Khunda A, O’Donovan PJ (2004) Hysteroscopic myo-
mectomy. Obstet Gynecol Clin North Am 31:669-685

Shokeir T, El-Shafei M, Yousef H, Allam AF, Sadek E (2009)
Submucous myomas and their implications in the pregnancy rates
of patients with otherwise unexplained primary infertility
undergoing hysteroscopic myomectomy: a randomized matched
control study. Fertil Steril (ahead of print): PMID 19406399

@ Springer



560

Arch Gynecol Obstet (2010) 282:553-560

37. Varasteh NN, Neuwirth RS, Levin B, Keltz MD (1999) Preg-
nancy rates after hysteroscopic polypectomy and myomectomy in
infertile women. Obstet Gynecol 94:168-171

38. Casini ML, Rossi F, Agostini R, Unfer V (2006) Effect of posi-
tion of fibroids on infertility. Gynecol Endocrinol 22:106-109

39. Fernandez H, Sefrioui O, Virelizier C, Gervaise A, Gomel V,
Frydman R (2001) Hysteroscopic resection of submucosal fib-
roids in patients with infertility. Hum Reprod 16:1489-1492

@ Springer

40.

41.

42.

Shokeir TA (2005) Hysteroscopic management in submucous
fibroids to improve fertility. Arch Gynecol Obstet 273:50-54
LaMorte Al Lalwani S, Diamond MP (1993) Morbidity associ-
ated with abdominal myomectomy. Obstet Gynecol 82:897-900
Kelly BA, Bright P, Mackenzie IZ (2008) Does the surgical
approach used for myomectomy influence the morbidity in sub-
sequent pregnancy? J Obstet Gynaecol 28:77-81



	Reproductive outcome following hysteroscopic myomectomy in patients with infertility and recurrent abortions
	Abstract
	Objectives
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Conflict of interest statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


