
INTRODUCTION

There has been a significant recent increase in the
incidence of multiple pregnancy in many countries
worldwide [1], and this is mainly attributed to two
factors: more prevalent use of assisted reproductive
techniques and a rise in maternal age [1-2].
Following ART procedures, dizygotic twin occurrence
is higher as a result of ovarian stimulation protocols
and multiple embryo transfers. The reasons for
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ABSTRACT

Introduction: The rising trend of multiple pregnancy over the recent years is observed

worldwide, but few local studies have been done thus far on the characteristics of these

pregnancies.

Methods: We reviewed case notes of all live multiple pregnancies delivered in the largest

maternity hospital in Singapore in 2007 and examined data on type of conception, antenatal

complications, reasons for admission leading to delivery, indications for delivery, type of

delivery and postnatal outcomes.

Results: Of 148 multiple pregnancy cases,  67% conceived naturally. ART contributed to

100% of the 7 triplets, 45.1% of the 91 dichorionic twins but only 2% of the 50 monochorionic

twins. Intrauterine growth restriction and foetal complications were significantly more

prevalent in monochorionic than dichorionic twins (28.0% vs 9.9% and 28.0% vs 11.0%,

respectively. Postpartum complications were rare and postnatal outcomes were comparable

between twins and triplets.

Discussion: ART plays an important role in the rising incidence of multiple pregnancy in

Singapore. The outcome of this work may serve as a basis for comparison in future studies.

increased monozygotic twinning frequency associated
with ART techniques are less well defined, but a review
of larger studies have suggested that the most
significant contributors are ovarian stimulation and
extended embryo culture coupled with blastocyst
transfer [3]. In a recent meta-analysis in UK, the risk of
monozygotic twins in assisted conception has been
reported to be 2.25 times higher than that in natural
conceptions [4].

Multiple pregnancy is known to be associated with a
higher risk of complications, both maternal and foetal,
as compared to singleton pregnancies. Foetal
complications may include restricted growth and
preterm deliveries (with its related complications of
prematurity), as well as increased incidence of
antenatal and perinatal loss, while maternal
complications include hyperemesis gravidarum,
pregnancy-induced hypertension or pre-eclampsia
(PE) [3].

In this study we reviewed data on multiple-gestation
pregnancies from the KK Women’s and Children’s
Hospital (KKH) during year 2007. Of particular interest
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is the role of assisted conception in the increasing
incidence of multiple gestation. It is hoped that this
study could serve as an audit for antenatal
complications and postnatal outcomes for these
pregnancies, and as a basis for comparison in future
studies, as well as a valuable aid in pre-conception
counselling for couples opting for assisted conception
locally.

METHODS

Medical records of all mothers with live multiple
gestations delivered in KKH in 2007 were retrieved
from Department of Document Management Services
of the Hospital.

Patient data were collected on basic demographics,
past medical history, past obstetric history, details of
conception, antenatal history, peripartum details and
postnatal outcome. Stillbirths of less than 28 weeks
gestation and foetal (abortus) deaths of less than 24
weeks gestation were excluded. Results were
presented in the form of number of cases as well as
percentages out of the respective groups. A two-
sample z test was applied to compare the proportion
between two groups. A p value < 0.05 was considered
statistically significant.

RESULTS

In the year 2007, 148 multiple-gestation pregnancies
were delivered in KKH, including 141 twins and 7
triplets, with average gestational ages at delivery of
34.6 and 33.6 weeks respectively (Table 1). In terms
of chorionicity, there were 50 monochorionic (MC) and
89 dichorionic (DC) twins, and 2 dichorionic and 5
trichorionic triplet pregnancies. In addition, there were
2 trichorionic triplet cases in which one triplet died
during pregnancy, and they were subsequently
analysed as dichorionic twins.

Of the 148 mothers, more than half conceived
naturally (99/148, 66.9%). The remaining 49 or 33.1%
resorted to ART including in vitro fertilisation (IVF) with
or without intra-cytoplasmic sperm injection (ICSI), or
super-ovulation and intrauterine insemination (SO-IUI).
It was noted that 98% of the MC twins were from
natural conception, as compared to 54.9% of the DC
twins and 0% of the triplets (Table 2).

Common antenatal complications during multiple
gestation pregnancy included pre-eclampsia,
hypertension, gestational diabetes mellitus (GDM) and
intrauterine growth restrictions (IUGR). In particular,
IUGR rate was significantly higher in MC twins than
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DC twins. Four twin-to-twin transfusion syndrome
cases were observed, exclusively in the MC group.
The most common reason for admission leading to
delivery was elective lower segment Caesarean
section (LSCS) for both twins and triplets (Table 2).

With regard to type of delivery, all of the triplets
underwent LSCS, with 3 elective and 4 emergency
cases. Of the twins, 64 (22.7%) were delivered vaginally
and 218 (77.3%) via LSCS. The average birth weight
was, as expected, slightly higher for the twins (2126
g) than triplets (1772 g). However, the mean Apgar
scores of the twins and triplets were comparable
(Table 3).

Postpartum complications were rare and only seen in
4 cases (0.03%) of all twin pregnancies. One mother
had depression with psychosis that warranted
psychiatric consult, and one other had post-natal blues
which spontaneously abated. The third had

pre-existing dengue prior to delivery, and was further
complicated by anaemia and postpartum
thrombocytopenia, and the last one had postpartum
haemorrhage, which was controlled with
conservative measures. In addition, there were only 2
delays in expected maternal discharge: one stayed
for blood pressure monitoring while the other mother
with pre-existing dengue stayed for correction and
stabilization of her anaemia and thrombocytopenia.
For the triplet group, 1 mother had persistently high
blood pressure after delivery (which subsequently
became under control with anti-hypertensives), and
there were no delays in expected maternal discharges.

DISCUSSION

As has been observed elsewhere in the world, the
overall incidence of multiple pregnancy in KKH was
on the rise, from 1.16% of the total deliveries in 2000
to 1.36% in 2007 (unpublished data). In 2007 alone,
the number of live multiple pregnancies (148)
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contributed to 1.2% of the total live births (12,259) in
KKH, but 6.2% of the total LSCS performed (3,509) in
the same year. This study adds to the existing literature
and confirms the hypothesis that ovulation-
stimulation and multiple embryo transfer techniques
used in ART are at least partly responsible for the rising
incidence of multichorionic pregnancies.

The overall rates of PE and GDM in multiple gestations
(both 12.2%) are significantly more than the average
3.6% of PE (in all pregnancies in 2006) [5] and 4.2%
of GDM (in pregnancies in 1996) [6]. In addition,
specific complications relating only to multiple
gestations, namely twin-to-twin transfusion syndrome
(TTTS) and its related sequela, intra-uterine growth
restriction (IUGR), also feature in reasons for LSCS
delivery. Thus, multiple gestations pose a higher risk
of antenatal and foetal complications, in particular, PE,
GDM, IUGR and TTTS which significantly contributed
to an increase in LSCS rates (and its attendant
complications with relation to normal vaginal delivery).
The average birth weight (1772 g for triplets, 2126 g
for twins) decreased with higher order of pregnancy,
presumably due to both increased rates of premature
delivery and increased incidence of IUGR (16.3% vs
14.3%). However, the immediate post-natal outcome
as estimated by the Apgar scores of more than 8 at
first and fifth minutes appears comparable to that of
singletons. This is likely due to excellent antenatal and

perinatal care in KK hospital and appropriate choice
of delivery timing. Maternal postpartum complications
are also rare in this study, and almost all mothers are
discharged as planned (i.e. 1 day after normal vaginal
delivery, POD 3 post-LSCS).

The data generated in this study can be applied to
pre-conception counselling of mothers going for ART,
since ART clearly plays a significant role in generating
multiple gestation locally, with higher order pregnancy
being much more likely to be due to assisted
conception (100% of all triplets versus 29.8% in twins).
With multiple gestations, although the rate of
antenatal complications such as PE and GDM is
increased, the immediate post-natal outcome for both
mothers and babies may not necessari ly be
compromised.

In the long term, the study will provide a basis for
comparing with other countries with regards to
outcome of multiple gestations. These data fills in the
missing gap in information relating to the
characteristics and outcomes of local multiple-
gestation pregnancies, as there is a paucity of
studies in this area. Our study could serve as a
comparison between the public and private sectors
with regards to outcome of multiple gestation: it can
act as a reference for studies investigating the
outcome of multiple gestation in the private sector.
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