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ABSTRACT

Objective The appropriate delivery mode for twins is dis-

cussed controversially in the literature. The aim of this study

was to investigate delivery modes and short-term neonatal

outcomes of twin pregnancies delivered in University Hospital

Leipzig.

Material and Methods A total of 274 twin pregnancies

(32.0 to 39.4 weeks of gestation) delivered between 2015

and 2017 were analyzed retrospectively with regard to the

planned and final delivery mode as well as neonatal out-

comes. The inclusion and exclusion criteria for vaginal delivery

were comparable to those of the Twin Birth Study.

Results The spontaneous birth rate for births planned as vagi-

nal deliveries was 78.5%; the rate of secondary cesarean sec-

tion was 19.4%. The final total cesarean rate was 58.8%, and

the rate of vaginal deliveries was 41.2%. Vertex or non-vertex

position of the second twin had no significant effect on neo-

natal outcome or mean delivery interval between the birth of

the first and second twin. Chorionicity, neonatal weight and

gender had no significant impact on delivery mode. However,

successful vaginal delivery was associated with higher gesta-

tional age and both fetuses in vertex position. The combined

neonatal outcome for both twins was significantly worse if

they were delivered by cesarean section compared to sponta-

neous birth. In addition, the leading twin in monochorionic/

diamniotic (MC/DA) pregnancies was intubated more fre-

quently after cesarean delivery and had significantly lower Ap-

gar scores.

Conclusion Vaginal delivery in twin pregnancies is a practica-

ble and safe option in specific defined conditions and when the

appropriate infrastructure and clinical experience is available.

ZUSAMMENFASSUNG

Zielsetzung Der richtige Entbindungsmodus bei Zwillings-

schwangerschaften wird in der Literatur kontrovers diskutiert.

Ziel dieser Studie war es, die Entbindungsmodi und das kurz-

fristige neonatale Outcome von Zwillingsschwangerschaften,
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die im Universitätskrankenhaus Leipzig zwischen 2015 und

2017 entbunden wurden, zu untersuchen.

Material und Methoden Die Daten von 274 Zwillings-

schwangerschaften (32,0 bis 39,4 Schwangerschaftswochen)

wurden retrospektiv analysiert im Hinblick auf den geplanten

und den tatsächlich durchgeführten Entbindungsmodus so-

wie das neonatale Outcome. Die Einschluss- und Ausschluss-

kriterien für eine vaginale Entbindung waren mit denen der

Twin Birth Study vergleichbar.

Ergebnisse Die Rate der Spontangeburten bei den geplanten

vaginalen Entbindungen war 78,5%; die Rate der sekundären

Kaiserschnittsentbindungen betrug 19,4%. Die endgültige

Kaiserschnittsrate für das gesamte Kollektiv betrug 58,8%,

und die Rate der vaginalen Entbindungen 41,2%. Ob der

2. Zwilling sich in der Hinterhauptslage befand oder nicht,

hatte keine signifikanten Auswirkungen auf das neonatale

Outcome oder den durchschnttlichen Zeitabstand zwischen

der Geburt des 1. und 2. Zwillings. Chorionizität, Geburts-

gewicht und Geschlecht hatten keine signifikanten Auswir-

kungen auf den Entbindungsmodus. Aber eine erfolgreiche

vaginale Entbindung war mit einem höheren Schwanger-

schaftsalter sowie einer Hinterhauptslage beider Feten assozi-

iert. Das kombinierte neonatale Outcome für beide Zwillinge

war deutlich schlechter, wenn beide per Kaiserschnitt entbun-

den wurden, verglichen mit einer Spontangeburt. Dazu kam

noch, dass der führende Zwilling bei monochorionischen/

diamniotischen (MC/DA) Schwangerschaften nach einer Kai-

serschnittentbindung häufiger intubiert werden musste und

deutlich niedrigere Apgar-Werte hatte.

Schlussfolgerung Unter spezifischen vordefinierten Bedin-

gungen und bei Vorhandensein der erforderlichen Infrastruk-

tur und medizinischen Erfahrung stellt die vaginale Entbin-

dung eine praktikable und sichere Option bei Zwillings-

schwangerschaften dar.

GebFra Science |Original Article
Abbreviations
BMI body mass index
CI confidence interval
DA diamniotic
DC dichorionic
GW weeks of gestation
ICU intensive care unit
JUMODA JUmeaux MODe dʼAccouchement study
MA monoamniotic
MC monochorionic
OR odds ratio
TBS Twin Birth Study
Introduction
In the last three decades, the incidence of multiple pregnancies
has risen to 3.7% in Germany [1]. This rise is attributed to an in-
creasing use of reproductive medicine and increasing maternal
age [2]. Twin pregnancies are associated with a number of risks,
including pre-eclampsia, preterm birth and growth retardation.
The optimal delivery mode with regard to both neonatal and ma-
ternal outcomes is still discussed controversially in the literature.
Some large-scale studies support planned cesarean delivery to re-
duce neonatal morbidity and mortality [3, 4]. The cesarean rates
for twin gestations are reported to be as high as 75% worldwide
[5]. In parallel to international developments [6], the cesarean de-
livery rates of twin pregnancies have increased dramatically in
Germany, rising by more than 20% over the last thirty years. The
lowest increase was reported for university hospitals with perina-
tal centers [7]. According to the Institute for Quality Assurance
and Transparency in Health Care, the rate reported for Germany
in 2016 was 74.9% [8].

The reasons for these high cesarean section rates include insuf-
ficient obstetrical expertise, the belief that delivery by cesarean
section may prevent avoidable complications, medico-legal issues
and a lack of medical resources and skills. Breech position of the
1034 Dathan-Stumpf A et
second twin also appears to be one of the reasons given for
planned cesarean section [9]. However, it has been observed that
delivery of the second fetus presenting in breech position is not
correlated with increased neonatal or maternal morbidity [10]. In-
stead, there are international randomized studies showing ad-
verse neonatal and maternal outcomes following primary cesar-
ean section [5,11,12]. Therefore, the aim of this retrospective
study was to analyze delivery modes and neonatal outcomes of
twin pregnancies delivered at University Hospital Leipzig.
Materials and Methods

Study population

A total of 274 twin pregnancies between 32.0 and 39.4 weeks of
gestation (GW) born at University Hospital Leipzig between 2015
and 2017 were included. The data were analyzed retrospectively.
The mean gestational age was 36.6 GW. Mean maternal age was
31.7 years, which is approximately two years older than the mean
maternal age in the Federal Republic of Germany [13]. A total of
57.7% of mothers were primiparae. Monochorionic-monoamni-
otic twin pregnancies were excluded from vaginal delivery and
were planned primarily as cesarean sections. Neonatal outcomes
were documented in addition to the planned and performed de-
livery modes. The combined neonatal outcome took the 5-minute
Apgar score, neonatal mortality up to seven days post partum, the
intubation rate and transfer to the ICU (≥ 36 weeks of gestation)
into account.

Our criteria for vaginal delivery were comparable to those used
in the Twin Birth Study (TBS): MC/DA or DC/DA with the leading
fetus in the vertex position, estimated weight of both children be-
tween 1500–4000 g and gestational age ≥ 32.0 GW. The exclu-
sion criteria were monoamniotic twins, severe intrauterine
growth restriction, lethal fetal anomalies or contraindications to
vaginal delivery (e.g., growth discordance > 20%, vertical uterine
incision in a previous cesarean section) [11].
al. Delivery of Twin… Geburtsh Frauenheilk 2020; 80: 1033–1040 | © 2020. The author(s).



Cesarean section

(n = 130/100 %)

Planned cesarean section

(n = 130/47.4%)

Secondary cesarean section

(n = 28/19.4%)

Total rate of cesarean sections

58.8%(n = 161/ )

Total rate of successful vaginal

deliveries 41.2%(n = 113/ )

Included twin pregnancies (n = 274)

Total number of twin gestations (n = 331)

Emergency cesarean section

(n = 3/2.1%)

Planned vaginal delivery

(n = 144/52.6%)

Exclusion criteria:

Differentiated by:

Gestational age < 32.0 weeks of gestation (n = 51)

Contraindications for vaginal delivery

Intrauterine fetal death (n = 6)

64.3% vertex/

vertex presentation

35.7% vertex/

breech presentation

67.3% vertex/

vertex presentation

32.7% vertex/

breech presentation

Mother’s preference for mode of delivery

Successful vaginal delivery

(n = 113/78.5%)

▶ Fig. 1 Presentation of the study collective with distribution of planned and performed delivery modes for twin gestations at University Hospital
Leipzig from 2015 to 2017. The vaginal birth rate for births planned as spontaneous deliveries was 78.5% and the overall rate of vaginal deliveries
was 41.2%.
Obstetric management of vaginal twin delivery
in University Hospital Leipzig

Vaginal twin delivery should be managed by a team consisting of a
senior physician/experienced obstetrician with perinatal sub-spe-
cialization, an additional obstetrician, two midwives and a neona-
tologist. A cesarean section team must be on standby. After deliv-
ery of the first fetus, the patientʼs abdomen is externally stabilized
to keep the second fetus in a longitudinal position and prevent it
from shifting to a transverse position, irrespective of whether it is
in a vertex or non-vertex position. If the second fetus is in a trans-
verse position, this can be corrected by targeted external manip-
ulation into a longitudinal position. If the second fetus shows rup-
ture of membranes and is in a transverse position, a combination
of internal and external version with extraction from the breech
position is performed. Delivery of the second fetus is not forced
as long as no CTG abnormalities or other obstetrical complications
(increased bleeding, circulatory dysregulation of the mother) are
observed.

Statistical analysis

Statistical evaluation was carried out using the IBM Statistical
Package for the Social Sciences (IBM SPSS V. 24). Standard statis-
tical methods were used. The significance level was 5% (α = 0.05)
Dathan-Stumpf A et al. Delivery of Twin… Geburtsh Frauenheilk 2020; 80: 1033–1040 | © 2020
for all tests. Normally distributed mean values were compared us-
ing t-test. Non-normally distributed metric values and ordinal
data were evaluated using Mann-Whitney U-test. We used Pear-
sonʼs Chi-square test and Fisherʼs exact test to investigate the re-
lationship between two variables. Logistic regression analysis was
used for binary data comparisons.

Ethics approval and patient consent

Written informed consent for the scientific use of the anonymized
data was obtained as a standard institutional procedure for each
patient. All procedures were in accordance with the ethical stan-
dards of the responsible (institutional and national) committee
on human experimentation and conformed to the Helsinki Decla-
ration of 1975 (in its most recently amended version). The study
was registered to the Institutional Ethical Committee of the Uni-
versity of Leipzig (IRB00001750; registration number: 334/19-ek).
Results

Population characteristics

Of the 274 twin gestations, 144 (52.6%) were planned as sponta-
neous deliveries and 130 (47.4%) were planned as primary cesar-
1035. The author(s).



▶ Table 1 Distribution of planned delivery modes during the study period.

Criteria Planned vaginal delivery
(n = 144) (%)

Planned cesarean section
(n = 130) (%)

p-value

Presentation of the fetuses

▪ Vertex/vertex presentation   95 (66)   44 (33.8) < 0.001

▪ Vertex/breech presentation   49 (34)   32 (24.6)  0.088

▪ Breech presentation of 1st fetus    0   54 (41.5) < 0.001

Chorionicity

▪ DC/DA  117 (81.3)   98 (75.4)  0.238

▪ MC/DA   27 (18.8)   26 (20.0)  0.794

▪ MC/MA    0    6 (4.6)  0.011

Maternal age (years)   31.4 ± 4.6   32 ± 5.3  0.277

Parity ≥ 1   69 (47.9)   47 (36.2)  0.049

Body mass index (kg/m2)   24.2 ± 4.9   24.2 ± 5.5  0.973

Gestational age (weeks)   36.9 ± 1.5   36.2 ± 1.8  0.001

▪ 32.0 to 33.6 GW    7 (4.9)   16 (12.3)  0.026

▪ 34.0 to 36.6 GW   47 (32.6)   49 (37.7)  0.381

▪ 37.0 to 38.6 GW   88 (61.1)   65 (50.0)  0.064

▪ ≥ 39.0 GW    2 (1.4)    0  0.499

Estimated weight (g)

▪ 1st fetus 2614.3 ± 389.8 2455.9 ± 447.2  0.002

▪ 2nd fetus 2545.2 ± 369.3 2392.8 ± 477.6  0.004

Women who were scheduled for primary cesarean section were significantly often primiparae and the gestational age of the fetuses was lower.
Significant findings (p < 0.05) are highlighted in bold.

GebFra Science |Original Article
ean sections. The vaginal birth rate of the births intended to be
spontaneous deliveries was 78.5% (n = 113). The risk of secondary
cesarean section was 19.4% (n = 28), and the rate of cesarean sec-
tion for the second twin was 2.1% (n = 3). Thus, the total rate of
cesarean sections was 58.8% (n = 158), and the overall rate of
vaginal deliveries was 41.2% (▶ Fig. 1). All twin gestations planned
for delivery by cesarean section were performed as such. The dis-
tribution of chorionicity and fetal position are shown in ▶ Table 1.
Vertex position of both fetuses was the main presentation in the
planned spontaneous delivery group, while in the group with
planned cesarean section, the leading fetus was more commonly
in breech position. The gender distribution of the fetuses was
comparable in both groups (p = 0.45). There were significant dif-
ferences between the two planned delivery modes (▶ Table 1). In
the group with the planned cesarean section, mean gestational
age and mean estimated weight were lower. Multiparous women
were planned more frequently for spontaneous delivery. BMI and
maternal age did not significantly affect the choice of delivery
mode (▶ Table 1).

More than 25% of twin gestations (26.3%) resulted from repro-
ductive medical interventions: 61.1% from intracytoplasmic
sperm injection, 37.5% from in vitro fertilization, and 1.4% from
intrauterine insemination. There was no significant correlation be-
tween the use of reproductive medical interventions and the
planned delivery mode.
1036 Dathan-Stumpf A et
Delivery mode

When secondary cesarean section was compared with successful
vaginal delivery, no significant differences were found in terms of
gestational age, chorionicity, birth weight or position of the sec-
ond twin (p = 0.77). The main causes for secondary cesarean sec-
tion were obstructed delivery at the expulsion stage (32.1%),
opening period (25%), pathological CTG (17.8%), unsuccessful in-
duction of labor (10.7%) and a change in the position of the lead-
ing fetus (10.7%). Maternal age, BMI or the use of reproductive
medical interventions did not have a significant effect on second-
ary cesarean section. However, mothers who had secondary
cesarean were significantly more often primiparae (89.3 vs.
43.4%, OR 11.09, 95% CI (CI = confidence interval): 3.19–40.21,
p < 0.001) (▶ Table 2).

Emergency section to deliver the second fetus was performed
in three cases (2.1%). The main reason for delivering the second
twin by cesarean section was CTG abnormalities. Statistical signif-
icance analysis was not carried out, due to the small number of
cases with combined delivery modes.

Operative vaginal delivery was performed in 12 cases, with vac-
uum extraction preferred to forceps delivery (91.7 vs. 8.3%). Op-
erative vaginal delivery was performed five times for the first twin,
four times for the second twin, and three times for both infants.
al. Delivery of Twin… Geburtsh Frauenheilk 2020; 80: 1033–1040 | © 2020. The author(s).



▶ Table 2 Distribution for delivery modes according to presentation of fetuses, chorionicity, gestational age and other characteristics with
respective p-values.

Criteria Vaginal delivery
(n = 113) (%)

Secondary cesarean
section (n = 28) (%)

Cesarean section
(n = 158) (%)

p*/p**-values

Presentation of the fetuses

▪ Vertex/vertex presentation   76 (67.3)   18 (64.3)   62 (39.2)  0.77/< 0.001

▪ Vertex/breech presentation   37 (32.7)   10 (35.7)   42 (26.6)  0.77/0.27

▪ Breech presentation of 1st fetus    0    0   54 (34.2) /< 0.001

Chorionicity

▪ DC/DA   91 (80.5)   24 (85.7)  122 (77.2)  0.53/0.51

▪ MC/DA   22 (19.5)    4 (14.3)   30 (19.0)  0.53/0.92

▪ MC/MA    0    0    6 (3.8) /0.04

Gestational age   36.9 ± 1.5   37.1 ± 1.5   36.4 ± 1.8  0.28/0.01

▪ 32.0 to 33.6 GW    6 (5.3)    1 (3.6)   17 (10.8)  0.99/0.11

▪ 34.0 to 36.6 GW   38 (33.6)    8 (28.6)   57 (36.1)  0.61/0.68

▪ 37.0 to 38.6 GW   67 (59.3)   19 (67.9)   84 (53.2)  0.41/0.32

▪ ≥ 39.0 GW    2 (1.8)    0    0  0.99/0.17

Maternal age (years)   31.4 ± 4.7   30.9 ± 4.1   31.8 ± 5.1  0.61/0.47

Parity ≥ 1   64 (56.6)    3 (10.7)   50 (31.6) < 0.001/< 0.001

Body mass index (kg/m²)   24.1 ± 4.7   24.8 ± 5.9   24.3 ± 5.5  0.61/0.82

Mean interval between delivery
of 1st/2nd twin (min)

   6.7 ± 4    1.5 ± 0.8 < 0.001

Birth weight (g)

▪ 1st twin 2588.1 ± 381.6 2708.2 ± 422.3 2500.6 ± 452.1  0.18/0.09

▪ 2nd twin 2502.9 ± 344.3 2669.8 ± 435.1 2441.9 ± 480.9  0.07/0.23

p*-value: p-value for vaginal delivery and secondary cesarean section

p**-value: p-value for vaginal delivery and cesarean section (total)

Significant findings (p < 0.05) are highlighted in bold. Presentation of the second fetus and chorionicity were not significant for the individual delivery
modes.
Position of the second fetus

In successful vaginal delivery, the second twin was in the vertex
position in 67.3% (n = 76) of cases and in breech presentation in
32.7% (n = 37). Presentation of the second twin had no significant
effect on the combined neonatal outcome (p = 0.54) or individual
variables. Moreover, the pH value was not found to be significantly
different (vertex pH value 7.25 ± 0.1 vs. non-vertex pH value
7.23 ± 0.08, p = 0.32). The mean interval between delivery of the
first and the second twin was not affected by the position of the
second twin (p = 0.12).

Comparison of vaginal delivery with cesarean section showed
that mothers who had a successful vaginal delivery were signifi-
cantly more likely to be multiparous, while women who had a ce-
sarean section were often primiparae (p < 0.001). No significant
differences between the two delivery modes were found with re-
gard to chorionicity, birth weight or gender (▶ Table 2). However,
successful vaginal delivery was associated with higher gestational
age. Additionally, the interval between the birth of the first and
second twin differed significantly (p < 0.001). Specifically, the
mean value of the interval was 6.7 ± 4 minutes for vaginal delivery
and 1.5 ± 0.8 minutes for cesarean section (▶ Table 2).
Dathan-Stumpf A et al. Delivery of Twin… Geburtsh Frauenheilk 2020; 80: 1033–1040 | © 2020
Short-term neonatal outcome

Surprisingly, the combined short-term neonatal outcome of both
fetuses in the cesarean section group was significantly worse than
that of neonates in the successful spontaneous delivery group
(p = 0.012), although no significant differences in individual fac-
tors were observed for combined neonatal outcomes. For exam-
ple, it was more common after cesarean section that the first twin
required intubation and treatment in the ICU (▶ Table 3). As ex-
pected, the pH values of both twins in the group with cesarean
sections were higher (p < 0.001).

Chorionicity

Chorionicity had no significant impact on rates of cesarean sec-
tions (DC/DA 57.3% vs. MC/DA 57.7%), combined neonatal out-
comes and delivery-related pH values of all fetuses. MC/DA twins
were more frequently transferred to the ICU after delivery, but
this difference was not significant. However, in MC/DA twins, the
leading fetus had to be intubated more frequently after cesarean
section, had lower Apgar scores and a worse combined neonatal
outcome (▶ Table 4).
1037. The author(s).



▶ Table 3 Short-term neonatal outcomes for the different delivery modes.

Neonatal outcome Vaginal delivery (n = 113) (%) Cesarean section (n = 158) (%) p-value

Apgar score (at 5 minutes) < 7

▪ 1st twin  2 (1.8)  6 (3.8)  0.48

▪ 2nd twin  4 (3.5)  9 (5.7)  0.41

Intubation required

▪ 1st twin  2 (1.8) 10 (6.3)  0.07

▪ 2nd twin  5 (4.4) 10 (6.3)  0.50

Transfer to ICU (≥ 36.0 weeks of gestation)

▪ 1st twin  6 (5.3) 15 (9.5)  0.20

▪ 2nd twin 12 (10.6) 18 (11.4)  0.84

Combined neonatal outcome

▪ 1st twin  8 (7.1) 24 (15.2)  0.04

▪ 2nd twin 14 (12.4) 29 (18.4)  0.19

▪ both 22 56  0.01

pH-value < 7.2

▪ 1st twin 14 (12.4)  0 < 0.001

▪ 2nd twin 33 (29.2)  6 (3.8) < 0.001

The combined neonatal outcome took the 5-minute Apgar score, neonatalmortality up to seven days post partum, intubation rates and transfers to the ICU
into account. Significant findings (p < 0.05) are highlighted in bold. Newborns delivered by cesarean section had significantly better pH values but also sig-
nificantly worse combined neonatal outcomes.

▶ Table 4 Neonatal outcomes for the delivery modes ‘vaginal birth’ (n = 113) and ‘cesarean section’ (n = 152), and distribution of chorionicity
(with the exception of MC/MA gestations [n = 6]).

Neonatal outcome Vaginal delivery (n = 113) Cesarean section (n = 152)

MC/DA
(n = 22) (%)

DC/DA
(n = 91) (%)

p-value MC/DA
(n = 30) (%)

DC/DA
(n = 122) (%)

p-value

Apgar score (at 5 minutes) < 7

▪ 1st twin 1 (4.5)  1 (1.1) 0.35  4 (13.3)  2 (1.6) 0.01

▪ 2nd twin 1 (4.5)  3 (3.3) 1.0  2 (6.7)  6 (4.9) 1.0

Intubation required

▪ 1st twin 1 (4.5)  1 (1.1) 0.35  5 (16.7)  3 (2.5) 0.008

▪ 2nd twin 1 (4.5)  4 (4.4) 1.0  3 (10.0)  6 (4.9) 0.38

Transfer to ICU
(≥ 36.0 weeks of gestation)

▪ 1st twin 2 (9.1)  4 (4.4) 0.60  4 (13.3) 11 (9.0) 0.50

▪ 2nd twin 4 (18.2)  8 (8.8) 0.25  4 (13.3) 14 (11.5) 1.0

Combined neonatal outcome

▪ 1st twin 3 (13.6)  5 (5.5) 0.35  8 (26.7) 14 (11.5) 0.04

▪ 2nd twin 4 (18.2) 10 (11.0) 0.47  6 (20.0) 21 (17.2) 0.72

▪ both 7 (15.9) 15 (8.2) 0.15 14 (23.3) 35 (14.3) 0.09

pH value < 7.2

▪ 1st twin 1 (4.5) 13 (14.3) 0.30  0  0 1.0

▪ 2nd twin 7 (31.8) 26 (28.6) 0.76  0  6 (5.0) 0.35

The combined neonatal outcome took the 5-minute Apgar score, neonatal mortality up to 7 days post partum, intubation rates and transfers to the ICU into
account. Significant findings (p < 0.05) are highlighted in bold. The neonatal outcome of leading MC/DA fetuses delivered by cesarean section was poor in
many respects.

1038 Dathan-Stumpf A et al. Delivery of Twin… Geburtsh Frauenheilk 2020; 80: 1033–1040 | © 2020. The author(s).
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Discussion
The appropriate delivery mode for twins is still an internationally
discussed and investigated topic. There are only a few German
studies on twin births. This is an issue that needs to be discussed
more widely across the obstetric community, as cesarean rates for
twins are still very high. High cesarean section rates when deliver-
ing twins are not supported by the data or the literature. Howev-
er, hospitals with limited medical resources and skills often choose
cesarean section as the primary mode of delivery to avoid poten-
tial complications. Cesarean sections are associated with a num-
ber of complications, including increased blood loss, increased
risk of placental disorders [14], subsequent uterine rupture [15]
and neonatal adaptation disorders [16]. At University Hospital
Leipzig, spontaneous delivery is preferred in the absence of con-
traindications. Our aim is to decrease the rate of cesarean sections
and to critically question the indications for cesarean section.
From 2015 to 2017, the mean rate of delivery by cesarean section
at University Hospital Leipzig, a first-level perinatal care center,
was 25.0%. The average rate for deliveries by cesarean section in
the Federal Republic of Germany was significantly higher at 30.7%
[17]. The distributions were similar for twin pregnancies. The in-
clusion and exclusion criteria for vaginal delivery in our study were
based on those of the TBS. In our study, the successful spontane-
ous delivery rate for twin births planned for vaginal delivery was
78.5%. Thus, our success rates were significantly higher than
those reported in the TBS (56.2%) [11]. Both studies had compa-
rable ratios for the two planned modes of delivery. The rate of
vaginal deliveries in the prospective French cohort study JUMODA
was 80.3%, of which 75% were planned as spontaneous deliveries
[5]. The results for secondary cesarean section and for cesarean
delivery of the second fetus in our study were comparable to
those of the other two studies. In contrast to the TBS and JUMODA
studies, all twin gestations planned for cesarean delivery in our
study were delivered by cesarean section.

The results of our study show that vaginal delivery of twin ges-
tations aged ≥ 32.0 GW with the leading fetus in the vertex posi-
tion does not result in increased neonatal morbidity or mortality,
irrespective of the presentation of the second twin [18]. Other
studies have already reported that the position of the second fe-
tus does not significantly affect the final delivery mode or the
neonatal outcome [19–21]. However, our study showed a signifi-
cant adverse short-termneonatal outcome after cesarean delivery.
This trendwasmediated bymonochorionicity: compared to dicho-
rionic gestations, the leading MC/DA fetuses had significantly low-
er Apgar scores and higher intubation rates. Overall, 47% of twins
delivered by cesarean section were born at < 37.0 GW, compared
to 39% aged < 37.0 GW who were born spontaneously. This 8%
difference for premature twins may explain the better short-term
combined outcomes after vaginal delivery, although no signifi-
cant differences were observed with respect to individual factors.
Nevertheless, adverse neonatal outcomes after primary cesarean
section have also been reported in other studies [5, 22], often due
to respiratory distress [23]. The study of mature twins by Ylilehto
et al. (who reported a vaginal birth rate of 80.8%) showed signifi-
cantly lower 5-minute Apgar scores and an umbilical artery
pH < 7.05 after vaginal delivery, irrespective of chorionicity.
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Nevertheless, the authors reported that serious neonatal morbid-
ity was rare and did not differ from that after planned cesarean
section [24].

One possible limitation of our study is that data were analyzed
retrospectively, while JUMODA and the Twin Birth Study were de-
signed prospectively. In addition, significantly fewer pregnancies
were included, as data were only collected from a single center.
Despite the significantly lower numbers of cases, our results were
similar to those shown in the international, randomized TBS and
JUMODA study. With a total cesarean delivery rate of 58.8%, the
cesarean section rate in our study was significantly lower than
the national average of 75% for multiple gestations [8].

In most studies of vaginal deliveries of twins, a gestational age
≥ 32.0 weeks is assumed, with the intention of preventing intra-
ventricular hemorrhages [25]. However, studies have found that
the mode of delivery (vaginal vs. cesarean section) did not result
in any significant difference in neonatal outcomes for extremely
preterm twins delivered from the 24th week of gestation [26].
Based on the results of Barrett et al., vaginal delivery of twins will
only be planned from 32.0 weeks of gestation, as is done in Uni-
versity Hospital Leipzig [11]. A large-scale randomized study
should be considered to study the safety of vaginal delivery before
the 32nd week of gestation as an equivalent alternative to primary
cesarean section. This could further reduce the rate of cesarean
sections and the associated complications.

The results presented here highlight the maternal and neona-
tal benefits of spontaneous birth. As other randomized multicen-
ter studies have shown, planned vaginal delivery of twins is not
associated with more negative primary outcomes in terms of fetal
morbidity, neonatal death or adverse maternal effects [27,28].
According to another study, there was no significant difference
with regard to the secondary neonatal outcome of death or neu-
rodevelopmental delay 2 years later for twins born by uncompli-
cated vaginal delivery [29]. The vaginal route should be offered
in the absence of clear medical contraindications [28], and obste-
tricians in perinatal centers should be trained to manage such sit-
uations. Increasing numbers of vaginal twin deliveries will expand
the experience and increase the confidence of medical staff. Clin-
ical expertise, careful delivery planning and provider selection are
crucial to successful vaginal delivery [10].
Conclusion
From the 32nd week of gestation, the vaginal delivery of twins
with the leading twin in the vertex position is a viable alternative
with no adverse neonatal outcomes. The position of the second
fetus is irrelevant with respect to the outcome. However, the clin-
ical experience of the obstetrician and the availability of appropri-
ate resources are crucial. Therefore, delivery of twin gestations
should be reserved for centers of maximum care which have the
appropriate expertise and infrastructure.
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