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ABSTRACT

Objectives: We sought to assess the prevalence of fibroids complicating pregnancy
among Omani women who delivered and were followed-up at Sultan Qaboos University
Hospital (SQUH) and correlate the presence of large fibroids (> 5 cm) with maternal
and neonatal outcomes. Methods: This retrospective cohort study was conducted at
the Department of Obstetrics and Gynecology, SQUH, from 1 January 2011 to 31
December 2016. Demographic data included maternal age, gravidity, parity, body mass
index (BMI), and history of preterm delivery. Ultrasonographic data included the total
number of fibroids, number of fibroids > 5 c¢m in diameter, and location. The main
outcomes measured were preterm delivery, preterm premature rupture of membranes
(PPROM), malpresentation, intrauterine growth restriction (IUGR), mode of delivery,
postpartum hemorrhage, retained placenta, and cesarean myomectomy. Fetal outcomes
included birth weight and Apgar score. We used the chi-square test and #-test to calculate
significant outcomes. Results: The total number of deliveries over the study period was
24 800. Among these, 62 women had fibroids complicating pregnancy, giving an overall
prevalence of 0.3%. Of the 62 women with documented uterine fibroids, 41 had fibroids
> 5 cm in diameter and formed the study group, while the control group included 88
women with no fibroids and normal singleton pregnancies. The mean age, parity, BMI,
and history of preterm delivery were comparable. The mean age of the study group
was 32.6 years. There was no statistically significant difference in obstetric outcomes
between the study and control group in terms of preterm labor (p = 0.381), PPROM
(p = 0.536), malpresentation (p = 0.237), IUGR (p = 0.059), and retained placenta
(p = 0.296). Postpartum hemorrhage was significantly higher in the study group
(p = 0.018), the commonest cause was uterine atony (p = 0.007). Women with large
fibroids had a significantly increased cesarean section rate (p = 0.002), the main indications
were obstructed labor and failure to progress (62.5%). Five of the 44 women in the study
group (12.8%) underwent cesarean myomectomy. Regarding neonatal outcomes, a
statistically significant difference was noted in the Apgar scores. Conclusions: Fibroids
measuring > 5 cm in diameter are more likely to cause obstetric complications and are
associated with higher cesarean rates. Pre-conception myomectomy is recommended for
women with large fibroids.

terine fibroids are the most common
benign smooth muscle tumor of the
uterus in women of reproductive age,
affecting 30-70% of women in this
age group.' The effects of pregnancy on fibroid and
fibroids on pregnancy are a clinical concern.
African women are three times more likely to
develop fibroids suggesting a genetic predisposition.
The incidence of uterine fibroids rises with increasing
age. Uterine fibroids have a prevalence of 0.1-10.7%
in pregnancy and are associated with a 10-40%
obstetric complication rate.!

The growth of fibroids during pregnancy is not
linear; most of the growth occurs in the first trimester
with little or no increase during the second and third
trimesters.” Large fibroids (> 5 cm in diameter) are
more likely to grow during pregnancy and cause
adverse obstetric outcomes.?

The size, location, and multiplicity of fibroids
appear to be risk factors for pregnancy complications.
Larger size, retroplacental location, and distortion of
the uterine cavity are characteristics that have been
associated with an increased risk of miscarriage,
placental abruption, fetal growth restriction,
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hemorrhage, and preterm labor and birth.*>
Cesarean section (CS) rates are higher, mainly due
to obstructed labor and malpresentation.®’

As there is limited information available on the
prevalence and impact of fibroids on pregnancy
outcomes and no specific study to date in Oman
addressing this issue, this study is of great relevance
to Oman to make specific recommendations
regarding follow-up and management of pregnant
women with fibroids throughout the antenatal and
intrapartum period.

The primary objective of the present study was to
assess the overall prevalence of fibroids complicating
pregnancy in Omani women followed up and
delivered at Sultan Qaboos University Hospital
(SQUH). The secondary objective was to correlate
the size (> 5 cm) and location of fibroids with
maternal complications and neonatal outcomes in
these women.

METHODS
This was a retrospective cohort study conducted
in the Obstetrics and Gynecology Department at
SQUH, a tertiary referral and teaching hospital in
Oman, from 1 January 2011 to 31 December 2016.
Ethical approval was obtained from the hospital
ethical committee (MREC Approval #1991).

All women with singleton gestation who had
uterine fibroids identified on routine obstetric
ultrasonography during the first or second trimester
were included. Age-matched women without
uterine fibroids following the index cases delivering
at SQUH were randomly selected as controls over
the same period of study in a 1:2 ratio. Exclusion
criteria for women without uterine fibroids were
induction of labor, elective cesarean section, and
multiple gestation. Data was collected from the
obstetric ultrasonography database, maternity
register, operating theatre register, and hospital
information system. Demographic data and clinical
characteristics included maternal age, gravidity,
parity, body mass index (BMI), past medical history,
and previous preterm delivery. Ultrasonographic
data included the total number of fibroids, diameter
of the largest fibroids, number of fibroids > 5 cm
in diameter, and the location of these fibroids. The
main obstetric outcome measures in this study were
preterm delivery (< 37 weeks), preterm premature
rupture of membranes (PPROM), malpresentation,

Table 1: Demographic data of women with large
fibroids and women with no fibroids.

Variables Pregnancy Pregnancy  p-value
with without
uterine uterine
fibroids fibroids
(n=41) (n=88)
Age, mean + SD 32.6+4.2 31.0+4.4 0.057
Gravidity, 1(1-8) 3(1-9)
median
(min-max)
Parity, median 0(0-5) 2 (0-7)
(min-max)
BMIL mean+ SD  30.2+5.5 31.1+6.3 0.422

SD: standard deviation; BMI: body mass index.

intrauterine growth restriction (IUGR), mode of
delivery, postpartum hemorrhage (PPH) (estimated
blood loss of > 500 mL following vaginal delivery and
> 1 L following cesarean section), retained placenta,
and cesarean myomectomy. Fetal outcomes included
were infant birth weight and Apgar score at one and
five minutes. Data was analyzed using SPSS Statistics
(IBM Corp. Released 2013. IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp.).
Chi-square test and independent sample #-test were
used to calculate significant outcomes. A p-value of
< 0.050 was considered statistically significant.

RESULTS
A total of 62 women with singleton gestation had
uterine fibroids documented on routine obstetric
ultrasonography during the study period. The total
number of deliveries were 24 800, giving a prevalence
of 0.3%.

Of the 62 women with sonographically identified
uterine fibroids, 41 had large uterine fibroids
(size > 5 cm). These women had a mean age of
32.6 years with median gravidity of 1 and parity
0. Compared to women with no uterine fibroids
(n = 88), women with large uterine fibroids were not
statistically different with respect to age, BMI, and
history of preterm labor [Table 1]. No statistically
significant difference was seen among women with
large uterine fibroids compared to those with no
fibroids with respect to preterm labor, PPROM,
malpresentation, retained placenta, and ITUGR
(p > 0.050). Women with large uterine fibroids had
a significantly higher rate of PPH (n = 8; 19.5%)
compared to those with no fibroid (n = 4, 4.5%),
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Table 2: Maternal outcomes in women with large
fibroids (> 5 cm) and those with no uterine fibroids.

Maternal With uterine ~ Without  p-value
outcomes fibroids uterine
(n=41) fibroids
n (%) (n=88)
n (%)
Preterm labor
Yes 3(7.3) 3(34) 0.381
No 38 (92.7) 85 (96.6)
PPROM
Yes 1(24) 1(L.1) 0.536
No 40 (97.6) 87 (98.9)
Malpresentation
Yes 2 (49) 1(L1) 0.237
No 39 (95.1) 87 (98.9)
IUGR
Yes 10 (24.4) 9(102) 0.059
No 31 (75.6) 79 (89.8)
PPH
Yes 8(19.5) 4(4.5) 0.018"
No 33(80.5) 84(95.5)
NVD
Yes 21 (52.5) 75(852)  <0.001°
No 19 (47.5) 13 (14.8)
CS
Yes 16 (41.0) 13 (14.8) 0.002*
No 23(59.0) 75 (85.2)
CS + myomectomy
Yes 5(12.8) 0(0.0) 0.002*
No 34(87.2) 88 (100)
Atony uterus
Yes 7(18.9) 3(34) 0.007*
No 30 (81.1) 85 (96.6)
Retained placenta
Yes 1(27) 0(0.0) 0296
No 36(97.3) 88 (100)

PPROM: preterm premature rupture r)f membranes; IGUR: intrauterine
gr()wt/] restriction; PPH: postpartum bz’marr/mgf; NVD: normal mgimz/
delivery; CS: cesarean section.

Statistically significant.

p =0.018. The commonest cause of PPH was uterine
atony (p = 0.007). Sixteen (41.0%) women with
large uterine fibroids underwent CS compared to 13
(14.8%) women with no fibroids (p = 0.002). Normal
vaginal delivery occurred in 75 (85.2%) women with
no fibroids compared to 21 (52.5%) women with large
fibroids (p < 0.001). Five (12.8%) women with large
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PPROM: preterm premature rupture of membranes, IGUR: intrauterine growth restriction; PPH: postpartum
hemorrhage; NVD: normal vaginal delivery; CS: cesarean section.

Figure 1: Maternal outcomes in women with large
fibroids (> 5 cm) and those with no uterine fibroids.

uterine fibroids underwent cesarean myomectomy
(p =0.002) [ Table 2 and Figure 1]

The main indication for CS was obstructed
labor (n = 10, 62.5%) followed by fetal distress
(n =3, 18.8%). The rate of malpresentation was
2 (12.5%). Three (18.8%) women had CS due to
previous myomectomy and CS.

Regarding neonatal outcome, the mean neonatal
weight in women with large uterine fibroids and
no fibroids were comparable at 2.9 and 3.0 kg,
respectively (p = 0.147). The mean Apgar score
at 1 and 5 minutes in women with large fibroids
was 8.0 and 9.6, respectively, compared to those
with no fibroids, 8.9 and 9.9, respectively. Both

Table 3: Neonatal outcomes in women with large
uterine fibroids and those with no uterine fibroids.

Neonatal With Without  p-value
outcomes uterine uterine
fibroids fibroids

Weight, 29+05 3.0+04 0.147
mean + SD, kg
1 min Apgar 8.0+19 8.9+0.5 0.010*
score, mean + SD
5 min Apgar 9.6+0.7 9.9+0.1 0.015*
score, mean + SD
Admission to NICU, n (%)

Yes 2 (4.9) 2(2.3) 0.591

No 39 (95.1) 86 (97.7)

SD: standard deviation; NICU: neonatal intensive care unit.
Statistically significant.
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Table 4: Summary of different studies that evaluated maternal outcomes in women with fibroids.

Authors Year Cases, CS PPH PTL PPROM FGR Malpresenta- Retained

n tion placenta
Klatsky et 2008 2098/4322  87/3535  116/721  123/1247  112/961 466/3585 15/1069
al, (48.4%) (2.5%) (16.1%) (9.9%) (11.7%) (13%) (1.4%)
Mollica et 1996 88 34.1% - 21.6% 22.7% 4.5% - -
ale
Shavell et 2012 42 - - Yes (mean 14.3% - - -
al,b 36.5

weeks)

Radhika et 2015 15 - 41.6% 26.6% 6.6% 33.3% - -
al,!
SQUH 2011- 41 41.0% 19.5% 7.3% 2.4% 24.4% 4.9% 2.7%
Study 2016

CS: cesarean section; PPH: postpartum hemorrhage; PTL: preterm labor; PPROM: preterm premature rupture of membranes; FGR: fetal growth restriction;

SQUH: Sultan szaos University Hospital.

were statistically significant (p = 0.010 and 0.015).
neonatal intensive care unit admission rates were not
significantly different [Table 3].

Most of the large uterine fibroids were located on
the anterior uterine wall (n =27, 65.9%) and posterior
(n=28,19.5%). Six (14.6%) were located in the lower
uterine segment, lateral uterine wall, and cervix.

Based on the sample size and proportion of CS
(primary outcome) in both groups, the observed
power (post-hoc power) is 87.3%.

DISCUSSION
Fibroids are the most common pelvic tumors in
pregnancy. The reported incidence of fibroids in
pregnancy ranges from 0.1-10.7% of all pregnancies
and increases with age.*” The prevalence of uterine
fibroids complicating pregnancy over the study
period was 0.3%.

Fibroids are associated with advanced maternal
age and subfertility.>'° Aromatase in fibroid tissue
allows for endogenous production of estradiol,
and fibroid stem cells express estrogen and
progesterone receptors that facilitate tumor growth
in the presence of these hormones.!" In our study,
16 women with large uterine fibroids were aged
> 35 years. The median parity was 0, and this was
statistically significant, which could be explained
by the increased miscarriage rate due to distortion
of uterine cavity in these women. Klatsky et
al,® reported an increased risk of miscarriage in
women with uterine fibroids compared to women
without fibroids.

Complications of fibroids in pregnancy occurred
more commonly with larger fibroids (> 5 cm in size),

including preterm labor, placental abruption, and
CS.>"* Hence, we did not include pregnant women
with small fibroids (< 5 cm).

Fibroids are responsible for bleedingafter delivery
by mechanically interfering with the contractility of
muscle fibers, which impact the overall contractility
of the uterus.” Fibroids located in the lower
uterine segment are especially associated with a
higher CS rate and retained placenta.*'* Cervical
fibroids can lead to failure of fetal head engagement
and malpresentation.’

Table 4 summarizes the studies by different
authors with the number of cases and maternal
outcomes. In our study, the incidence of preterm
labor was 7.3%, which is much lower than the
incidence of 16.1-26.6% reported by other authors.
The incidence of PPROM was also significantly
lower at 2.4% compared to 6.6-22.7% reported in
other studies. Malpresentations were seen in 4.9%
of our study group compared to 13% as per Klastky
etal.® The incidence of retained placenta was similar.
In our study, the incidence of fetal growth restriction
was 24.4% compared to 11.7-33.3% in other studies.
Regarding mode of delivery, the CS rate in our
study group was 41.0% compared to 34.1-48.4% in
other studies.

We found a statistically significant increase in
the rate of PPH, secondary to atonic uterus with
blood loss ranging from 900-3000 mL. All cases
were managed with uterotonic medications. Around
30% required blood transfusion and other blood
products.

We also found an increased rate of CS (41.0%),
the main indication being obstructed labor in
62.5%, which is probably because large uterine
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fibroids interfere with descent of the head and
cervical dilation, prolonging labor. This is supported
by Klastksy et al,* who quoted a CS rate of 48.4%.
Deveer et al,'® reported a cesarean rate of 56%, and
the leading indication was malpresentation followed
by previous section and labor dystocia.

A growing body of evidence suggests that
myomectomy undertaken at the time of CS is safe
and cost-effective in selected cases.!” Fibroids causing
difficulty in the closure of the uterine incision,
myomectomy to facilitate safe delivery of the fetus,
and large subserous fibroids > 6 cm in diameter are
indications for this procedure.”**=** In our study, all
cases who underwent CS myomectomy had either
large cervical fibroids or lower segment uterine
fibroids, ranging in size from 8—10 cm. All these cases
had preoperative bilateral uterine balloon catheter
placement to minimize blood loss, adequate blood
products, and uterotonics available. Only two cases
had a blood loss of 1200 mL; the others had a blood
loss between 600-800 mL. None of the cesarean
myomectomy patients had any postoperative
complications and were discharged on the fourth or
fifth postoperative day.

Mollica et al,’* concluded that around 9.1% of
newborns had a birth weight < 2.5 kg. There was no
statistically significant difference in the mean birth
weight between the two groups in our study. This
could most probably be explained by the placenta
being located away from the fibroids. Hence, there
was no impact on fetal blood flow nor distortion of
the uterine cavity. The significant finding of lower
Apgar scores in the study group could be attributed
to the effect of general anesthesia, prolonged incision
delivery time of the baby due to adhesions, or large
fibroids posing a difficult and challenging delivery.

The retrospective nature of the study could be a
limiting factor in our study. In addition, the study
was conducted at one tertiary center, which explains
the limited number of cases.

CONCLUSION
Women with large uterine fibroids measuring > 5
cm in diameter are more likely to develop obstetric
complications, including PPH and a higher cesarean
risk. Therefore, women with large fibroids should be
closely monitored during pregnancy and counseled
in detail regarding unfavorable obstetric outcomes.
Also, specific recommendations can be made from

these results regarding the value of myomectomy
before conception in such women.
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