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May Influence the Pregnancy Rate
and Live Birth Rate After Myomectomy
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Abstract

Objective: To investigate which clinical characteristics will influence the pregnancy rate and live birth rate after
myomectomy.
Subjects and Methods: Data of clinical characteristics and reproductive outcome from 471 patients who wished
to conceive and who underwent abdominal or laparoscopic myomectomy in the Obstetrics and Gynecology
Hospital of Fudan University from January 2008 to June 2012 were retrospectively analyzed.
Results: Average age in the pregnancy group (30.0 – 3.7 years) and the nonpregnancy group (31.2 – 4.1 years)
was statistically different (P = .000). The diameter of the biggest myoma had a positive relationship with the
pregnancy rate when it was < 10 cm (rs = 0.095, P = .039). Abortions before myomectomy, operation type,
number, location, and classification of myomas, uterine cavity penetration, and uterine volume seemed not to
influence the pregnancy rate (P > .05). The location of the myoma may influence the live birth rate after myo-
mectomy (rs = 0.198, P = .002). Anterior and posterior myomas were associated with higher live birth rates than
other locations (P = .001). The average interval between myomectomy and pregnancy was 16.0 – 8.7 months, and
there was no difference between the abdominal (17.2 – 8.6 months) and laparoscopic (15.2 – 8.8 months) groups
(P = .102). The interval in the live birth group was 15.0 – 8.4 months, and that in the non–live birth group was
18.9 – 9.3 months; the difference was significant (P = .005).
Conclusions: Patients’ age, myoma size and location, and interval between myomectomy and pregnancy may
influence the pregnancy rate and live birth rate after myomectomy.

Introduction

As the most common benign solid tumor of the genital
system of females, uterine myoma is diagnosed in 25%–

30% of females during their lives.1 Uterine myomas are
speculated to be the sole cause of infertility in 1%–3% of wo-
men and may contribute to infertility in 5%–10% of women.2

Myomas are also estimated to be the cause of approximately
7% of recurrent spontaneous abortions.3

As a uterus-preserving surgery, myomectomy performed
either through the abdomen (laparotomy) or laparoscopically
is most popular among young women who want to conceive
after the operation. Although occurrence is rare, the possi-
bility of uterine rupture during pregnancy or delivery after
myomectomy exists.4 Uterine rupture is one of the most se-
vere complications, which can cause both maternal and fetal

death. The overall uterine rupture rate in women with pre-
vious myomectomy is very low. It was 0.2% in abdominal
myomectomy5 and 0.26% in laparoscopic removal.6 As well, it
was reported that 53% of patients will present with new
myomas in 5 years after myomectomy.7 An appropriate time
interval between myomectomy and pregnancy is important.
According to our past experience, there should be a 2-year
interval between myomectomy and pregnancy. That was
considered to be improved because a 3-month contraception
time after myomectomy was reported by others.8

It is not clear whether clinical characteristics such as patient
age, abortion times before myomectomy, operation type,
number, location, and classification of myomas, uterine cavity
penetration, and uterine volume could affect the pregnancy
and live birth rate after myomectomy. The aim of the present
study was to investigate which clinical characteristic can
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influence the pregnancy rate and live birth rate after myo-
mectomy and to find a proper interval between myomectomy
and pregnancy from our experience.

Subjects and Methods

Four hundred seventy-one patients who wanted to con-
ceive after myomectomy were retrospectively investigated in
the Obstetrics and Gynecology Hospital of Fudan University
from January 2008 to June 2012. Patients with any plausible
infertility factor and whose partner’s semen analysis was
abnormal were excluded. Clinical characteristics including
patient age, abortions before myomectomy, operation, my-
oma number, diameter of biggest myoma, location and clas-
sification of myoma, uterine cavity penetration, and uterine
volume were investigated and analyzed. Reproductive out-
comes including pregnancy rate and live birth rate were in-
vestigated. The diagnosis of myomas was reached after pelvic
examination and transvaginal ultrasound. Follow-up data
regarding fertility and pregnancy outcomes were collected
from hospital records or by telephone interview. Myomas
were classified into three types: intramural, subserosa, and
submucous. The uterine volume was calculated by the for-
mula V = pab2/6 (where a is the long diameter and b is the
short diameter). This study was approved by the Ethics
Committee of the Obstetrics and Gynecology Hospital of
Fudan University. Written informed consents were obtained
from all patients.

According to our experience and reported literature, ab-
dominal myomectomy is suitable for patients with large or
multiple myomas and for patients with severe adhesions not
suitable for the laparoscopic technique. Laparoscopic myo-
mectomy, with less blood loss, shorter hospitalization, faster
recovery, and fewer adhesions, is suitable for patients without
the above limitations. However, a residual may be left in
laparoscopic myomectomy because the surgeon cannot pal-
pate the uterus under laparoscopy. A double layer of sutures
using monofilament absorbable suture material (Maxon�;
Covidien, Mansfield, MA) was used in either abdominal or
laparoscopic myomectomy for intramural myomas. In our
study, surgeons told the patients about both kinds of myo-
mectomies, and the patients chose the type of operation by
themselves. The same group of surgeons was involved in ei-
ther the laparoscopic or abdominal myomectomy procedure.

Patients were discharged from the hospital after ambula-
tion without postoperative fever. All patients were examined
at the outpatient clinic 1 month later and then every 6 months
after that. It was recommended that patients wait for an in-
terval of 6–24 months before trying to conceive.

Statistical analysis was performed using SPSS version 16.0
software (SPSS Inc., Chicago, IL). Continuous data were ex-
pressed as mean – standard deviation values. Nonparametric
variables were expressed as median and interquartile range.
Student’s t test and nonparametric tests were used as appro-
priate. The chi-squared test and Fisher’s exact test were used
for cross-tabulated comparison. The correlation was assessed
with Spearman correlation coefficients. Differences were
considered to be significant at P < .05.

Results

Of the 471 patients who successfully finished the investi-
gation, 237 patients subsequently conceived, and 156 patients

had a live birth after myomectomy. The median length of
follow-up was 31 months (range, 6–47 months). The preg-
nancy rate was 50.3%, the live birth rate was 33.1%, the re-
lapse rate was 5.5%, and there were no uterine ruptures.

The clinical characteristics of the pregnancy and non-
pregnancy groups are given in Table 1. There were no
statistically significant differences in abortions before myo-
mectomy, operation, number, location, or classification of
myomas, uterine cavity penetration, and uterine volume in
the two groups (P > .05). Patients’ age in the pregnancy group
was 30.0 – 3.7 years, and that in the nonpregnancy group was
31.2 – 4.1 years; the difference was significant (P = .000). The
diameter of the biggest myoma was larger in the pregnancy
group than in the nonpregnancy group when it was < 10 cm
(P < .05).

The differences between the live birth and non–live birth
groups are explained in Table 2. There were no statistically
significant differences in age, abortions before myomectomy,
operation, myoma number, diameter of biggest myoma,
classification of myomas, uterine cavity penetration, and
uterine volume between the two groups (P > .05). A different
location of the myomas can influence the live birth rate
(rs = 0.198, P = .001), with a 34.0% pregnancy rate for anterior
myomas, 44.2% for posterior myomas, and 21.8% for others.
The interval between myomectomy and pregnancy in the live
birth group was 15.0 – 8.4 months, and that in the non–live
birth group was 18.9 – 9.3 months; the difference was signif-
icant (P = .005).

The comparison of laparoscopic and abdominal myo-
mectomy is given in Table 3. The pregnancy rate was 49.6% in
the laparoscopic group and 51.3% in the abdominal group; the
difference was not significant (P = .397). The live-birth rate
was 33.2% in the laparoscopic group and 33.0% in the

Table 1. Comparison of Clinical Characteristics

of Pregnancy and Nonpregnancy Groups

Characteristic
Pregnancy
(n = 237)

No pregnancy
(n = 234)

P
value

Age (years) 30.0 – 3.7 31.2 – 4.1 .000
Abortions before

myomectomya
0 (1) 0 (1) .996

Operation
(laparoscopy/
abdominal)

139/98 141/93 .778

Myoma numbera 2 (2) 1 (2) .283
Diameter of biggest

myoma
6.3 – 1.9 5.8 – 1.6 .002

p5 cm 4.8 – 0.6 4.4 – 0.9 .001
5–10 cm 7.2 – 1.3 6.8 – 1.1 .003
> 10 cm 11.9 – 0.4 11.5 – 0.7 .286

Location of myomas rs = 0.064 .163
Classification of

myomas
rs = 0.011 .811

Intramural (%) 50.1% (214/427)
Subserosa (%) 55% (22/40)
Submucous (%) 25% (1/4)

Uterine cavity
penetration (n)

19 18 1.000

Uterine volume rs = 0.082 .075

Data are mean – standard deviation values unless indicated
otherwise.

aMedian (interquartile range) values.
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abdominal group; the difference was not significant (P = .520).
In our results, the hospital stay was significantly shorter in the
laparoscopic group than in the abdominal group (P < .05). The
operation time in the laparoscopic group was longer than in
the abdominal group (P < .05). There was no difference in
uterine rupture, blood loss, and relapse in the two groups
(P > .05). The average interval between myomectomy and
pregnancy was 16.0 – 8.7 months, and there was no difference
between the abdominal (17.2 – 8.6 months) and laparoscopic
(15.2 – 8.8 months) groups (P = .102).

A 12-month interval between myomectomy and pregnancy
occurred with the highest frequency in all pregnant patients
(Fig. 1).

Discussion

In this retrospective study, patients chose the type of
myomectomy following a description of the procedures by
surgeons themselves. Studies suggested that in selected
patients, the pregnancy rate was about 50%–60% with both
the laparoscopic and abdominal approaches.9 In our results,
the pregnancy rate in the abdominal group was 51.3%, a
little bit lower than the 57% reported by Vercellini et al.10

Younger people have a higher pregnancy rate, as the
average age (30.0 – 3.7 years) in the pregnancy group was
statistically younger than in the nonpregnancy group
(31.2 – 4.1 years).

Several hypotheses have been proposed to explain the
mechanisms of how myomas can induce infertility11: myo-
mas can cause uterine contraction, which can interfere with
sperm migration and ovum transport, or myomas may en-
large the anatomical uterine cavity and secrete inflammatory
and vasoactive substances, which may cause implantation
failure.

As well, different classifications of myomas have different
impacts on reproductive outcomes.12 Submucosal myomas
can decrease pregnancy and live births rate,13 and intramural
myomas may impair fertility,14 whereas subserosal myomas
may not impair fertility or pregnancy loss. In our study, there
were 427 cases of intramural myomas, 40 subserosal myomas,
and only 4 submucosal myomas. The pregnancy rate was
similar in the intramural and subserosal groups, and they
were higher than in the submucosal group, although the dif-
ference was not statistically meaningful.

In our result, the sizes of myomas also impact fertility or
pregnancy loss: the diameter of the biggest myoma was
larger in the pregnancy group than in the nonpregnancy
group, when it was < 10 cm. This may be explained by the
reasoning that the bigger the myoma, the easier it can be
diagnosed and the earlier it can be operated on to yield a
better outcome. Different locations of myomas can influ-
ence the live birth rate; we measured rates of 34.0% in an-
terior myomas, 44.2% in posterior myomas, and 21.8% in
others.

Table 2. Comparison of Clinical Characteristics

of Live Birth and Non–Live Birth Groups

Characteristic
Live birth
(n = 156)

Non–live
birth

(n = 81)
P

value

Age (years) 29.9 – 3.9 29.0 – 3.2 .094
Abortions before

myomectomya
0 (1) 0 (1) .424

Operation
(laparoscopy/
abdominal)

93/63 46/35 .679

Myoma numbera 1 (2) 1 (2) .693
Diameter (cm) of

biggest myoma
6.4 – 2.0 6.3 – 1.8 .829

Location of myomas rs = 0.198 .002
Anterior (%) 34.0% (53/156)
Posterior (%) 44.2% (69/156) .001
Others (%) 21.8% (34/156)

Classification
of myomas

rs = 0.087 .184

Uterine cavity
penetration (n)

14 5 .615

Uterine volume rs = 0.097 .137
Interval (months) 15.0 – 8.4 18.9 – 9.3 .005

Data are mean – standard deviation values unless indicated
otherwise.

aMedian (interquartile range) values.

Table 3. Comparison of Laparoscopic

and Abdominal Myomectomy

Characteristic
Laparoscopic

(n = 280)
Abdominal
(n = 191)

P
value

Pregnancy rate (%) 49.6% (139/280) 51.3% (98/191) .397
Live birth rate (%) 33.2% (93/280) 33.0% (63/191) .520
Interval (months) 15.2 – 8.8 17.2 – 8.6 .102
Uterine rupture (n) 0 0 —
Operation time

(minutes)
93.2 – 37.9 71.0 – 24.8 .001

Blood loss (mL) 100.9 – 72.1 142.8 – 141.9 .107
Hospitalization

(days)
6.5 – 1.8 7.4 – 2.0 .024

Relapse (n/total) 11/280 15/191 .053

Data are mean – standard deviation values unless indicated
otherwise.

FIG. 1. Interval between myomectomy and pregnancy for
all pregnant patients. The interval with the highest frequency
was 12 months.
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Abdominal myomectomy was first introduced by Boney in
1931, as summarized elsewhere.15 It has been the standard
approach of conservative treatment of uterine myomas for
years. It is suitable for women with large or multiple myomas,
for those with myomas located at very special points, or when
suspected in cases of severe adhesions in the pelvic. Laparo-
scopic myomectomy was first introduced by Semm in 1979
for subserous myomas.16 In the beginning of the 1990s, the
procedure began to be performed in intramural myomas.
Now it is one of the most common surgical procedures in
infertile patients. Laparoscopic myomectomy is noted by
less blood loss, fewer adhesions after operation, faster
recovery, and shorter hospitalization compared with
abdominal myomectomy.9,17 In our results, the hospital
stay was significantly shorter in the laparoscopic group
than in the abdominal group. As well, there was no dif-
ference in pregnancy rate and live birth rate between the
two groups.

Laparoscopic myomectomy has the shortcoming of dif-
ficulty in diagnosing small and multiple myomas without
palpation of the uterine; hence small myomas may be
missed. It has been reported that the recurrence rate of
myomas was higher in laparoscopic myomectomy com-
pared with laparotomy.18 In our results, the relapse rate in
the two groups was not statistically different; it might be-
cause the observation time was limited. In our results, the
operation time in the laparoscopic group was obviously
longer than in the abdominal group. The difference was
because of the difficulty with morcellation and removal and
that the technical requirements for manipulation of needles
and suture make the laparoscopic procedure difficult to
perform.19

Uterine rupture during pregnancy and delivery is one of
the most severe complications after myomectomy. It may be
associated with intracorporeal tissue damage from electro-
coagulation and incomplete wound formation due to the
difficulty of suturing.18,20 A study of uterine wound healing
using magnetic resonance imaging demonstrated that the
uterine healing process was complete at 12 weeks after ab-
dominal myomectomy in the absence of hematoma or edema
formation in the myometrium.21 Another factor that affects
uterine rupture is the time interval between myomectomy and
first pregnancy. According to our previous experiences, most
surgeons in our hospital recommended 6–24 months of con-
traception use after myomectomy. In this study, the average
interval between myomectomy and pregnancy was 16.0 – 8.7
months, and there was no difference between the abdominal
and laparoscopic groups. However, the average interval in
the live birth group was much shorter than in the non–live
birth group. This indicates that a shorter interval may have
better reproductive outcomes. From Figure 1, we can con-
clude that a 12-month interval was suitable after myo-
mectomy in this study. However, we should shorten the
interval between myomectomy and pregnancy in appropriate
cases.

In conclusion, patients’ age, myoma size and location, and
interval between myomectomy and pregnancy may influence
the pregnancy rate and live birth rate after myomectomy.
Laparoscopic myomectomy performed by an experienced
surgeon on appropriate patients can be considered as a safe
and attractive alternative to abdominal myomectomy with
similar reproductive outcomes.
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