
RESEARCH ARTICLE Open Access

Twin pregnancies with uterine fibroids are
not at increased risk for obstetric
complications: single center cohort study
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Abstract

Background: Twin pregnancies with uterine fibroid(s) (UFs) may not be at increased risk for obstetric complications
compared to those without UFs. However, there was no reported comparison study with obstetric outcomes and
complications of twin pregnancy after myomectomy. We aimed to compare the pregnancy outcomes in twin
pregnancies with or without uterine fibroid(s), and also compared in patients with previous myomectomy history in
Korean women.

Methods: A cohort of twin pregnancies delivered in a single institution between January 2011 and March 2019
were retrospectively analyzed. UFs group was defined by the presence of UFs during pregnancy (≥1 fibroid,
measuring ≥2 cm or multiple fibroids regardless of the size). Previous myomectomy group included patients with
history of abdominal or laparoscopic or hysteroscopic myomectomy of ≥1 fibroid, measuring ≥2 cm or multiple
fibroids whatever the size. Patients with monochorionic monoamniotic twins, myoma less than 2 cm in size, missed
abortion or intrauterine fetal death (IUFD) of one fetus before 14 weeks, history of previous conization, and uterine
anomalies were excluded. Pregnancy outcomes and obstetric complications were compared.

Result: A total 1388 patients were included in this study, 191 (13.8%) had UFs and 89 (6.4%) had a history of
myomectomy. Maternal age was younger in non-UFs group and primiparity was more common in UFs group (p <
0.001, and p = 0.019). No significant differences were found in the gestational age at delivery (p = 0.657), delivery
before 37 weeks (p = 0.662), delivery before 34 weeks (p = 0.340), and sum of birth weight of twin (p = 0.307). There
were also no statistical differences in rates of obstetrical complications, such as preeclampsia, gestational diabetes
mellitus, placenta previa, placenta abruption, cerclage, small for gestational age, IUFD, postpartum hemorrhage and
peripartum transfusion or ICU care. These obstetrical outcomes and complications showed no statistical differences
between UFs group and previous myomectomy group.

Conclusion: In patients with twin pregnancies, the presence of UFs or history of previous myomectomy did not
relate to negative effects on pregnancy outcomes and obstetrical complications.

Keywords: Twin pregnancy, Uterine fibroid, Previous myomectomy, Preterm labor, Preterm delivery, Pregnancy
outcome
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Background
Uterine fibroid(s) (UFs) are the most common benign
reproductive tumors in women, and affect 20–50% of
women of reproductive age [1, 2]. UFs have been shown
to be associated with obstetric complications such as
preterm birth, preterm premature rupture of the mem-
branes (PPROM), intrauterine growth restriction
(IUGR), and preeclampsia in singleton pregnancies [3,
4]. However, how UFs could negatively impact preg-
nancy course remains poorly understood. Recently, Gir-
ault et al. argued that presence of UFs or a history of
myomectomy may impair the uteroplacental interface,
and consequently increase the risk of spontaneous pre-
term birth and vascular pathologies in singleton preg-
nancy [4].
Epidemiological risk factors for the development of

UFs include age in premenopausal years, early age at
menarche, African ancestry, obesity, and infertility [5].
Interestingly, prevalence of UFs has been shown to be
lower in multiparous than in nulliparous women, sug-
gesting that parity may be protective against the devel-
opment of UFs [3, 5, 6]. Given that twin pregnancy is
more common among older women, and that twin birth
rates have been increasing sharply due to advances in
assisted reproductive technology (ART) and the trend of
delayed child bearing, it is important to examine the im-
pact of UFs in obstetric outcomes of twin pregnancies,
such as preterm labor or delivery, small for gestational
age (SGA), placenta abruption, and premature rupture
of membranes (PROM) [7–10]. However, to our know-
ledge, only two studies have investigated the influence of
UFs on twin pregnancies to date [11, 12]. Stout et al. ex-
amined hospital records of 2378 twin pregnancies and
found that there were no significant differences between
women with and without UFs in fetal weight (SGA), pre-
term delivery at < 34 weeks, PROM, placenta abruption,
or intrauterine fetal death (IUFD) [11]. Wang et al. also
reported the same results in 153 patients [12]. These re-
sults suggest that in contrast to singleton pregnancies,
twin pregnancies with UFs may not be at increased risk
for obstetric complications compared to those without
UFs. However, there has been no reported comparison
study with obstetric outcomes and complications of twin
pregnancy after myomectomy.
Therefore, the objective of this study was to compare

the obstetrical outcomes and complication rate in twin
pregnancies with or without fibroid(s), and also patients
with previous myomectomy history in Korean women.

Methods
Inclusion and exclusion criteria
We performed retrospective review of patients who de-
livered twins in CHA Gangnam Medical Center, which
is a university hospital specialized for Obstetrics and

Gynecology, between January, 2011 and March, 2019.
Inclusion criteria for data analysis were as follows: (1)
twin deliveries at ≥22 weeks of gestational age, (2) ini-
tially triplet pregnancy reduced to twin pregnancy at the
time of delivery due to missed abortion or intra-uterine
fetal death (IUFD) or selective abortion of one fetus be-
fore 14 weeks, (3) IUFD of one or both fetuses after 14
weeks of pregnancy. During the antenatal ultrasound
exams, the presence of UFs of the patients was evaluated
and grouped. The UFs group included patients with UFs
during pregnancy (≥1 fibroid measuring ≥2 cm, or mul-
tiple fibroids regardless of the size). (Group A). In case
of the patients with a history of abdominal or laparo-
scopic or hysteroscopic myomectomy of ≥1 fibroid
measuring ≥2 cm or multiple fibroids regardless of the
size were grouped as the previous myomectomy group
(Group B), regardless of the presence of recurrent fi-
broid(s). And without UF patients were considered as
group C.
Exclusion criteria for data analysis were as follows: pa-

tients with (1) monochorionic monoamniotic twins, (2)
missed abortion or IUFD of one fetus before 14 weeks,
(3) single fibroid < 2 cm or previous surgical treatment
of < 2 cm fibroid according to the patients’ previous op-
eration records, (4) associated uterine anomalies, (5) pre-
vious history of cervical conization, and (6) foreigners
because ethnic/racial differences in UFs have been
shown in prior studies [13]. All twin pregnancies were
managed following a uniform protocol of our medical
institute. During the first trimester, we confirmed the
gestational age and chorionicity by transvaginal ultrason-
ography. If the patient first visited our clinic after late
2nd trimester and chorionicity was unclear, we con-
firmed the chorionicity by pathological examination of
the placenta. The study protocol was approved by the
Institutional Review Board of CHA Gangnam Medical
Center (GCI-19-18); informed consent requirements for
the study were waived given its retrospective nature.
However, we obtained written consent from two patients
who had experienced uterine rupture, described in this
study.

Patient characteristics and clinical definitions
The following data were extracted from the patients’
medical records: maternal age at delivery, body mass
index (BMI) at delivery, parity, previous history of pre-
term birth, mode of conception, gestational age at deliv-
ery, birth weight of newborns, and obstetric
complications such as preterm labor, PPROM, pre-
eclampsia, gestational diabetes, placenta previa, oper-
ation history of cervical cerclage due to incompetent in-
ternal os of cervix (IIOC), IUFD over 2nd trimester,
small for gestational age (SGA) (defined as neonatal
birth weight in the < 10th percentile for gestational age)
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and adapted from the definition of birth weight percen-
tiles for gestational age presented in standard tables for
dichorionic and monochorionic twin pregnancies by
Ananth et al. [14], placenta abruption, postpartum
hemorrhage (defined as estimated blood loss over 500
ml in vaginal delivery, and estimated blood loss over
1000 ml in cesarean delivery), peripartum transfusion,
and peripartum intensive care unit (ICU) admission. The
sum of birth weights of twins and weight differences
were calculated in patients without IUFD.
Vaginal delivery is tried when the 1st fetus is in the

vertex presentation and when no other indication of
cesarean delivery is met. In cases of patients with a his-
tory of myomectomy, vaginal delivery is not prohibited
when the removed myoma by laparotomy or laparoscopy
had invaded less than half of the myometrium thickness.
In cases of hysteroscopic myomectomy, removal of type
0 or 1 submucosal myoma is allowed for future vaginal
delivery. When the operational record is not available,
we consider cesarean delivery. However, since a consid-
erable part of patients in our clinic are at advanced ma-
ternal age and conceive via IVF, most of them tend to
choose elective cesarean delivery. Therefore, we ex-
cluded delivery mode as a variable.

Statistical analysis
Statistical analyses were performed using SPSS 25.00
(IBM, Armonk, NY, USA). Descriptive data were
expressed as mean ± standard deviation, median, and
range. Fisher’s exact test or Chi-square test was used for
analysis of categorical variables. Quantitative variables
were compared by means of Mann-Whitney U test or
Kruskal-Wallis test for non-normally distributed mea-
sures. A p-value of < 0.05 was considered statistically
significant.

Results
Baseline characteristics of the patients
During the study period, a total of 1357 twin pregnancies
met the inclusion criteria. Of those, 191 women (13.8%)
were classified as with UFs (Group A), 89 women (6.4%)
were into previous myomectomy group (Group B), and
the remainder, 1077 (79.4%), as without UFs (Group C).
The baseline characteristics of the patients were compared
in Table 1. Maternal age at delivery was significantly
higher in patients with UFs or previous myomectomy than
those without UFs (p < 0.00). There was a significant dif-
ference in rate of primiparity (p = 0.019). However, there
was no significant differences in maternal BMI, medical
history (prepregnancy hypertension or diabetes), previous
preterm birth, mode of conception, or chorionicity. In
sub-analysis, UFs group and previous myomectomy group
showed similar baseline characteristics.

Pregnancy outcomes and obstetric complications
Pregnancy outcomes and obstetric complications be-
tween those with, without UFs, and previous myomec-
tomy were compared in Table 2. None of the fetal
outcomes or obstetric complications showed a signifi-
cant difference between the three groups, suggesting that
UFs or previous myomectomy are not associated with
increased obstetric risks in twin pregnancies. In sub-
analysis, UFs group and previous myomectomy group
showed no statistical differences between variable obstet-
ric complications.

Sub-analysis according to the size of UFs
Since our study included relatively small sized UFs in
Group A (≥2 cm or multiple fibroids regardless of the
size) sized UFs, we additionally analyzed the data of
pateitns with larger sized UFs. According to Shavell
et al. study suggested a 5 cm cut-off in singleton
pregnancy [15], in Table 3, we conducted a sub-
analysis according to the size of UFs (≥5 cm vs < 5 cm
vs no UFs). Similarly to Table 1, maternal age and
primiparity showed significant differences between the
groups (p < 0.001 and 0.015), but there were no sig-
nificant differences in pregnancy outcomes and ob-
stetrical complications regarding the size of UFs.

Experiences of uterine rupture in twin pregnancies
During the study period, we experienced two cases of
uterine rupture in twin pregnancies. One patient was
with a history of laparoscopic myomectomy of 3.5 cm
sized deep intramural myoma with endometrial com-
pression and 2.8 cm sized intramural myoma on the
posterior corpus. Seven months later, she had con-
ceived twin via thawing-embryo transfer. At 30 + 4
weeks of gestation, she experienced sharp abdominal
pain and was diagnosed with preterm labor. She was
admitted and tocolytics were administered. At 31 + 4
weeks of gestation, with a sudden deceleration of fetal
heart rate on the cardiotocography, the patient under-
went emergency cesarean section and about 5 cm
sized rupture site was found on the posterior corpus
of the uterus. The other patient was with a history of
laparoscopic right cornual resection due to right cor-
nual pregnancy. She had conceived via in vitro
fertilization (IVF), 2 years after the surgery, and at
31 + 6 weeks of gestation, visited the emergency room
due to low abdominal pain. She was diagnosed with
preterm labor and tocolytics were administered. How-
ever, at 33 + 5 weeks of gestation, the patient com-
plained a sudden severe abdominal pain, and
cardiotocography showed fetal deceleration of one
fetus, which led to emergency cesarean section and
ruptured right cornus of the uterus was confirmed.
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Discussion
Our study indicates that twin pregnancies with UFs,
even with those of larger sized as more than 5 cm, do
not significantly increase the risk for obstetric complica-
tions or adverse pregnancy outcomes as compared to
those without UFs. Specifically, we did not find any sig-
nificant differences between twin pregnancies with, with-
out UFs, and previous myomectomy in gestational age at
delivery, sum of birth weight of twins, preterm delivery
and labor, PPROM, pre-eclampsia, gestational diabetes,
placenta previa, IIOC, >2nd trimester IUFD, SGA, pla-
centa abruption, postpartum hemorrhage, peripartum
transfusion, or peripartum ICU admission.
In singleton pregnancies the most common neonatal

morbidity associated with UFs is known to be preterm
delivery [16, 17]. However, the rates of preterm delivery
(delivery < 37 weeks and < 34 weeks) between twin preg-
nancies in our three groups of study patients showed no
differences, providing a strong evidence that in contrast
to singleton pregnancies, UFs is not associated with
complications in twin pregnancies. Our results are con-
sistent with the findings from the study by Stout et al.
[11]. As Stout et al. examined twin pregnancies in a pre-
dominantly white Caucasian, our results suggest that
negligible associations between UFs and outcomes of
twin pregnancies may be generalized to East Asian
women. However, UFs develop earlier, are larger, and
more symptomatic in African than in European
American women [13]. Thus, our findings may not be
generalized to women with African ancestry. Given that
twin birth rates are high in Africans, it would be import-
ant for future studies to explore the impact of UFs in
twin pregnancies in women with African ancestry [18].
The prevalence of UFs found in our study was higher

than the rates found in study by Stout et al. [11]. Note
that our patients were much older than other samples,
and that primiparity was predominant (85%) in our sam-
ple, which may be responsible for the high incidence of
UFs in our sample, which is consistent with previous
studies showing that UFs tends to increase with age [5].
We also confirmed that a history of myomectomy does

not affect the complication rates in twin pregnancies. To
investigate the impact of myomectomy, we compared
those who underwent myomectomy (n = 89), those who
did not (n = 191), and those who had no UFs (n = 1077)
in baseline characteristics and pregnancy outcomes. As
indicated in Table 2, none of the differences between op-
erated and unoperated groups attained statistical
significance.
Moreover, in our study patients, only 14% of pregnan-

cies were conceived naturally or via timed intercourse
with or without ovarian hyperstimulation. Most of the
patients were conceived by ART with any reasons. The
possibility of UFs and subfertility has been considered in

gynecologic field [19]. Pritts et al. suggested that the
presence of UFs at any location showed decreased clin-
ical pregnancy, implantation, ongoing pregnancy/live
birth rate and increased spontaneous abortion rate in
their systematic review [19]. In their sub-analysis by lo-
cation, subserosal fibroid(s) had no differences on fertil-
ity outcomes, and myomectomy did not change these
outcomes; intramural fibroid(s) appeared to have de-
creased fertility and increased pregnancy loss, and myo-
mectomy did not significantly increase the clinical
pregnancy and live birth rates; however, submucosal
component led to decreased clinical poregnancy and im-
plantation rates, and removal of submucosal fibroid(s)
appeared to improve fertility [19]. Especially, in infertile
women, submucosal myoma and deep intramural my-
oma with distorted endometrial cavity are considered to
benefit from myomectomy [19, 20]. As a result, the inci-
dence of myomectomy could be increased in older age
group due to fibroid associated menorrhagia, pain, com-
pression symptoms and subfertility. Girault et al. sug-
gested that the risk of preterm birth was persisting after
myomectomy in singleton pregnancy due to irreversible
damage to myometrium, and potential dysregulation of
hormone and inflammatory cytokines [4]. However, op-
posite results are demonstrated in our study: the pres-
ence of UFs or previous myomectomy does not add on
to the adverse effects on pregnancy outcomes and ob-
stetric complications in case of twin pregnancies.
However, considering the two cases of uterine rupture

in our study, unnecessary myomectomy should be
avoided. In one retrospective review of 19 cases of uter-
ine rupture after laparoscopic myomectomy, the authors
recommended multilayered closure of the myometrium
and limited use of electrocautery for prevention of uter-
ine rupture [21]. Moreover, during antenatal care of
women with scarred uterus, symptoms such as sharp
low abdominal pain should be urgently managed with
alert, considering the possible occurrence of uterine
rupture.
It is well known that twin pregnancies carry increased

risks for obstetric complications. Especially, early uterine
distension is thought to induce preterm labor in women
with twin pregnancies [22]. In explaining no significant
association between obstetric outcomes and UFs in twin
pregnancies, Stout et al. proposed that more frequent
check-up, early uterine distension, and planned early de-
livery in twin pregnancies might have mitigated adverse
effects that could be attributable to fibroid tumors de-
tected in singleton pregnancies [11].
A major strength of our study is the inclusion of a

large cohort of patients. And this study is the first com-
parison study with obstetric outcomes and complications
of twin pregnancy after myomectomy. However, there
are several limitations in our study. First, the diverse
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characteristics of UFs including location, and numbers
were not compared. In Table 3, we proposed that the
size of UFs (large with ≥5 cm vs small with < 5 cm, and
no UFs) in twin pregnancies is not associated with ad-
verse obstetric outcomes. However, due to the relatively
small sample size, we were not able to perform analysis
by other characteristics of UFs. In two previous retro-
spective studies, preterm delivery was more common in
multiple fibroids [23, 24]. And in one study, fibroids in
the lower part of uterus showed higher cesarean section
rate, postpartum hemorrhage, greater estimated blood
loss, and higher rates of admission for fibroid related
pain [23]. Secondly, we did not evaluate the rate of the
first trimester pregnancy loss. Many clinicians and pa-
tients have been interested in the UFs affecting the im-
plantation failure and early pregnancy loss in first
trimester. According to a systemic review by Klatsky
et al., in singleton pregnancies, the presence of UFs itself
raised the rate of early pregnancy loss by 2.9 times, and
Pritts et al., also reported that it was raised by 1.7 times
regardless of the location of UFs [17, 19]. However, we
could not evaluate the impact of UFs in the first trimes-
ter of twin pregnancies because many of our patients
were transferred to our hospital after confirmation of
twin pregnancies. Finally, generalizability of the results
may be limited because the data were drawn from a sin-
gle maternity hospital in Seoul, South Korea, and power
analysis was not used. Future prospective studies are re-
quired to overcome these limitations of the important
subject.

Conclusion
In conclusion, our study confirmed that in twin preg-
nancies, the presence of UFs or previous myomectomy
is not related to adverse outcomes of pregnancy or ob-
stetric complications. Considering the recent advanced
ART and subsequent increase of twin pregnancies, our
data could be encouraging to the patients who suffer
from infertility with UFs or previous myomectomy and
are afraid of conceiving twin pregnancies after ART pro-
cedure. For confirmation of these results, additional
large-scaled multicenter studies may be required.
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