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Abstract: Objectives: The aim of this study was to compare maternal and fetal outcomes of spontaneously con-
ceived and in-vitro fertilization (IVF) twin pregnancies that were admitted to our obstetric clinic and delivered be-
tween January 1, 2011 to November 1, 2014. Material method: A total of 84 twin pregnancies were enrolled for the
study and divided into two groups: group 1 as IVF (n = 19) and group 2 as spontaneously conceived (n = 65) twin
pregnancies. Data of neonatal various morbidities needs neonatal intensive care unit (NICU) such as necrotizing
enterocolitis (NEC), bronchopulmonary dysplasia (BPD), sepsis, retinopathy of prematurity (ROP), and intraventricu-
lar hemorrhage (IVH) and maternal morbidities such as preeclampsia, eclampsia, postpartum bleeding, gestational
diabetes mellitus(GDM) were collected by hospital records. Results: There were no statistical difference between
two groups regarding hypertension related to pregnancy, intrauterine growth retardation, Apgar scores, NICU needs,
birth weight and height (P > 0.05). The rate of premature rupture of membranes, maternal age, antenatal anemia
and premature birth were detected higher in IVF group when compared with the other group (P < 0.05). Conclusion:
Although twin pregnancies, regardless of conception method are high risk pregnancies in terms of obstetric and
perinatal outcomes, premature rupture of membranes, maternal age, antenatal anemia and premature birth risks
are higher in IVF twin pregnancies.
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Introduction

Multifetal gestations are high-risk pregnancies
with higher perinatal morbidity and mortality
rate. They also involve higher perinatal com-
plications including fetal anomalies, fetal
demise, intrauterine growth restriction, prema-
turity, polyhydramnios and oligohydramnios [1].
There are some unique complications such as
twin oligohydramnios-polyhydramnios sequen-
ce (TOPS), twin-to-twin transfusion syndrome
(TTTS), acardiac twins, conjoined twins, co-twin
demise, and heterotopic pregnancies which are
affecting both maternal perinatal outcomes
negatively [2].

With the commonly use of ovulation induction
methods (Ol) and assisted reproduction tech-
niques (ART) in conjunction with the increas-
ingly aging maternal population has resulted in
an increased incidence of multiple gestation
pregnancies [3]. Women who use Ol have an

approximately 6% chance of having twins or
higher order multiples [4]. Those who use ART
have a 35% chance or more for conceiving mul-
tiples [5]. Although the use of IVF has increas-
ing over the years, there are many questions
are still present about the outcomes of preg-
nancies obtained with the aid of IVF and the
reliability of this method [6]. There are many
studies in the literature including the compari-
son of the pregnancies obtained with IVF and
spontaneously conceived pregnancies [7].

In this trial we aimed to compare maternal and
fetal outcomes of IVF and spontaneously con-
ceived twin pregnancies who were admitted to
our obstetric clinic and delivered between
January 1, 2011 to November 1, 2014.

Materials and methods

From January 1, 2011 to November 1, 2014, we
conducted a retrospective study of mothers
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Outcomes of twin pregnancies

Table 1. Comparison of groups in terms of
age,gestational weeks,gravidity and parity

IVE twins Spontz?neous
n=19 concieved P
twins n = 65
Age 31.4+32 281+202 P<0.05
Gestational weeks 33w+3d 34w+2d P>0.05
Gravidity 1+1.02 2+1.6 P <0.05
Parity 0.4+0.6 16+1.0 P<0.05

and infants born from twin pregnancies after
24 weeks at the Obstetrics Department,
Umraniye Medical Hospital, istanbul, Turkey,
to compare maternal and fetal outcomes of
IVF and spontaneously conceived twin pre-
gnancies.

Both dichorionic and monochorionic twin preg-
nancies were considered. Pregnancies result-
ing in singleton, triplet or delivering before 24
weeks, pregestational diabetes mellitus and
hypertension history were excluded from this
study. After selection, a total of 84 pregnancies
were included in the study of which 19 were IVF
and 65 were spontaneously conceived twin
pregnancies.

Data of neonatal various morbidities of prema-
turity such as NEC, BPD, sepsis, ROP, and IVH
and maternal morbidities such as preeclamp-
sia, eclampsia, postpartum bleeding, GDM
were collected by hospital records.

The diagnosis of chorionisity was based on
B-ultrasound before 14 weeks gestation. Pre-
eclampsia was diagnosed after 20 weeks ges-
tation persistent blood pressure was > 140/90
with proteinuria > 300 mg/24 h. GDM was diag-
nosed according to IADPSG (International
Association of Diabetic Pregnancy Study Group)
criteria (fasting glucose < 5.1 mmol; 1 hour glu-
cose < 10.0 mmol; 2 hours glucose < 8.5 mmol)
after 24 weeks gestation. Placenta praevia was
diagnosed by using ultrasound and premature
rupture of membranes was diagnosed with the
seen of pooling of amnion fluid by speculum
application. Preterm birth was defined as deliv-
ery before 34 weeks gestation. Birth weight dis-
cordance (BWD) between twins was defined as
a birth weight difference greater than 20%
between twins. Fetal mortality was calculated
by dividing the sum of stillbirths and perinatal
deaths by the total number of births. The diag-
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nosis of NEC, BPD, sepsis, ROP and IVH were
according to standards in Practice in
Prematurity [8].

These pregnancies were managed by the same
group of obstetricians according to the same
obstetric protocol to prevent potential bias.

Statistical analyses were performed using
SPSS software (Statistical Package for the
Social Sciences, version 15.0; SPSS Inc.,
Chicago, IL, USA). Continuous variables with
normal distribution were presented as mean +
SD. Categorical variables were presented as
numbers and percentages. The data collected
for the study was statistically analyzed using X2
test.

Results

In the study, 19 (22.6%) out of 84 twin pregnan-
cies were IVF pregnancies. The mean gesta-
tional weeks of IVF and spontaneously con-
ceived pregnancies at time of delivery were 34
w + 2 dand 33 w + 3 d, respectively. Although
there was no statistical difference about the
gestational week between two groups, the
mean maternal age was significantly higher in
the IVF group than in the spontaneously con-
ceived group (31.4 + 3.2 vs. 28.1 + 2.02,
respectively). The mean age of IVF pregnancies
was more significant than the other group (P <
0.05) (Table 1).

Presentation of the fetuses were investigated
and shown in Table 2. There were no significant
differences detected among groups in terms of
presentation of the babies (P > 0.05).

In the investigation of chorionisty, we obtained
that the percentage of dichorionic gestations
was 85% (72/84) while the percentage of
monochorionic gestations was 14.2% (12/84)
(4.7% monochorionic-monoamniotic, 9.5% mo-
nochorionic-diamniotic). There were no signifi-
cant differences detected among groups
according to chorionisity (P > 0.05).

The number of the pregnancies terminated with
cesarean section in the spontaneously con-
ceived pregnancy group and IVF group were 42
and 17, respectively. Cesarean section rate
(89% vs. 64.6%) was significantly higher in IVF
group (P < 0.05). The most common reason
was detected as non-reassuring non-stress
test and lower biophysical profile. Previous
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Table 2. Comparison of neonatal outcomes

Spontaneous concieved

IVF twins n = 19 twins n = 65 P
Mean birth weight of first baby 2408 + 453 2418 £ 554 P >0.05
Mean birth weight of second baby 2284 + 541 2194 + 783 P> 0.05
Mean birth height of first baby 42+ 4 42 P> 0.05
Mean birth height of second baby 42+ 2 41+5 P>0.05
Mean first minute Apgar score of first baby 7+2 6.8+1.6 P >0.05
Mean fifth minute Apgar score of first baby 8+2 72+2.04 P >0.05
Mean first minute Apgar score of second baby 7+1.2 74+14 P >0.05
Mean first minute Apgar score of second baby 8+2 8+1 P > 0.05

Table 3. Comparison of maternal outcomes

APGAR scores first baby 7 + 1.2 and
7.4 £ 1.4 and second baby were 6.8 £

. Spontaneous
IVFtwins = cieved p 2 and 8 + 1. The values for second
n=19 ; ;
twins n = 65 delivered babies were 41 + 5 cm and
Mean hospital stay 2+1 2+14  P>0.05 42 £ 2 cm respectively. According
Hemoglobin levels 11.8+19 91+12 P<005 L0 Apgarscores of two groups, there
Preterm birth rate 36.8% 26.8%  P<0.05 ggiplo significant difference among
PPROM rate 15.7% 10.7% P <0.05
Preeclampsia rate 5.2% 4.6% P> 0.05 When the groups were compared for
IUGR rate 10.5% 9.2% P> 0.05 the needs of neonatal intensive care
Postpartum bleeding rate 0.00% 4.6% P < 0.05 there were no significant differences

cesarean section history, abnormal presenta-
tions, preterm rupture of membranes were
other common indications for cesarean section
decision. indication of PPROM was statistically
higher in IVF twin group (P < 0.05).

The mean birth weight of the first babies in
spontaneously conceived pregnancies was
2318 + 554 grams and 2408 + 453 grams in
IVF group. The mean birth weights of the sec-
ond babies in two groups were 2194 + 783
grams and 2284 + 541, respectively. There
were no birth weight discordance detected. In
IVF group, the average of the height of first
delivered babies were 42 cm and 42 + 4 cm in
spontaneously conceived group. The values for
second delivered babies were 41 + 5 cm and
42 + 2 cm respectively. There was no statistical
difference between groups according to birth
weight and height (P > 0.05) (Table 3).

While the first and fifth minute Apgar scores of
the first baby delivered in IVF group were 7 + 2
and 8 + 2 respectively, the Apgar scores of the
second baby were determined as 6.8 + 1.6 and
7.2 + 2.04, respectively. In spontaneously con-
ceived group, the mean first and fifth minute
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detected. The reasons for babies

needed neonatal intensive care were
NEC, BPD, sepsis, ROP and IVH, hyperbilirubi-
nemia. There was no anomaly detected among
all babies.

Maternal outcomes were listed in Table 3. The
most common maternal morbidity detected
was antepartum anemia. The mean hemoglo-
bin concentration were significantly higher in
the IVF women than in the spontaneously con-
ceived pregnancies (11.8 + 1.9 vs. 9.1 + 1.2
respectively). The rate of premature rupture of
membranes was detected higher in IVF group
when compared with the other group (15.7% vs.
10.7%). Also the rate of preterm birth was
detected higher in IVF group when compared
with the other group (36.8% vs. 26.8%). There
was no statistical difference between two
groups regarding hypertension related to preg-
nancy and intrauterine growth retardation.
Postpartum bleeding was occurred in only 3
patients of group 2 and one of them was due to
placenta previa. There was no postpartum
bleeding detected in group 1.

Discussion

The literature comparing maternal and perina-
tal outcome in ART and SC twins is conflicting
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[9]. Although in some studies it was concluded
that the maternal and perinatal outcomes of
the IVF pregnancies were worse than spontane-
ously conceived pregnancies, there are some
many studies in which no statistical difference
was determined. When considering the mean
age of pregnant women, it was found higher in
the IVF pregnancies than spontaneous con-
ceived pregnancies. The mean age of the IVF
and spontaneously conceived pregnancies
were found 31.4 + 3.2 vs. 28.1 + 2.02, years,
respectively and a statistical difference was
found [10].

The most common maternal morbidity detect-
ed was antepartum anemia (no = 19). The
mean hemoglobin concentration were signifi-
cantly higher in the IVF women than in the
spontaneously conceived pregnancies (11.8 +
1.9 vs. 9.1 + 1.2, respectively). There was no
difference among two groups when preeclamp-
sia, eclampsia, postpartum bleeding and ges-
tational diabetes mellitus were compared. This
result was similar to the findings in which the
studies of Baxi et al and Vasario et al [11, 12].

In the study included the data based on 2014,
the rate of preterm delivery in spontaneous
twins was 57.0% and 69.1% in IVF pregnancies
when threshold was specified on 37 weeks of
gestation. In our study, similarly the rate of pre-
term delivery was 26.8% and 36.8% in sponta-
neous pregnancies and IVF pregnancies,
respectively. Our findings are consistent with
current obstetric data on the subject [13].

The rate of the intrauterine growth retardation
(IUGR) was 10.5 % in spontaneous pregnancies
and 9.4% in IVF pregnancies in our study and
we found no statistical difference between two
groups. Similarly, no significant difference was
found in the study of Baxi et al [12]. We found a
significant difference among groups regarding
the cesarean delivery rate (89% vs. 64.6%) (P <
0.05) and this finding is consistent with the
results of similar studies in the literature [14].

There was no difference between two groups
when compared the birth weight, height, Apgar
scores and need of neonatal intensive care
unit. Although studies in the literature that sug-
gest the need of neonatal intensive care unit of
the IVF twin pregnancy are high, Aslan et al
found no statistically significant difference in
accordance with our results [15].
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Although in many meta-analysis of IVF babies,
the rate of congenital anomalies in IVF preg-
nancies compared to normal pregnancy has
been shown to have increased by 29-41%,
there were no anomalies detected in our study.
This may be due to small number of subjects.

Twin pregnancies, regardless of conception
method are high risk pregnancies in terms of
obstetric and perinatal outcomes. Although IVF
pregnancies can be obtained in older age, pre-
term birth and cesarean delivery are seen more
often in IVF pregnancies.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Yasemin GCekmez,
Umraniye Medical and Research Hospital, istanbul,
Turkey. Tel: +90 5053339047; E-mail: yaseminkan-
dicekmez@hotmail.com

References

[1] Divon MY, Weiner Z. Ultrasound in twin preg-
nancy. Semin Perinatol 1995; 19: 404-412.

[2] Allaf MB, Campbell WA, Vintzileos AM, Haeri S,
Javadian P, Shamshirsaz AA, Ogburn P,
Figueroa R, Wax J, Markenson G, Chavez MR,
Ravangard SF, Ruano R, Sangi-Haghpeykar H,
Salmanian B, Meyer M, Johnson J, Ozhand A,
Davis S, Borgida A, Belfort MA, Shamshirsaz
AA. Does early second-trimester sonography
predict adverse perinatal outcomes in mono-
chorionic diamniotic twin pregnancies? J Ultra-
sound Med 2014; 33: 1573.

[3] Russel RB, Petrini JR, Damus K, Mattison DR,
Schwarz RH. The changing epidemiology of
multiple births in the United States. Obstet Gy-
necol 2003; 101: 129.

[4] Kallén B, Olausson PO, Nygren KG. Neonatal
outcome in pregnancies from ovarian stimula-
tion. Obstet Gynecol 2002; 100: 414.

[5] Styer AK, Wright DL, Wolkovich AM, Veiga C,
Toth TL. Single blastocyst transfer decreases
twin gestation without affecting pregnancy out-
come. Fertil Steril 2008; 89: 1702-8.

[6] Biri A, Korucuoglu U. Yardimci iireme teknikleri
sonras! perinatal sonuclar. Turkiye Klinikleri J
Surg Med Sci 2007; 3: 91-101.

[7] SUmer D, Cetin M,Yenicesu A, Yanik A. Com-
parison of obstetric and perinatal outcomes of
spontaneous or IVF twin pregnancies. Cum-
huriyet Med J 2013; 35: 526-531

[8] Bhutta ZA, Giuliani F, Haroon A, Knight HE, Al-
bernaz E, Batra M, Bhat B, Bertino E, McCor-
mick K, Ochieng R, Rajan V, Ruyan P, Cheikh

Int J Clin Exp Med 2015;8(4):6272-6276


mailto:yaseminkandicekmez@hotmail.com
mailto:yaseminkandicekmez@hotmail.com

(10]

(11]

Outcomes of twin pregnancies

Ismail L, Paul V; International Fetal and New-
born Growth Consortium for the 21st Century.
Standardization of neonatal clinical practice.
BJOG International Fetal and Newborn Growth
Consortium for the 21st Century. BJOG 2013;
120 Suppl 2: 56-63.

Jackson RA, Gibson KA, Wu YW, Croughan MS.
Perinatal outcomes in singletons following in
vitro fertilization: a meta-analysis. Obstet Gy-
necol 2004; 103: 551-563.

Shevell T, Malone FD, Vidaver J, Porter TF, Lu-
thy DA, Comstock CH, Hankins GD, Eddleman
K, Dolan S, Dugoff L, Craigo S, Timor IE, Carr
SR, Wolfe HM, Bianchi DW, D’Alton ME. Assist-
ed reproductive technology and pregnancy
outcome. Obstet Gynecol 2005; 106: 1039-
45,

Baxi A, Kaushal M. Outcome of twin pregnan-
cies conceived after assisted reproductive
techniques. J Hum Reprod Sci 2008; 1: 25-8.

6276

(12]

(13]

(14]

(15]

Vasario E, Borgarello V, Bossotti C, Libanori E,
Biolcati M, Arduino S, Spinelli R, Delle Piane L,
Revelli A, Todros T. IVF twins have similar ob-
stetric and neonatal outcome as spontane-
ously conceived twins: a prospective follow-up
study. Reprod Biomed Online 2010; 21: 422-8.
McDonald S, Murphy K, Beyene J, Ohlsson A.
Perinatal outcomes of in vitro fertilization
twins: a systematic review and meta-analyses.
Am J Obstet Gynecol 2005; 193: 141-52.
Ergin N, Yayla M, Gorgen H. Multipar ikiz gebe-
liklerde dogum sekli. Perinatoloji Dergisi 2009;
17: 113-20.

Aslan H, Cebeci A, Yildirnm G, Ceylan Y. Neona-
tal outcomes of twin pregnancies after assist-
ed reproductive techniques. J Turkish German
Gynecol Assoc 2005; 6: 111-3.

Int J Clin Exp Med 2015;8(4):6272-6276



