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İDİD

Introduction

Twin pregnancies account for 3–3.5% of all pregnan-
cies.[1] Significant increases were detected in recent years
in the frequency of multiple pregnancies with the rise in
advanced maternal age and the rise in pregnancies with
assisted reproductive techniques (ART).[2] However, the
effect of the delivery method in twin pregnancies on
maternal and neonatal outcomes is still controversial.

Although some studies reported that vaginal delivery
(VD) might cause increased neonatal mortality and
morbidity in the second fetus,[3,4] more recent studies
and meta-analyses reported that VD does not negative-
ly influence fetus outcome.[5–7] Also, based on evidence
from new data, the American Congress of Obstetricians
and Gynecologists (ACOG) and the Society for
Maternal-Fetal Medicine Associations also suggested
that VD is appropriate if the first fetus is in cephalic
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Abstract

Objective: Our aim was to compare the maternal and neonatal outcomes of twin pregnancies, which result in vaginal delivery (VD) and
Cesarean section (CS), and the factors affecting the decision of CS. 

Methods: Twin pregnancies between 30 and 39 weeks who gave birth in a tertiary center were included in the present study. The demographic
data and maternal and neonatal outcomes of the patient groups who gave birth <32 weeks, 32–37 weeks, and >37 weeks were recorded and com-
pared according to the type of birth. 

Results: A total of 1209 patients were included in the study. The 1- and 5-minute Apgar scores of the 1st and 2nd fetuses in twin pregnancies
<32 weeks of gestation were higher in the CS group at a statistically significant level (p=0.007, p=0.010, p=0.001, and p=0.003, respectively). The
1- and 5-minute Apgar scores of the 2nd fetuses of the pregnant women >37 weeks of age were higher in the VD group at a statistically signif-
icant level (p=0.039 and p=0.032, respectively). The newborn intensive care unit (NICU) admission rates of 1st fetus and 2nd fetus in the groups
of <32 weeks, 32–37 weeks, and >37 weeks were higher in those born by CS at a statistically significant level when compared to those born by
VD (1st fetus p<0.001, p<0.001, p=0.016, respectively; 2nd fetus p<0.001, p<0.001, p=0.012, respectively). 

Conclusion: It must be kept in mind that twin pregnancies have high risks. However, vaginal delivery can be considered as a safe and rea-
sonable option in appropriately selected cases and in the presence of experienced obstetricians by being careful about maternal and neona-
tal complications which might occur. 
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presentation.[8] However, many obstetricians still prefer
Cesarean section (CS) for deliveries in twin pregnancies
due to the concerns on neonatal complications, includ-
ing cord prolapse, abruptio placentae, and hypoxic dam-
age in the second twin in VD.[9]

Twin pregnancies are classified at high risk because
of higher maternal and perinatal morbidity rates when
compared to singleton pregnancies.[10] One of the
biggest reasons for this high risk is preterm birth.[11]

However, twin babies with weights more than 2500
grams also have higher risks of mortality when com-
pared to single babies with the same birth weight.[10]

Neonatal convulsions, respiratory distress syndrome
(RDS), and low Apgar scores at 1- and 5-minute were
found to be increased more in twin newborns when
compared to single newborns in the same gestational
age.[10] However, recent studies showed that CS deliv-
ery in twin pregnancies does not reduce the risk of
short- or long-term neonatal morbidity compared to
VD.[7,12]

The data on the relation between the delivery type
and maternal morbidity in twin pregnancies are limited.
When compared with singleton pregnancies, twins have
increased maternal rates for postpartum bleeding, post-
partum hysterectomy, and a slightly increased risk of
death.[9] Determining the optimal delivery type is criti-
cal in minimizing the risk of these adverse outcomes. A
randomized controlled study conducted to compare
twin pregnancies who gave birth by CS and VD in
women who had twin pregnancies did not report any
significant differences in maternal outcomes.[7]

However, some authors argued that twin pregnancies
with CS had increased risks of bleeding, infection, and
longer hospitalization; and for this reason, VD was safer
in twin pregnancies.[13,14]

The present study aimed to investigate the maternal
and neonatal outcomes of twin pregnancies resulting in
VD and CS. 

Methods
Women with twin pregnancies between 30 and 39 weeks
of gestation who gave birth at Kanuni Sultan Suleyman
Training and Research Hospital, Turkey, between
January 1, 2012 and February 01, 2018, were included in
the present study. The study was approved by the Ethics
Committee of our hospital (Ethics Committee decision

number: 2021/10). Triplets or more multiple pregnan-
cies, monochorionic-monoamniotic patients, those who
had unknown chorionicity, twin-twin transfusion syn-
drome, twin pregnancies with combined VD-CS, fatal
fetal anomaly, patients who had multiple pregnancies
and previous fetal reduction, placenta previa and vasa
previa were excluded from the study. Women with twin
pregnancies whose data were fully available and who
gave birth in our hospital were included in the study.
These data were recorded retrospectively: age, parity,
fetus presentation, week of gestation at delivery, chori-
onicity status, delivery type, and perinatal and maternal
mortality and morbidity status of all patients. Maternal
outcomes (i.e., preeclampsia, gestational diabetes melli-
tus, and preterm premature rupture of membranes
[PPROM]) were recorded. Pregnancy complications
(i.e., bladder damage, bowel damage, postpartum bleed-
ing, endometritis, venous thromboembolism, hysterec-
tomy, blood transfusion, and maternal death) were also
recorded. Neonatal results were recorded as the birth
weights of 1st and 2nd fetus, 1- and 5-minute APGAR
scores of 1st and 2nd fetus, administration of betametha-
sone doses, presentations of 1st and 2nd fetus, admission
of 1st and 2nd fetuses to the newborn intensive care unit
(NICU), neonatal complications (RDS, sepsis), and co-
twin complications (i.e., co-twin intrauterine fetal
death [IUFD], co-twin intrauterine growth restriction
[IUGR] and co-twin oligohydramnios). Patients who
gave birth <32 weeks, 32–37 weeks, and >37 weeks
were grouped separately, and the patients in each
group were divided into two groups as those who gave
birth by CS and VD. The demographic data, maternal
outcomes, and fetal outcomes were compared between
the three groups according to the mode of delivery.
Statistical analysis of the study was made by using the
IBM SPSS version 26.0 (IBM SPSS Inc.; Chicago, IL,
USA) program. The distribution of data was evaluated
by using the Kolmogorov-Smirnov test. In addition to
the descriptive statistical methods (i.e., mean, standard
deviation) that were used in the evaluation of normally
distributed data, the independent t-test was also used in
comparing the independent groups. If the distribution
of the variables was not normal, the Mann-Whitney
U-test was used. The Chi-square test or Fisher’s exact
test was used for the comparison of the categorical
data. The results were evaluated at p<0.05 significance
level.
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Results
A total of 1390 multiple pregnant women gave birth in
our hospital between January 1, 2012 and February 01,
2018. Among these, 107 patients whose records could
not be reached or whose records were missing, 22
patients with triplets and more multiple pregnancies, 8
patients who gave birth by combined VD-CS, 32
patients with the fatal fetal anomaly, and 12 patients who
had multiple pregnancies and fetal reduction were
excluded, and a total of 1209 patients were included in
the study.

The demographic data of the groups are listed in
Table 1. Among the 1209 twin pregnancies, 113
(11.0%) gave birth <32 weeks, 616 (51.0%) at 32–37
weeks, and 460 (38.0%) above 37 weeks. The rates of
giving birth by VD and CS in pregnancies <32 weeks
were 17.3% and 82.7%, respectively, and 11.7% and
88.3% in pregnancies at 32–37 weeks, and 13.0% and
87.0% in pregnancies >37 weeks.

The comparison of neonatal results of the groups by
delivery weeks are given in Table 2. In twin pregnancies
<32 weeks, the 1- and 5-minute Apgar scores of the 1st
and 2nd fetuses were significantly higher in the CS
group, and the 1- and 5-minute Apgar scores of the 2nd
fetuses >37 weeks were significantly higher in the VD
group (p=0.007, p=0.010, p=0.001 and p=0.003, p=0.039
and p=0.032, respectively). No significant differences
were detected between the 1- and 5-minute Apgar scores
of pregnant women at 32–37 weeks. In terms of the pres-
entation status, cephalic-cephalic presentation was most
common in those who gave birth by VD in the group
<32 weeks, and noncephalic presentation was most com-
mon in the CS group (39.1%, 49.0%, p=0.023, respec-
tively). The most common cephalic-cephalic presenta-
tion was seen in both groups at 32–37 weeks (50.0%,

40.8%, p=<0.001, respectively). The most common
cephalic-cephalic presentation >37 weeks was observed
in the VD group, and the noncephalic presentation was
most common in the CS group (48.3%, 38.5%, p<0.001,
respectively). In terms of the neonatal complication
rates, the NICU admission rates of 1st fetus and 2nd
fetus in the groups <32 weeks, 32–37 weeks, and >37
weeks were higher at a statistically significant level in
those born by CS compared to those born by VD (1st
fetus p<0.001, p<0.001, p=0.016, respectively, and 2nd
fetus p<0.001, p<0.001, p=0.012, respectively).

Although no significant differences were detected
between CS and VD groups in the RDS and sepsis rates
of first fetuses in the groups <32 weeks and >37 weeks
(p=0.145, p=0.703, p=0.453, p=0.777, respectively), RDS
and sepsis in the group 32–37 weeks were significantly
higher in those who were born by CS (RDS and sepsis,
p=0.145, p=0.703, respectively).

Although no significant differences were detected
between CS and VD groups in the rates of RDS and sep-
sis in 2nd fetuses <32 weeks (p=0.059, p=0.457, respec-
tively), both RDS and sepsis rates were significantly
higher in those born by CS at 32 and 37 weeks (p< 0.001,
p<0.001, respectively). In the 2nd fetuses >37 weeks of
age, RDS rates were significantly higher in those born by
CS (p=0.004), and no difference was detected between
sepsis rates (p=0.304). The co-twin IUGR rates in the
group <32 weeks and in the group >37 weeks were sig-
nificantly higher in those born by CS in co-twin compli-
cations (p=0.007, p=0.030, respectively), and there was
no difference in terms of CS and VD births in those born
32–37 weeks (p=0.083). There was no difference in the
rates of twin oligohydramnios between the groups.

Maternal complications are listed in Table 3. The
incidence of maternal complications was not significant
between the groups.

Table 1. Demographic data of the groups. 

<32 weeks 32–37 weeks >37 weeks

VD (n=23) CS (n=110) p-value VD (n=72) CS (n=544) p-value VD (n=60) CS (n=400) p-value

Age (mean±SD) 29.91±8.68 27.61±5.76 0.116* 26.68±7.02 27.77±5.58 0.133* 29.10±6.98 31.71±5.62 0.001*

Pregnancy [median (min–max)] 2 (1–5) 1 (1–7) 0.839† 2 (1–9) 2 (1–7) 0.455† 2 (1–7) 2 (1–9) 0.616†

Parity [median (min–max)] 0 (0–3) 0 (0–5) 0.785† 1 (0–5) 1 (0–11) 0.251† 1 (0–5) 1 (0–8) 0.159†

Previous Cesarean section (n,%) 0 (0.0) 15 (13.6) 0.217‡ 1 (1.4) 176 (32.4) <0.001‡ 2 (3.3) 159 (39.8) <0.001‡

*Independent samples t test; †Mann-Whitney U test; ‡Chi-square test.
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Discussion
In the present study, we investigated maternal and
neonatal outcomes of twin pregnancies that resulted in
VD and CS. A total of 155 (12.8%) of 1209 patients gave
birth by VD and 1054 (87.1%) by CS (CS rate 87.1%).
The rates of giving birth by VD and CS in pregnancies
<32 weeks were 17.3% and 82.7%, respectively, 11.7%
and 88.3% in pregnancies at 32–37 weeks, and 13.0%
and 87.0% in pregnancies >37 weeks. The 1- and 5-
minute Apgar scores of the 1st and 2nd fetuses in twin
pregnancies <32 weeks were statistically and significant-
ly higher in the CS group, and 1- and 5-minute Apgar
scores of 2nd fetuses in pregnant women >37 weeks of
age were statistically and significantly higher than in the
VD group. The presentations of those who gave birth
<32 weeks, at 32–37 weeks, and >37 weeks were signifi-
cantly different. The NICU admission rates of 1st fetus
and 2nd fetus in the groups <32 weeks, 32 and 37 weeks,
and >37 weeks were statistically and significantly higher
in those born by CS compared to those born by VD.
RDS and sepsis rates were significantly higher in the 1st
and 2nd fetuses born by CS at 32–37 weeks. The inci-
dence of maternal complications was not significant
between the groups.

Using the Robson’s Ten Group Classification
System, Hehir et al. reported that the Cesarean delivery
rates for multiple pregnancies have steadily increased to
>70% in recent years.[15] In our study, the rate of patients
who gave birth by CS was 87.1%. CS rate in our study
was above the rates in the literature. The reason for this

difference may be that patients and doctors prefer CS
delivery because they are afraid of risks. Another reason
may be the insufficient experience of the physician or the
different approaches of our hospital policy over the years
during the study.

Many of the previous studies that examined the safest
delivery type for twins were retrospective studies, and
their results differed from each other. Although some of
these studies argued that CS was more beneficial in twin
pregnancies, some other studies argued that there were
no differences between CS delivery and VD delivery.[16,17]

In a multicenter and prospective study that was conduct-
ed in 25 countries and in 106 centers[6] and included 2804
twin pregnancies between 32 weeks and 38 weeks in
2003–2011, the delivery methods in twin pregnancies
were discussed, and it was reported that VD did not
increase negative maternal and neonatal outcomes for
both fetuses. Also, no neurodevelopmental differences
were reported between the groups in the follow-ups of
twins until the age of 2.[18] As a result of this study, the
authors reported that CS delivery was not associated
with any known improvements in neonatal morbidity or
mortality in pregnant women who had twin pregnancies
more significant than 32 weeks and when the first fetus
had a cephalic presentation.[6] Unlike this study, Smith et
al. reported that CS delivery could reduce the risk of
perinatal death of twins at term at a rate of 75% and that
the reason for this was that CS delivery reduced the risk
of mortality because of intrapartum anoxia in second
twin.[19] The authors of a retrospective birth cohort study

Table 3. Comparison of maternal results of the groups by delivery week. 

<32 weeks 32–37 weeks >37 weeks

VD (n=23) CS (n=110) p-value VD (n=72) CS (n=544) p-value VD (n=60) CS (n=400) p-value

Preeclampsia 2 (8.7) 6 (5.5) 0.626* 7 (9.7) 51 (9.4) 0.924* 2 (3.3) 9 (2.3) 0.643*

GDM 0 (0.0) 3 (2.7) 1.000* 8 (11.1) 28 (5.1) 0.143* 5 (8.3) 16 (4.0) 0.003*

PPROM 5 (21.7) 26 (23.6) 1.000* 4 (5.6) 56 (10.3) 0.289* 8 (13.3) 41 (10.3) 0.470†

Bladder injury 0 (0.0) 0 (0.0) - 0 (0.0) 2 (0.4) 1.000* 0 (0.0) 0 (0.0) -

Atonia 0 (0.0) 1 (0.9) 1.000* 1 (1.4) 5 (0.9) 0.527* 0 (0.0) 9 (2.3) 0.613*

Intestinal injury 0 (0.0) 0 (0.0) - 0 (0.0) 0 (0.0) - 0 (0.0) 3 (0.8) 1.000*

Venous thromboembolism 0 (0.0) 1 (0.9) 1.000* 0 (0.0) 1 (0.2) 1.000* 0 (0.0) 4 (1.0) 1.000*

Hysterectomy 1 (4.3) 1 (0.9) 0.317* 0 (0.0) 2 (0.4) 1.000* 0 (0.0) 3 (0.8) 1.000*

Blood transfusion 1 (4.3) 0 (0.0) 0.173* 0 (0.0) 1 (0.2) 1.000* 1 (1.7) 4 (1.0) 0.504*

Maternal death 0 (0.0) 0 (0.0) - 0 (0.0) 0 (0.0) - 0 (0.0) 0 (0.0) -

*Fisher’s exact test; †Chi-square test. p<0.05: statistically significant. GDM: gestational diabetes mellitus; PPROM: premature rupture of membranes.
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that included more than 180,000 twin pregnancies
reported that VD had better neonatal outcomes in twins
between 32 and 34 weeks of gestation, there were no dif-
ferences in delivery types between 35 and 36 weeks of
gestation, and CS delivery was safer at 37 weeks of ges-
tation.[20]

The results of the JUMODA study, which was a
prospective cohort study published recently in France,
showed that neonatal mortality and morbidity were
lower in VD in the cephalic presentation of the first twin
after 32 weeks of gestation.[1] As a result of this study, it
was also reported that planned VD was appropriate
instead of CS between 32 and 37 weeks of gestation and
that their study was in line with the recommendations of
ACOG.[2] Finally, it was shown in a study that evaluated
495 term twins according to delivery types that VD
slightly increases the risk of low Apgar scores and low
umbilical blood pH in second twin; however, when com-
pared to CS, it did not increase the risk of serious neona-
tal morbidity.[21] In our study, the rates of NICU admis-
sion and neonatal complications of the 1st and 2nd fetus-
es in CS group were higher. Also, when we examined the
1- and 5-minute Apgar scores, we found them higher in
the 1st and 2nd fetuses born <32 weeks in the CS group,
but higher in the VD group in the 2nd fetuses born >37
weeks. The classification of neonatal outcomes accord-
ing to weeks of gestation and the lack of difference in
birth weights between groups suggest that these results
are reliable. The fact that there was no difference in
Apgar scores of those born by CS and VD in both fetus-
es at 32–37 weeks indicates that it is compatible with the
recommendations of ACOG. Also, the first fetus was in
cephalic position in 69.5% of those born by VD <32
weeks (39.1% cephalic-cephalic, 30.4% cephalic-non-
cephalic) and 79.1% (50% cephalic-cephalic, 29.1%
cephalic-noncephalic) of those born at 32–37 weeks and
71.6% of those born >37 weeks (48.3% cephalic-cephal-
ic, 23.3% cephalic-noncephalic) in the study. It was also
found in our study that the 5-minute Apgar scores of 1st
twins were significantly higher in CS group. According
to the secondary results of the WHO Multicountry
Survey on Maternal and Newborn Health (WHOMCS)
study that included 29 countries, the rate of lower 5-
minute Apgar score in twin pregnancies (for the first or
second twins) was reported to be three times higher than
in singleton pregnancies, and when both twins were
compared, it was found that the second twin had a 1.3

times lower 5-minute Apgar score.[22] It was also report-
ed that this significantly lower Apgar score for the sec-
ond twin was always taken into consideration in the dis-
cussions on the best delivery type for twin pregnancies
and on the time interval between the first and second
twins; however, this was not an indication for CS.[22]

The prevalence of fetal death in one of the twins var-
ied between 0.5% and 6.8%, and the worst results were
in monochorionic twins. As a result, the surviving fetus
is at a high risk of neurological morbidity and preterm
delivery that includes fetal mortality at a rate of
50–70%.[23] Detailed analysis of chorionicity was not
made in our study; however, when the co-twin compli-
cations were evaluated <32 weeks and >37 weeks, co-
twin IUGR was significantly higher in CS. It was report-
ed in the WHOMCS study that perinatal death was up
to four times higher in twin pregnancies than in single-
ton pregnancies because of preterm birth, IUGR, low
Apgar scores, and extremely low birth weight; and that
perinatal death was 2.5 times more in the first twin and
3.5 times more in the second twin.[22]

The data on maternal morbidity according to deliv-
ery type in twin pregnancies are limited. In the WHO
Global Survey Analysis Study (2004–2008), it was
reported that twin pregnancies involve a significant and
independent risk factor for maternal and perinatal mor-
bidity and mortality compared to singleton pregnan-
cies.[24] The same study also reported that the risk of
severe maternal mortality and morbidity (i.e., maternal
death, admission to ICU, blood transfusion, or hysterec-
tomy) was 1.85 times higher in twin pregnancies when
compared to singleton pregnancies.[24] No differences
were reported in the maternal outcomes of the groups
giving birth by CS and VD in a randomized and con-
trolled study in which maternal results of twin pregnan-
cies were evaluated according to delivery types.[6]

However, it was reported in a more recent retrospective
study conducted by Easter et al. that maternal morbidity
and bleeding risks were higher in VD group than in CS
group.[25] In the same study, maternal mortality, postpar-
tum bleeding, infection, major procedure, infection or
relaparotomy, need for dilatation and evacuation, venous
thromboembolism, ileus, and ICU needs were included
in maternal morbidity. A total of 788 twin pregnancies
between 2005 and 2018 were included in a recent study
that was conducted by Zafman et al., and no differences
were reported between delivery types and maternal mor-
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tality and morbidity.[9] There were rare serious maternal
complications in the same study such as thrombosis, hys-
terectomy, bowel or bladder injury, and admission to
ICU, and there were no differences between the
groups.[9] Also, there were no significant differences
between 3rd and 4th-degree laceration, endometritis,
wound complications, and blood transfusion rates.[9] In
our study, the complications such as thrombosis,
endometritis, hysterectomy, bowel or bladder injury, and
blood transfusions were rare in the groups, and we found
no differences between the groups in this respect. Except
that postpartum hemorrhage was increased in the CS
group in the study of Easter et al., our results were con-
sistent with the results of the studies of Zafman et al. and
Eastern et al. Although the rates of wound infection and
endometritis were similar between the groups, longer
hospitalization also increased the risk of hospital-trans-
mitted infection.[26] Here, it is worth stating that this
increases the cost of hospitalization, causing burdens on
the healthcare system.

There were some limitations in this study. Firstly,
our study was planned retrospectively; and therefore,
some data were difficult to access. However, despite the
retrospective design, we believe that the validity of the
data and the identified factors are accurate because all
clinical and hospital medical records were available for
review. Also, the presence of women who had previous
VD in VD group might have affected the success in VD
group. However, the fact that those who gave birth <32
weeks, at 32–37 weeks, and >37 weeks were analyzed
separately ensured that the neonatal results were reliable.
However, we excluded the complications related to
monochorionicity in monochorionic twins, those with
unknown chorionicity and monoamniotic twins, and
tried to avoid other conflicting results in order not to
cast doubt on these results. Also, we followed up the
delivery processes of all pregnant women included in our
study in the same clinic. There were few differences in
pregnancy and delivery management, and all of the spe-
cialist physicians had experience in the delivery of twin
pregnancies. In addition, the high number of patients,
our clinic being a large tertiary center, the large variety
of patients, and the fact that our study provided new and
important data on maternal morbidity are the strengths
of our study, especially when it is considered that the
available data on maternal outcomes are limited. We
believe that our study will contribute to the literature in

terms of clinical practice, determining risk factors, and
implementing protocols for maternal and perinatal care. 

Conclusion
In conclusion, we found in our study that, in twin preg-
nancies, maternal complications were not affected by
delivery type. The first fetus was in cephalic presentation
in most of the twins in the VD group. Although the
NICU admission was higher in the CS groups at all
weeks, Apgar scores were higher in the CS group under
32 weeks. The Apgar scores of the second fetus over 37
weeks were better in the VD group. Our results can help
obstetricians inform the women who have twin pregnan-
cies and make management decisions for childbirth.
However, it must be kept in mind that twin pregnancies
also have high risks. However, vaginal delivery can be
considered as a safe and reasonable option in appropri-
ately selected cases and in the presence of experienced
obstetricians by being careful about maternal and neona-
tal complications which might occur. 
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