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Introduction

If the delivery monitoring and neonatal resuscitation systems 
are in place, for twin gestations with a cephalic-presenting 
first twin, planned vaginal delivery at 35–38 weeks’ gestation 
in selected women has been recognized as a safe option, 
especially in centers equipped to actively manage the second 
twin delivery [1-6]. Rather, in twin pregnancies, some reports 
pointed out the risk of severe acute maternal morbidity after 
planned cesarean delivery in women older than 35 years or 
postpartum hemorrhage in vaginal delivery at ≥39 weeks’ 
gestation [7,8].

In Japan, however, the lack of obstetricians caused by a 
poor work environment and increasing medical lawsuits have 
prevented the implementation of a strict 24-hour delivery 
monitoring system at many obstetric facilities [9,10]. For ex-

ample, although our institute is one of the 29 major perina-
tal centers in Tokyo, Japan (about 1,900–2,100 deliveries per 
year), only 1–2 obstetricians are routinely on staff overnight 
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Objective
The lack of obstetricians in Japan has prevented the implementation of a 24–hour delivery monitoring system for 
high-risk deliveries such as twin vaginal delivery at many obstetric facilities. To examine the outcomes of a 1-day trial 
of the vaginal delivery of twins at 36–37 weeks’ gestation.

Methods
We induced the vaginal delivery of twins at 36–37 weeks’ gestation of 256 women who provided consent between 
January 2007 and December 2016 using the following protocol: 1) administration of 0.5 mg oral prostaglandin E2 
every 1 hour (maximum: 1.5 mg) in the morning; 2) intravenous administration of oxytocin and amniotomy in the 
afternoon; and 3) selection of caesarean delivery when vaginal delivery was not expected by evening. We examined 
their perinatal outcomes in a chart review.

Results
The completion rates of vaginal delivery in total, nulliparous, and multiparous women were 79%, 72%, and 84%, 
respectively. There were no cases of neonatal asphyxia. The total incidence of neonatal respiratory disorders was 
2.1%, but there were no cases of persistent pulmonary hypertension. The total incidence of postpartum hemorrhage 
requiring transfusion was 2.7%.

Conclusion
The 1-day planned vaginal delivery of twins at 36–37 weeks’ gestation appears valid and safe, and our findings 
suggest that it can be an option for the delivery of twins.
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(5:20 PM to 8:20 AM). Therefore, in our institute, high-risk 
deliveries such as twin deliveries are scheduled to occur dur-
ing daytime hours, when 2–4 obstetricians are available. We 
understand that the safety of the delivery method should be 
ensured. Therefore, here we examined the outcomes of the 
planned vaginal delivery of twins in a single day, i.e., 1-day 
trial of vaginal delivery of twins.

Materials and methods

We reviewed the obstetric records of all twin deliveries be-
yond 36 weeks’ gestation at Japanese Red Cross Katsushika 
Maternity Hospital between January 2007 and December 
2016. Demographic information and the labor and delivery 
characteristics were extracted from the patient charts. Cases 
of intrauterine death of one fetus were excluded from this 
analysis.

Since 2007, we have performed the 1-day trial of vaginal 
delivery of twins for women with twin pregnancy at 36–37 
weeks’ gestation. Although 36–37 weeks’ gestation may be 
a little early, they were selected to increase the possibility of 
planned delivery management. In this study, we examined 
the perinatal outcomes in the 1-day trial of vaginal delivery 
of twins to confirm the validity and safety of this approach 
for nulliparous and multiparous women separately since nul-
liparity is a recognized risk factor strongly associated with 
cesarean delivery of twin pregnancies [11-13].

In our hospital, the applicable conditions for 1-day trial of 
vaginal delivery of twins in women without severe complica-
tions include: 1) the presence of a maternal request for vagi-
nal delivery with understanding the planned delivery meth-
ods (described later); 2) vertex presentation of the first twin; 
3) gestational age at delivery at 36–37 weeks’ gestation; and 
4) estimated birth weight of at least 2,000 g for each twin. 
During this period, elective cesarean section was performed 
in cases of a suspected fetoplacental circulation imbalance 
between the twins, a history of previous cesarean deliveries, 
or a labor that occurs at an understaffed time of day.

The protocol of 1-day trial of vaginal delivery of twins is as 
follows: 1) hospitalization at 8:00–9:00 AM on the day the 
management staff was secured; 2) confirmation of reassur-
ing fetal statuses on the fetal heart rate tracing upon hospi-
tal admission; 3) administration of 0.5 mg oral prostaglandin 
E2 (Prostarmon-E, Osaka, Japan) every 1 hour (maximum:  

1.5 mg) from 9:00 to 10:00 AM; 4) intravenous administra-
tion of oxytocin at an initial dosage of 1–2 mU/minute from 
11:00 AM to 1:00 PM; 5) amniotomy at 1–2 hours after the 
start of oxytocin; 6) selection of caesarean delivery when 
vaginal delivery cannot be expected by 5:00–6:00 pm; 7) in-
travenous administration of bolus doses of oxytocin (5–20 IU) 
immediately after placental delivery to prevent postpartum 
hemorrhage; and 8) confirmation of the presence or absence 
of a retained placenta by ultrasonography. Since there are no 
full-time anesthesiologists in our institute, obstetricians usu-
ally perform spinal anesthesia themselves in cases of emer-
gent cesarean section. In addition, we do not administer 
epidural anesthesia for vaginal twin deliveries in anticipation 
of the risk of postpartum hemorrhage.

In this study, we examined maternal age, chorionicity, fe-
tal presentation of the second twin, and fetal growth (birth 
weight) as additional potential risk factors of emergency ce-
sarean delivery [11-13]. As the secondary aims of this study, 
we examined indications for emergency cesarean section for 
both twins or the second twin, the expression of neonatal 
depression (defined by an Apgar score <7 at 1 minute), the 
presence of neonatal asphyxia (defined by an umbilical artery 
pH <7.0), and postpartum hemorrhage requiring transfu-
sion. The diagnoses of respiratory distress syndrome (RDS) 
and transient tachypnea of the newborn (TTN) were made by 
neonatologists using the clinical and radiology data.

Data are presented as number (%). Statistical analyses 
were performed SAS version 8.02 (SAS Institute, Cary, NC, 
USA). Odds ratios (ORs) and 95% confidence intervals (CIs) 
were also calculated.

Results

Of the 460 women who met the eligibility criteria during the 
study period, 114 nulliparous (25%) and 142 multiparous 
women (31%; total 246 women, 56%) attempted labor. 
The completion rates of vaginal delivery in total, nulliparous, 
and multiparous women were 79%, 72%, and 84%, respec-
tively (Fig. 1). The completion rate of vaginal delivery among 
the multiparous women was statistically higher than that in 
the nulliparous women (crude OR, 2.13; 95% CI, 1.2–3.9; 
P=0.02).

Table 1 shows the clinical characteristics of the nulliparous 
and multiparous women who met the eligibility criteria. 
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There were no statistically significant differences in these 
valuables between the nulliparous and multiparous women.

Table 2 shows the indications for emergency cesarean sec-
tion in women who attempted labor. There were no measur-
able differences in these indicators between the nulliparous 
and multiparous women. There was one case of acute twin–
twin transfusion syndrome in a monochorionic twin preg-
nancy with vertex–vertex presentation; however, there were 
no statistically significant differences in the cesarean rate 
between monochorionic and dichorionic twin pregnancies 
(crude OR, 1.28; 95% CI, 0.69–2.4; P=0.43) or between 

vertex and non-vertex presentation of the second twin (crude 
OR, 1.79; 95% CI, 0.80–4.0; P=0.20). 

Table 3 shows the perinatal outcomes of this study. Al-
though the rate of neonatal depression in the second twin 
was higher than that in the first twin (crude OR, 10.5; 95% 
CI, 1.7–64, P<0.01); however, there were no cases of neo-
natal asphyxia in this study population. The total incidence 
of RDS/TTN was 2.1% (11/512). There were no statistically 
significant differences in the incidence of RDS/TTN between 
the first and second twins (crude OR, 2.77; 95% CI, 0.55–5.7; 
P=0.54). Of them, there were no cases of persistent pul-

Fig. 1. Flow diagram of the 
study.
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monary hypertension. The total incidence of postpartum 
hemorrhage requiring transfusion was 2.7% (9/256). There 
were no statistically significant differences in these variables 
between the nulliparous and multiparous women (Table 3).

Discussion

The rate of emergency cesarean delivery rate of our 1-day 

trial of vaginal delivery of twins at 36–37 weeks’ gestation 
was 21% (54/254). The rate seemed to be lower than or 
similar to those observed in some previous studies [1-5]. We 
were concerned that our attempt with time constraints had 
decreased the possibility of vaginal deliveries in women with 
twin pregnancies; however, we are pleased with the high 
completion rate of vaginal delivery of twins in our aggressive 
trial under time constraints. In this study, there were no cases 
of neonatal asphyxia defined by an umbilical artery pH <7.0 

Table 1. Clinical characteristics of nulliparous and multiparous women who met eligibility criteria

Characteristics
Nulliparous  

women (n=114)
Multiparous  

women (n=142)
P-value Crude OR 95% CI

Maternal age (yr)

<20 1 (1) 0 (0) 0.43 - -

20–34 65 (57) 87 (61) Reference 1

≥35 48 (42) 55 (39) 0.61 1.17 0.71–1.93

Chorionicity

Monochorionic-diamniotic 34 (30) 54 (38) 0.19 0.69 0.41–1.17

Dichorionic 80 (70) 88 (62) Reference 1

Fetal presentation of the second twin

Vertex 92 (81) 108 (76) Reference 1

Non-vertex 22 (19) 34 (24) 0.45 0.76 0.42–1.38

Birth weight of the first twin (g)

<2,500 92 (81) 110 (77) Reference 1

2,500–2,999 20 (17) 29 (20) 0.63 0.83 0.44–1.54

≥3,000 2 (2) 4 (3) 0.69 0.60 0.13–2.87

Birth weight of the second twin (g)

<2,500 95 (83) 114 (80) Reference 1

2,500–2,999 18 (16) 25 (18) 0.74 0.86 0.45–1.67

≥3,000 1 (1) 3 (2) 0.63 0.40 0.06–2.86

Data are presented as number (%).
OR, odds ratio; CI, confidence interval.

Table 2. Indications for emergency cesarean section in women underwent ‘one-day trial of vaginal delivery of twins’ at 36–37 weeks’ 
gestation

Indications for emergency cesarean section
Nulliparous 

women (n=32)
Multiparous 

women (n=22)
P-value Crude OR 95% CI

Non-reassuring fetal status 16 (50) 14 (64) 0.41 0.57 0.19–1.71

Arrest of labor 11 (34) 5 (23) 0.55 1.78 0.53–5.88

Forelying of the umbilical cord 2 (6) 2 (9) 1.00 0.67 0.11–4.11

No prospect of vaginal delivery during the day 3 (9) 1 (5) 0.64 2.17 0.28–16.03

Data are presented as number (%).
OR, odds ratio; CI, confidence interval.
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or persistent pulmonary hypertension in the neonates. Com-
pared with some previous studies, in addition, the incidence 
of neonatal respiratory disorders did not seem high [14,15]. 
These can support the validity and safety of our protocols for 
vaginal delivery of twins.

In some previous studies [16,17], twin gestations were ob-
served to have a significantly shorter first stage of labor than 
singleton gestations. For example, Schiff et al. [17] observed 
that twin gestations in nulliparous women have a shorter 
first stage of labor than their matched singleton control ges-
tations (average, 3.0 vs. 4.0 hours; P<0.01). In addition, twin 
gestations had no adverse impact on the effectiveness or ef-
ficiency of oxytocin labor stimulation [18]. In this study, the 
rate of cases with no prospect of vaginal delivery during the 
day of our protocol’s use was 2% (4/256); therefore, a long 
time may not be required to complete the vaginal delivery of 
twins. In addition, the completion rate of vaginal delivery of 
the multiparous women was significantly higher than that of 
the nulliparous women. This may also support some previous 
studies indicating that women who deliver vaginally are more 
likely to be multiparous associated with a high advanced 
cervix at admission [13,19]. Under the current time-limited 
protocols, the trend may have been stronger.

In the current study, the incidence of neonatal depres-
sion in the second twin was higher than that in the first 
twin, although there were no cases of neonatal asphyxia. 
A recent study by Algeri et al. [20] observed that intertwin 

delivery time is not an influential factor of adverse neonatal 
outcomes. This may be true in all vaginal deliveries of twins 
[6,21-23]. However, in cases of non-reassuring fetal status 
and/or non-vertex presentation in the second twin, obstetri-
cians have been recommended to be skilled enough to per-
form a rapid delivery if necessary using internal maneuvers 
to avoid unnecessary cesarean section to deliver the second 
twin [6,21-23]. The current results may also support the 
previous observations. In addition, because it is necessary to 
prepare for the rapid delivery of the second twin at any time 
when attempting a vaginal delivery of twins, the current pro-
tocols for twin delivery may also be an acceptable and safe 
option.

In this study, the incidence of postpartum hemorrhage 
requiring transfusion did not seem high under our protocols 
[24]. This may support our recent speculation that the in-
creased risk of postpartum hemorrhage is related to elective 
cesarean delivery rather than vaginal delivery or emergency 
cesarean delivery during labor [25,26]. The mechanisms 
leading to increased blood loss after twin delivery were sug-
gested to be associated with primary uterine atony without 
contraction [26]. The absence of maternal fatigue due to the 
time limitation may also contribute to the current results. In 
addition, the intravenous administration of bolus doses of 
oxytocin and ultrasonographic confirmation in our protocols 
might have also prevented primary and secondary uterine 
atony [27]. Therefore, we suggest that the presentation of 

Table 3. Perinatal outcomes in women underwent ‘one-day trial of vaginal delivery of twins’ at 36-37 weeks’ gestation

Perinatal outcomes
Nulliparous 

women
Multiparous 

women
P-value Crude OR 95% CI

Total 114 142

Neonatal depression

First twin 0 (0) 1 (1) 0.99 0 0–4.80

Second twin 4 (4) 6 (4) 0.99 0.82 0.24–7.80

Neonatal asphyxia

First twin 0 (0) 0 (0) - - -

Second twin 0 (0) 0 (0) - -

RDS/TTN

First twin 2 (2) 2 (1) 0.99 1.25 0.22–7.20

Second twin 3 (3) 4 (3) 0.99 0.93 0.23–3.81

Postpartum hemorrhage requiring transfusion 4 (4) 3 (2) 0.70 1.69 0.41–6.87

Data are presented as number (%)
RDS, respiratory distress syndrome; TTN, transient tachypnea of the newborn; OR, odds ratio; CI, confidence interval.
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convincing mechanisms is required for physician counseling 
to select the twin delivery mode.

In conclusion, the planned vaginal delivery of twins at 36–37 
weeks’ gestation limited to 1 day seems valid and safe, and 
our findings suggest that it may be an option for the delivery 
of twins.
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