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ABSTRACT

ARTICLE HISTORY

Background: Twin pregnancy is associated with higher risks of adverse perinatal outcomes for
both the mother and the babies. Among the many challenges in the follow-up of twin pregnancies,
the mode of delivery is the last but not the least decision to be made, with the main influencing
factors being amnionicity and fetal presentation. The aim of the study was to compare perinatal
outcomes in two European centers using different protocols for twin birth in case of non-cephalic
second twin; the Italian patients being delivered mainly by cesarean section with those in Belgium
being routinely offered the choice of vaginal delivery (VD).

Methods: This was a dual center international retrospective observational study. The population
included 843 women with a twin pregnancy > 32weeks (dichorionic or monochorionic diamniotic
pregnancies) and a known pregnancy outcome. The population was stratified according to
chorionicity. Demographic and pregnancy data were reported per pregnancy, whereas neonatal
outcomes were reported per fetus. We used multiple logistic regression models to adjust for
possible confounding variables and to compute the adjusted odds ratio (adjOR) for each maternal
or neonatal outcome.

Results: The observed rate of cesarean delivery was significantly higher in the Italian cohort: 85%
for dichorionic pregnancies and 94.4% for the monochorionic vs 45.2% and 54.4% respectively in
the Belgian center (p-value < 0.001). We found that Belgian cohort showed significantly higher
rates of NICU admission, respiratory distress at birth and Apgar score of < 7 after 5min. Despite
these differences, the composite severe adverse outcome was similar between the two groups.
Conclusion: In this study, neither the presentation of the second twin nor the chorionicity
affected maternal and severe neonatal outcomes, regardless of the mode of delivery in two
tertiary care centers, but VD was associated to a poorer short-term neonatal outcome.
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Introduction

The incidence of twin pregnancy is rising progressively
with the main factors cited as delayed childbirth,
advanced maternal age at conception and the wide-
spread use of assisted reproduction techniques [1]. The
twin birth rate has also increased by just under 70%
between 1980 and 2006 [1]. Twin pregnancy is known
to be associated with higher risks for mother and
babies; for maternal mortality, a 2.5-fold increase has

been reported compared to singleton pregnancies,
with a preterm birth rate of 50%, which accounts for
approximately 65% of neonatal deaths among multiple
births [2-6]. The risk of perinatal mortality and mor-
bidity is even higher in monochorionic (MC) pregnan-
cies due to the near ubiquitous presence of placental
anastomoses, responsible for twin-to-twin syndrome
(TTTS) and twin anaemia-polycythaemia sequence

(TAPS); and unequal placental sharing which is

CONTACT Elisa Bevilacqua @ elisa.bevilacqua@policlinicogemelli.it e Department of Women’s and Child Health Sciences and Public Health, IRCCS A,
Gemelli University Polyclinic Foundation, Largo Agostino Gemelli 8, 00168 Rome, Italy

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the

Accepted Manuscript in a repository by the author(s) or with their consent.


http://orcid.org/0000-0002-9791-9552
mailto:elisa.bevilacqua@policlinicogemelli.it
https://doi.org/10.1080/14767058.2024.2350676
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/14767058.2024.2350676&domain=pdf&date_stamp=2024-5-9
http://www.tandfonline.com

2 E. BEVILACQUA ET AL.

responsible for selective fetal growth restriction (sFGR)
and carries an even worse prognosis [7-11].

Among the many challenges of managing twin
pregnancy, the mode of delivery is one of the last but
most important decisions to be made prior to birth,
with the main influencing factors being amnionicity
and fetal presentation. Whereas there is near consen-
sus on performing cesarean delivery (CD) for all mono-
amniotic or non-cephalic-presenting twins, the
standard of care for the group of non-cephalic second
twins, accounting for over one-third of the cases, is
still a matter of debate [12]. The reported rates of CD
for the second twin range from 0.5% to more than
10% [13-18] and for both twins from 19.6% to 43.8%
[19,20]. These large ranges probably reflect wide varia-
tions in practice related to heterogeneous indications
for CD and suggest that there is a rate of additional
surgical procedures in cases where vaginal delivery
(VD) could have been attempted [10].

In 2013 the Twin Birth Study (TBS) showed that
mode of birth did not influence the risk of perinatal
mortality and morbidity, regardless of chorionicity
[19,21]. These findings were confirmed in the French
JUMODA study (JUmeaux MODe d’Accouchement),
which demonstrated that planned CD, between 32 and
37 weeks of gestation was associated with poorer neo-
natal outcomes when compared to planned vaginal
birth [20]. The same group in 2021, went on to demon-
strate that uncomplicated monochorionic twin preg-
nancy is not associated with a higher rate of composite
intra-partum mortality, neonatal morbidity and mortal-
ity when VD is planned from 32weeks of gestation
[22-24]. Updated recommendations from the American
Congress of Obstetricians and Gynecologists (ACOG)
[25], and the National Institute for Health and Care
Excellence (NICE) [26] guidelines have both incorpo-
rated these data and now support VD for all patients
with uncomplicated diamniotic twin pregnancies from
32weeks, where the presenting fetus is in the vertex
position. However, despite numerous guidelines in
favor of vaginal birth, the CD rate for twin pregnancies
remains relatively high, with the OECD (Organization
for European Co-operation and Development) already
concerned about the impact of that ever increasing
CD rates on the health and well-being of mothers and
babies [27-35]. The World Health Organization (WHO)
has also stated that a CD rate higher than 10-15%
should be never justified [36]. In order to achieve this
goal, new indications about the systemic use of CD for
twin pregnancies, patients with prior history of cesar-
ean section and those with breech presentations at
term are requested [37-40]. For sure, the implementa-
tion of obstetrics training and simulation programs,

the use of clinical protocols with the latest evidence
could lead to the reduction of unnecessary CD [41].

The aim of this study was first to compare perinatal
outcomes in twin pregnancies within two European
centers, each using different protocols regarding mode
of birth; and second, to provide further evidence
regarding unnecessary Robson Class 8 cesarean sec-
tions (all women with twin pregnancies, including
those with uterine scars).

Methods and materials

This was a bicentric international retrospective obser-
vational study conducted in two university hospitals in
Belgium and Italy. The population included all women
with a twin gestation = 32 weeks (dichorionic or mono-
chorionic diamniotic) and a known pregnancy out-
come between January 1%t 2015, and May 315t 2021.

Exclusion criteria included: pregnancies with unknown
outcomes, non-live births (terminations of pregnancy
and intrauterine deaths), patients with contraindications
for VD (first twin with lies other than longitudinal), more
than one previous CD, previous myomectomy, placenta
previa, TTTS, major fetal malformations, maternal contra-
indications), monochorionic monoamniotic pregnancies
and higher order pregnancies.

Neonatal and maternal outcomes resulting from 2
different care-pathways were compared: the first group
of patients delivered at Fondazione Policlinico
Universitario Agostino Gemelli, IRCCS, Rome, Italy,
where all twin pregnancies with a non-cephalic second
twin were subjected to elective CD and VD was pro-
posed just in case of both twins in cephalic presenta-
tion if patients were strongly motivated; the second
group delivered at Brugmann University Hospital,
Brussels, Belgium, which routinely offered VD in case
of non-cephalic second twin, where there is an inner
protocol for breech delivery and an entrained team.
Both centers agreed in setting the date of delivery,
independently from the modality, starting from
36+0weeks for the MC and from 37+0 for the BC
pregnancies. Always according to inner protocols, ste-
roids were administrated respectively until 34+0 and
37 +0weeks of GA, respectively in case of VD or CD.

The study was approved by both Hospital ethical
boards (identification numbers: IST DIPUSVSP-03-
11-2178 and CE2021/124). Data collected included
maternal characteristics such as age, race (white, black,
others), pre-pregnancy body mass index (BMI), parity,
previous vaginal and cesarean deliveries, smoking sta-
tus, comorbidities (chronic hypertension, diabetes mel-
litus, preexisting pulmonary, renal and hepatic
problems, cardiac disease, endocrine disorders e.g.



hypo or hyperthyroidism, psychiatric disorders, haema-
tological disorders, diagnosed thrombophilia, autoim-
mune diseases, cancer, HIV) as well as obstetrics
characteristics and maternal complications such as,
gestational diabetes mellitus (GDM), gestational hyper-
tension (GHTN), preeclampsia, eclampsia, HELLP
(Haemolysis, Elevated Liver enzymes and Low Platelets)
Syndrome and intrauterine growth restriction (IUGR).

For the obstetrical outcomes we considered: gesta-
tion age (GA) at delivery, twins' presentation at birth
and mode of delivery (VD or CD). In case of VD, use of
vacuum or forceps or active management with internal
podalic version for the second twin were recorded.
Inter-twin delivery delay expressed in minutes, fetal
distress (bradycardia, recurrent late or variable deceler-
ations) of 1 or both twins, intra-partum CD, postpar-
tum hemorrhage (PPH) > 1000mL, need for blood
transfusion, maternal admission to intensive care unit
(ICU) or death were also considered. Composite
adverse obstetrical outcome (CAOO) was defined as
the presence of at least one of the following out-
comes: PPH, blood transfusion, ICU admission, death.

For the neonatal outcomes we analyzed: birth weight,
APGAR score at 5min < 7, neonatal respiratory distress
syndrome at birth (RDS), intraventricular hemorrhage
(IVH), birth trauma (subdural hematoma, intracerebral or
intraventricular hemorrhage, spinal-cord injury, basal
skull fracture, peripheral-nerve injury present at dis-
charge from hospital, or clinically significant genital
injury), seizures occurring at less than 24h of age or
requiring two or more drugs, hypotonia for a least 2h,
stupor, decreased response to pain, or coma, request to
perform an intubation and ventilation for at least 24h,
tube feeding for 4days or more, admission to neonatal
intensive care unit (NICU) and neonatal death. The crite-
ria for NICU admission were comparable in both centers
(GA at birth of < 32weeks of gestation, birth-weight of
< 15004gr, signs of respiratory distress, hemodynamic
instability, metabolic problems needing central venous
access placement and intensive care, perinatal asphyxia
defined according to the ACOG and American Academy
of Paediatrics’ criteria, and need for exchange transfu-
sion) [42]. Composite severe adverse neonatal outcome
was defined as the presence of at least one of the fol-
lowing outcome: neonatal death, birth trauma, seizure,
interventricular hemorrhage, hypotonia, coma, intuba-
tion, tube feeding.

The comparison of maternal and neonatal outcomes
in both groups were first stratified according to the
chorionicity and then adjusted for all the statistically
significant features.

The primary outcome was the impact of planned
mode of delivery — regardless of 2" twin presentation
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- on composite adverse obstetric outcomes and severe
adverse neonatal outcomes. The secondary outcomes
included each individual variable of the composite
outcomes.

Statistical analysis

Data were analyzed with R software and SPSS 26 sta-
tistical software (IBM SPSS Statistics). Continuous vari-
ables were expressed as median (interquartile range
[IQR]), whereas categorical variables were expressed as
number (frequency), unless otherwise indicated. We
used the Shapiro-Wilk test to test the normal distribu-
tion of continuous variables, and the Levene test to
examine the equality of variances. Furthermore, we
used either the t test or the Mann Whitney U test to
compare the means of both groups. For comparison of
the categorical variables, we used either the Fisher
exact test or the Pearson chi-squared test as indicated.

Demographic and pregnancy data were reported
per pregnancy, whereas neonatal outcomes were
reported per fetus. The package "mice” was used to
perform multiple imputations for missing values by
classification and regression trees. We used multiple
logistic regression models to adjust for possible con-
founding variables (maternal age, BMI, origin, nullipar-
ity, chronic hypertension, gestational diabetes mellitus,
and GA at delivery) and to compute the adjusted odds
ratio (adj OR) for each maternal or neonatal outcome.
A final analysis was conducted to compare the rate of
NICU admission in both centers according to the mode
of delivery for twins with a cephalic-cephalic presenta-
tion. Statistical significance was assumed when the
p-value was < 0.05. The manuscript was prepared
according to STROBE guidelines.

Results

Overall, we identified 964 patients with a twin gesta-
tion > 32weeks of which 843 patients met the inclu-
sion criteria and were eligible for analysis (Figure 1).
Among these patients, 569 were followed in the Italian
center with 274 from Belgium. Patients were stratified
according to the chorionicity: dichorionic-diamniotic
(DCDA) pregnancies (427 in Italy and 217 in Belgium)
and monochorionic-diamniotic (MCDA) pregnancies
(142 in Italy and 57 in Belgium). Baseline characteris-
tics of the study population and mode of delivery
were reported according to the chorionicity (Table 1).

The Italian population was older (mean age of
35years old vs. 31years old for DCDA and 34years old vs
31 for MCDA, p-value < 0.001) and with a higher propor-
tion of nulliparous patients (70% vs 31.8% for DCDA and
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Figure 1. Flowchart of the study population.

Table 1. Baseline characteristics of the study population and mode of delivery stratified according to the chorionicity.

DCDA MCDA
Belgium Italy Belgium Italy
Variable N=217 N=427 p-value N=57 N=142 p-value
Age, years 31.00 [26.00, 34.00] 35.00 [32.00, <0.001 31.00 [26.00, 35.00] 34.00 [30.00, <0.001
40.00] 37.75]
Origin <0.001 <0.001
Europe/North Africa/Middle 108 (49.8) 406 (95.1) <0.001 34 (59.6) 130 (91.5)
East
Sub-Saharan Africa 2 (19.4) 12 (2.8) 9 (15.8) 4 (2.8)
Other/Unknown 67 (30.9) 9 (2.1) 14 (24.6) 8 (5.6)
BMI, Kg/m? 25.00 [22.40, 29.29] 22.27 [20.29, 25.00 [22.00, 28.00] 22.53 [20.10, 0.003
25.60] 26 54]
Nulliparity 69 (31.8) 299 (70.0) <0.001 2 (38.6) 3 (58.5) 0.012
Previous CD 22 (10.1) 33 (7.7) 0.300 8 (14.0) 9 (13.4) 1.000
Smoking 18 (8.3) 58 (13.6) 0.053 6 (10.5) 29 (20.4) 0.105
Weight gain during 13.50 [9.00, 19.00] 13.00 [10.00, 0.648 13.00 [9.00, 17.00] 13.00 [10.00, 0.481
pregnancy, Kg 17.00] 17.00]
Pulmonary disease 2 (0.9) 4 (0.9) 1.000 1(1.8) 2 (1.4) 1.000
Renal or hepatic disease 4 (1.8) 3(0.7) 0.233 2 (3.5) 0 (0.0) 0.081
Chronic hypertension 8 (3.7) 6 (1.4) 0.084 0 (0.0 1(0.7) 1.000
DM /1l 1 (0.5) 5(1.2) 0.669 0 (0.0) 1(0.7) 1.000
GDM 52 (24.0) 72 (16.9) 0.035 10 (17.5) 24 (16.9) 1.000
GHTN/Preeclampsia spectrum 12 (5.5) 56 (13.1) 0.003 4 (7.0 13 (9.2) 0.783
DVT/PE during pregnancy 1 (0.5) 2 (0.5) 1.000 0 (0.0 0 (0.0) 1.000
Presentation of the leading 0.783 0.078
twin at delivery
Cephalic 156 (71.9) 301 (70.5) 44 (77.2) 125 (88.0)
Breech 61 (28.1) 126 (29.5) 13 (22.8) 17 (12.0)
Presentation of the second 0.104 0.102
twin at delivery
Cephalic 114 (52.5) 222 (52.0) 27 (47.4) 86 (60.6)
Breech 89 (41.0) 156 (36.5) 26 (45.6) 42 (29.6)
Transverse 14 (6.5) 49 (11.5) 4 (7.0 14 (9.9)
Gestational age at delivery, 37.00 [36.00, 37.57] 36.86 [35.14, 0.028 36.00 [34.57, 36.29] 35.79 [34.89, 0.944
WG 37.43] 36.14]
Delivery before 37 WG 105 (48.4) 223 (52.2) 0.361 1 (89.5) 124 (87.3) 0.812
Spontaneous delivery before 57 (26.3) 64 (15.0) 0.001 15 (26.3) 22 (15.5) 0.106
37 WG
Mode of delivery <0.001 <0.001
cD 98 (45.2) 363 (85.0) 31 (54.4) 134 (94.4)
NVD 117 (53.9) 56 (13.1) 26 (45.6) 7 (4.9)
NVD-CD 2 (0.9) 8 (1.9) 0 (0.0) 1(0.7)
CD after the onset of labor 20 (9.2) 144 (33.7) <0.001 3 (5.3) 32 (22.5) 0.003
Instrumental delivery 22 (10.1) 11 (2.6) <0.001 2 (3.5) 2(1.4) 0.324

Abbreviation: BMI, Body Mass Index; CD, cesarean delivery; Diabetes Mellitus type | and Il; GDM, Gestational Diabetes Mellitus; GHTN, Gestational
Hypertension; DVT, Deep Venous Thrombosis; PE, Pulmonary Embolism; WG, Weeks of gestation; CD, cesarean delivery; NVD, normal vaginal delivery.



58.5 vs 38.6% for MCDA, p-value < 0.001). The Belgian
population had a higher mean BMI (22.40-29.29, p-value
< 0.001) and more African patients (19.4% vs 2.8% for
DCDA and 15.8% vs 2.8% for MCDA, p-value < 0.001).
Despite these demographics, we found a higher rate of
preeclampsia in the Italian DCDA group (13.1% vs 5.5%).
The Belgian group had a higher incidence of GDM in
case of DC pregnancy (24.0% vs. 16.9%, p value 0.035).
Both groups had similar rates of cephalic and breech
presentations of the first twin, cephalic in the 71.9% and
77.2% of the DCDA pregnancies and 70% and 88% for
the MCDA pregnancies, respectively for the Italian and
the Belgian group. There were no differences in the rel-
ative proportions of cephalic and breech presentations
of the second twin between the two centers, for both
DCDA and MCDA pregnancies.

The rate of CD was significantly higher in the Italian
cohort, with a rate of 85% for DCDA pregnancies and
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94.4% for MCDA vs 45.2% for DCDA pregnancies and
54.4% for MCDA pregnancies registered in the Belgian
group (p-value < 0.001).

CD performed during labor (33.7% vs 9.2% for the
DCDA and 22.5% and 5.3% for the MCDA) and for the
extraction of the second twins (1.9 vs 0.9 for the
DCDA and 0.7 vs 0% for MCDA), were significantly
higher in the Italian population, (p-value < 0.001). VD
occurred in 53.9% of Belgian vs 13.1% of Italian
patients for DCDA pregnancies, while 45.6% of Belgium
MCDA patients delivered vaginally vs 4.9 in the Italian
cohort (p-value < 0.001). The Belgium cohort had a
higher rate of instrumental delivery 10.1% vs 2.6% for
DCDA and 3.5% vs 1.4% for MCDA (p-value 0.001),
consequently to the higher rate of VD in the
Belgian cohort.

Neonatal and maternal outcomes are summarized
in Table 2.

Table 2. Comparison of neonatal and maternal outcomes in both groups stratified according to the chorionicity.

DCDA MCDA
Belgium Italy Adjusted OR Belgium Italy Adjusted OR
QOutcome N=434 N=854 (95%Cl) N=114 N=284 (95%Cl)
Composite severe 7 (1.6) 0 (0.0) 0.170* 0 (0.0) 2 (0.8) 12.248**
adverse neonatal (0.008-1.435) (0.676-661.379)
outcomes
Neonatal death 1(0.2) 0 (0.0) 0.020* 0 (0.0) 0 (0.0) -
(0.004-6.581)
Birth trauma 1(0.2) 0 (0.0 0.022* 0 (0.0 0 (0.0) -
(0.004-7.307)
Seizure 1(0.2) 0 (0.0) 2.553% 0 (0.0) 0 (0.0) -
(0.012-413.325)
IVH 2 (0.5) 0 (0.0 1.600* 0 (0.0 2 (0.8) 12.306**
(0.047-34.327) (0.677-663.580)
Hypotonia 0 (0.0 0 (0.0) - 0 (0.0) 0 (0.0 -
Coma 0 (0.0) 0 (0.0) - 0 (0.0) 0 (0.0 -
Intubation 4 (0.9) 0 (0.0 0.344* 0 (0.0 0 (0.0 -
(0.012-4.612)
Tube feeding 0 (0.0 0 (0.0) - 0 (0.0) 0 (0.0 -
Other adverse
outcomes
NICU admission 84 (19.4) 85 (10.0) 0.141* 40 (35.1) 38 (13.5) 0.124**
(0.078-0.248) (0.051-0.281)
RD at birth 150 (34.6) 45 (5.5) 0.583* 65 (58.0) 12 (4.6) 0.024**
(0.034-0.097) (0.009-0.055)
Delivery before 37 210 (48.4) 446 (52.2) 1.283* 102 (89.5) 248 (87.3) 0.735**
WG (0.947-1.743) (0.317-1.609)
APGAR < 7 at 5min 27 (6.2) 5 (0.6) 0.062* 9 (7.9 2 (0.7) 0.121**

of life
BW, g (median [IQR])

2505.00 [2212.50,

2360.00 [2050.00,

(0.018-0.179)

p-value* = 0.023

2230.00 [1973.25,

2220.00 [1928.75,

(0.017-0.560)
p-value** = 0.860

2760.00] 2645.00] 2520.00] 2480.00]
DCDA MCDA
Belgium Italy Adjusted OR Belgium Italy Adjusted OR
Outcome N=217 N=427 (95%C1) N=57 N=142 (95%C)
PPH more than 53 (24.4) 78 (18.3) 0.479* 15 (26.3) 21 (14.8) 0.544*
1000 mL (0.284-0.808) (0.220-1.361)
Blood transfusion 5(23) 11 (2.6) 1.058* 0 (0.0 2 (1.4) 3.307*
(0.243-5.347) (0.115-137.793)
ICU admission 3(1.4) 0 (0.0) 0.089* 0 (0.0) 0 (0.0 -
(0.001-2.260)
Death 0 (0.0 0 (0.0) - 0 (0.0) 0 (0.0 -

*Adjustment for: maternal age, BMI, nulliparity, origin, chronic hypertension, gestational diabetes mellitus, and gestational age at delivery.

“Adjustment for: maternal age, BMI, nulliparity, origin, and gestational age at delivery.

Abbreviations: 95% Cl, 95% confidence interval; IVH, intraventricular hemorrhage; NICU, neonatal intensive care unit; OR, odds ratio; RD, respiratory dis-
tress; WG, weeks of gestation; BW, birth weight; PPH, post-partum hemorrhage; ICU, intensive care unit.
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There was no statistical difference in CAOO between
the two groups, following adjustment for: maternal
age, BMI, nulliparity, chronic hypertension, GDM, and
gestational age at delivery. The rate of postpartum
hemorrhage > 1000 cc was higher in the Belgian group
with DC pregnancies, but this did not translate into a
higher rate of blood transfusion in this cohort.

With regard to the neonatal outcomes, we found
that the in Belgian cohort showed significantly higher
rates of NICU admission (10% vs 19.4% in the DCDA
and 13.5% vs 35.1% in the MCDA; adj OR: 0.141
([95%Cl: 0.078-0.248], and 0.124 [95%Cl:0.051-0.281],
respectively), respiratory distress at birth (5.5% vs
34.6% in DCDA and 4.6% vs 58%; adj OR: 0.583 [95%Cl:
0.034-0.097)], and 0.024 [95%Cl: 0.009-0.055], respec-
tively) and Apgar score of < 7 after 5min (0.6% vs
6.2% in DCDA and 0.7% and 7.9%; %; adj OR: 0.062
[95%CI: 0.018-0.179)], and 0.121 [95%Cl: 0.017-0.560],
respectively). Despite these differences the composite
severe adverse outcome was similar between the
two groups.

A sub-analysis was made for the pregnancies where
both twins were cephalic, regardless of chorionicity, as
shown in Table 3. Among these patients, 71.48% of
Italian patients had a planned CD vs 28.07% of Belgian
patients (p-value > 0.001). No differences were found
in the rates of ‘emergency’ or intrapartum CD: Italian
27.75% vs Belgian 25%. However, we observed a sig-
nificant difference in NICU admission, with a higher
rate of transfer in the Belgian center, especially for first
cephalic twins born by CD (25% vs 6.4%, p-value
0.013). In this subgroup of pregnancies, the rate of VD
was respectively 25.2% in the ltalian and 71.05% for

Table 3. Patients with both twins in cephalic presentation
independently from the chorionicity, comparison between rate
of CD, VD and NICU admission for the first and the second
twin.

Belgium n=114 Italy n=242 p-value

cD 32/114(28.07%) 173/242(71.48%) < 0.001

NON-Intrapartum 24/32 (75%) 125/173 (72.25%) 0.748
D

First twin NICU 6/24 (25%) 8/125 (6.4%) 0.013
admission

Second twin NICU 6/24 (25%) 13/125 (10.4%) 0.103
admission

VD 81/114 (71.05%) 61/242 (25.20%) < 0.001

First twin NICU 12/81 (14.8%) 5/61 (8.2%) 0.346
admission

Second twin NICU  12/81 (14.8%) 4/61 (6.6%) 0.203
admission

VD+CD 1/114 (0.87%) 8/242 (3.32%) 0.17

First twin NICU 0/1 1/8 (12.5%) -
admission

Second twin NICU 0/1 1/8 (12.5%) -
admission

Abbreviations: CD, cesarean delivery; VD, vaginal delivery; NICU, neonatal
intensive care unit.

the Belgian group (p-value 0.001). No differences were
observed in the rate of NICU admission for either the
first or the second twin born by VD. No significant dif-
ference was found in terms of rate of CD for the sec-
ond twin between the two centers (3.32% vs 0.87%)
nor for NICU admissions in this group.

Discussion

This study compared two different twin birth protocols
in two different European university hospitals. The
Italian protocol allows attempts at vaginal birth in very
motivated patients with cephalic/cephalic presenta-
tions, while in Belgium, VD is proposed in all diamni-
otic twins where the first twin is cephalic regardless of
the presentation of the second twin.

We found no differences in the composite obstetric
nor the composite severe adverse neonatal outcomes
in the two centers, in agreement with other previously
published studies.

As described in the TBS in 2013 [19] and the
JUMODA study in 2017 [20], there were no differences
in fetal or neonatal outcomes by planned mode of
delivery of mono- or dichorionic diamniotic twin preg-
nancies. However, our study showed some poorer
short-term neonatal outcomes for vaginal birth,
reflected in higher rates of NICU admission, respiratory
distress at birth and Apgar score < 7 after 5min, but
without any difference in the primary composite
adverse neonatal outcomes [22].

In the TBS study, none of these factors (respiratory
distress at birth, NICU admission and APGAR score < 7)
were considered as serious neonatal morbidity [19].

Although no differences were found in the CAOO, a
higher rate of PPH was observed in the Belgian popu-
lation, and on this matter the literature is somewhat
contradictory. There is evidence showing that CD,
especially those which eventuate during a trial of
labor, are associated with an increased risk for PPH
compared to spontaneous VD [18, 27, 43]. Korb et al.
showed that CD for second and for both twins is asso-
ciated with higher risks of severe acute maternal mor-
bidity than VD and severe PPH was the main
contributor [44], while Easter et al. report that women
with twin pregnancies undergoing a trial of labor have
a higher risk of maternal morbidity than those under-
going an elective CD; primarily as a result of haemor-
rhage [45]. di Marco et al. report that the risk of PPH
in twin pregnancies is higher in case of episiotomy,
increasing neonatal weight and operative VD, while it
decreases in case of preterm delivery [46]. In our study,
we found that 17.4% of Italian patients had a PPH
(with EBL > 1000cc) in contrast to 24% in the Belgian



center, most of these cases being delivered by cesar-
ean section. Despite higher rates of PPH observed in
the Belgian population, there was no difference in rate
of blood transfusion nor admission to the ICU. It is
also important to highlight that the Belgian group is
currently analyzing its data over the last few years
because of a higher-than-average incidence of signifi-
cant PPHs during vertex vaginal birth.

Obstetrical teams competent in the management of
vaginal breech labor and birth are becoming increas-
ingly rare, and this has consequences for twin delivery
when the second baby is in a non-cephalic presenta-
tion. FIGO recommendations state that in the absence
of an experienced team, it is reasonable to offer primary
cesarean section [47]. On the other hand, our data
demonstrates once again that VD should be the first
and predominant option for all pregnancies with both
twins in cephalic presentation. The sub-analysis of preg-
nancies with both twins in cephalic presentation
demonstrated that 72.75% of Italian patients underwent
a planned CD, without attempting a VD. All these
patients were hypothetical candidates for planned
induction of labor. Precisely, only 67 (19 with previous
CD and 48 intrapartum CD) were the patients who
would have eventually benefit from a CD. If all the other
patients would have attempted and achieved a VD, the
rate of CD in twins (Robson’s class 8) with both cephalic
presentation would have decreased from 71.48% to
27.68%; this rate would be comparable to the one in
the Belgian population and in the literature [19,20].

We believe that VD could be a safe option in twin
pregnancy and the improvement of clinical protocols
with the latest evidence can lead to the reduction of
unnecessary CD in this group of patients.

The strength of this study lies in the dual center
design, where both centers follow very similar guide-
lines for prenatal, postnatal, and neonatal manage-
ment, differing only in terms of selection for mode of
birth based on the presentation of the second twin.
Another strength of this study is the large sample size
collected.

The main limitation of our study is the retrospective
design; however, patients’ variables and outcomes
were prospectively recorded in electronic medical files
in both centers, thereby reducing the chances of miss-
ing and/or inaccurate data.

Conclusion

It is well-established that access to information and
communication among healthcare providers and
patients can improve pregnancy outcomes [48-50].
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One of the biggest issues in Italy is that women with
twin pregnancies frequently believe that cesarean
birth is their only option. One of the first steps in
reducing CD rate for twins, is to provide patients with
accurate and evidence-based information regarding
the advantages and relative safety of vaginal twin
birth. Our study adds to the literature in this regard,
by providing additional reassuring data supportive of
vaginal birth when the presenting twin is cephalic.

In conclusion, we have shown that in tertiary care
centers, both chorionicity and presentation of the sec-
ond twin have no detrimental impact on severe neo-
natal and maternal outcomes, regardless of the mode
of delivery, but it could be associated to a poorer
short-term neonatal outcome. Additional prospective
studies will be needed to clarify the impact of mode
of delivery on short term perinatal outcomes and on
the rate of PPH.
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