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Outcomes of ‘one-day trial of vaginal delivery of twins'
at 36-37 weeks’ gestation in Japan

Yuria Haruna, Shunji Suzuki

Department of Obstetrics and Gynecology, Japanese Red Cross Katsushika Maternity Hospital, Tokyo, Japan

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.

Keywords: Twin pregnancy; Trial of labor; Perinatal outcomes

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

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 recognlzed as a safe option, Received: 2019.03.24. Revised: 2019.05.01. Accepted: 2019.06.30.

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-
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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:
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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 1U)
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 (Cls)
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% Cl, 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% Cl, 0.69-2.4; P=0.43) or between

vertex and non-vertex presentation of the second twin (crude
OR, 1.79; 95% Cl, 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%
Cl, 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% Cl, 0.55-5.7;
P=0.54). Of them, there were no cases of persistent pul-

Women with twin pregnancy at 36 weeks'
gestation meeting study eligibility criteria
(n=460)

v

v

Nulliparous women
(n=234)

Multiparous women
(n=226)

Cesarean delivery by maternal
request
(n=92)

Cesarean delivery by medical
indications without labor
(n=18)

Cesarean delivery by medical
indications after spontaneous
onset of labor
(n=6)
Spontaneous vaginal delivery
without intervention
(n=4)

A

\ 4

Cesarean delivery by maternal
request
(n=60)

Cesarean delivery by medical
indications without labor
(n=10)

Cesarean delivery by medical
indications after spontaneous
onset of labor
(n=2)
Spontaneous vaginal delivery
without intervention
(n=12)

\4

\4

One-day trial of vaginal delivery
at 36-37 weeks' gestation
(n=114, 100%)

One-day trial of vaginal delivery
at 36-37 weeks' gestation
(n=142, 100%)

Cesarean delivery of both twins
(n=30, 26%)
Cesarean delivery of the <
second twin only
(n=2, 2%)

Y

Cesarean delivery of both twins
(n=21, 15%)
> Cesarean delivery of the
second twin only
(n=1, 1%)

\d

Vaginal delivery of both twins
(n=82, 72%)

Vaginal delivery of both twins

Fig. 1. Flow diagram of the
(=120, 84%)

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 wc')\ln‘::r?;::‘sl a) wlc\)ﬂmu:;p(a;:;jZZ) P-value Crude OR 95% ClI
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; Cl, 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 w':';:';ﬁa(rno:;z) W“:rl::zr?a(:;;sz) P-value Crude OR 95% ClI
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; Cl, confidence interval.
www.ogscience.org 407
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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 ALt A EEIES P-value Crude OR 95% ClI
women women
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; Cl, 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.

Conflict of interest

No potential conflict of interest relevant to this article was
reported.

Ethical approval

The protocol for this analysis was approved by the Ethics
Committee of the Japanese Red Cross Katsushika Maternity
Hospital (approval No. K2017-021).

Patient consent

Written informed consent for the analysis of their data from
a retrospective database was obtained from each subject
during the hospital visit.

References

1. Barrett JF, Hannah ME, Hutton EK, Willan AR, Allen AC,
Armson BA, et al. A randomized trial of planned cesar-
ean or vaginal delivery for twin pregnancy. N Engl J Med
2013;369:1295-305.

2. Schmitz T, Carnavalet Cde C, Azria E, Lopez E, Cabrol
D, Goffinet F. Neonatal outcomes of twin pregnancy ac-
cording to the planned mode of delivery. Obstet Gynecol
2008;111:695-703.

3. Hoffmann E, Oldenburg A, Rode L, Tabor A, Rasmussen
S, Skibsted L. Twin births: cesarean section or vaginal
delivery? Acta Obstet Gynecol Scand 2012;91:463-9.

4. Weisz B, Hogen L, Yinon Y, Mazaki S, Gindes L, Schiff E,
et al. Mode of delivery and neonatal outcome in uncom-
plicated monochorionic twin pregnancies. J Matern Fetal
Neonatal Med 2012;25:2721-4.

www.ogscience.org

5. Barrett JF. Twin delivery: method, timing and conduct.
Best Pract Res Clin Obstet Gynaecol 2014;28:327-38.

6. Blickstein 1, Zalel Y, Weissman A. Cesarean delivery of
the second twin after the vaginal birth of the first twin:
misfortune or mismanagement? Acta Genet Med Gem-
ellol (Roma) 1991;40:389-94.

7. Korb D, Deneux-Tharaux C, Seco A, Goffinet F, Schmitz
T, JUmeaux MODe d'Accouchement (JUMODA) study
group and the Groupe de Recherche en Obstétrique
et Gynécologie (GROG). Risk of severe acute maternal
morbidity according to planned mode of delivery in twin
pregnancies. Obstet Gynecol 2018;132:647-55.

8. Suzuki S, Kikuchi F, Ouchi N, Nagayama C, Nakagawa
M, Inde Y, et al. Risk factors for postpartum hemor-
rhage after vaginal delivery of twins. J Nippon Med Sch
2007;74:414-7.

9. Ishikawa K, lkeda T, Miyazaki R. Cesarean delivery and
perinatal mortality rates in Japan, 2007-2011. J Matern
Fetal Neonatal Med 2014;27:994-9.

10. Japan Association of Obstetricians and Gynecologists
(JAOG). Serious obstetrician shortage (in Japanese).
JAOG Information [Internet]. Tokyo: JAOG; c2004 [cited
2018 Sep 3]. Available from: http:/www.jaog.or.jp/wp/
wp-content/uploads/2017/01/No40.

11. Schachter-Safrai N, Karavani G, Haj-Yahya R, Ofek
Shlomai N, Porat S. Risk factors for cesarean delivery
and adverse neonatal outcome in twin pregnancies at-
tempting vaginal delivery. Acta Obstet Gynecol Scand
2018;97:845-51.

12. Razavi AS, Chasen ST, Chambers F, Kalish RB. Induction
of labor in twin gestation: can we predict success? J
Perinat Med 2018;46:771-5.

13. Grobman WA, Dooley SL, Peaceman AM. Risk factors
for cesarean delivery in twin gestations near term. Ob-
stet Gynecol 1998;92:940-4.

14. Levine EM, Ghai V, Barton JJ, Strom CM. Mode of deliv-
ery and risk of respiratory diseases in newborns. Obstet
Gynecol 2001;97:439-42.

15. Derbent A, Tatli MM, Duran M, Tonbul A, Kafali H, Akyol
M, et al. Transient tachypnea of the newborn: effects of
labor and delivery type in term and preterm pregnan-
cies. Arch Gynecol Obstet 2011;283:947-51.

16. Silver RK, Haney El, Grobman WA, MacGregor SN,
Casele HL, Neerhof MG. Comparison of active phase
labor between triplet, twin, and singleton gestations. J

409



Obstetrics & Gynecology Science
Vol. 62, No. 6, 2019

17.

18.

19.

20.

21.

22.

410

Soc Gynecol Investig 2000;7:297-300.

Schiff E, Cohen SB, Dulitzky M, Novikov I, Friedman SA,
Mashiach S, et al. Progression of labor in twin versus sin-
gleton gestations. Am J Obstet Gynecol 1998;179:1181-
5.

Fausett MB, Barth WH Jr, Yoder BA, Satin AJ. Oxytocin
labor stimulation of twin gestations: effective and effi-
cient. Obstet Gynecol 1997;90:202-4.

de Castro H, Haas J, Schiff E, Sivan E, Yinon Y, Barzilay
E. Trial of labour in twin pregnancies: a retrospective co-
hort study. BJOG 2016;123:940-5.

Algeri P, Callegari C, Bernasconi DP, Incerti M, Cozzolino
S, Paterlini G, et al. Neonatal hypoxia of the second twin
after vaginal delivery of the first twin: what matters? J
Matern Fetal Neonatal Med 2019;32:2889-96.

Suzuki S. Vagibal delivery of twins based on the reports
of the Japan Obstetric Compensation System. J Jpn Soc
Perin Neon Med 2018;54:1483-4.

Vayssiere C, Benoist G, Blondel B, Deruelle P, Favre R,
Gallot D, et al. Twin pregnancies: guidelines for clinical

23.

24.

25.

26.

27.

practice from the French College of Gynaecologists and
Obstetricians (CNGOF). Eur J Obstet Gynecol Reprod Biol
2011;156:12-7.

Arabin B, Kyvernitakis I. Vaginal delivery of the sec-
ond nonvertex twin: avoiding a poor outcome when
the presenting part is not engaged. Obstet Gynecol
2011;118:950-4.

Kathpalia SK, Chawla J, Harith AK, Gupta P, Anveshi A.
Blood transfusion practices among delivery cases: a ret-
rospective study of two years. Med J Armed Forces India
2016;72:543-5.

Suzuki S. Association of intended route of delivery and
maternal morbidity in twin pregnancy. Obstet Gynecol
2017;129:1135.

Suzuki S, Inde Y, lgarashi M, Miyake H. Elective cesarean
as a risk factor for transfusion after delivery of twins. J
Nippon Med Sch 2008;75:247-9.

Roach MK, Abramovici A, Tita AT. Dose and duration of
oxytocin to prevent postpartum hemorrhage: a review.
Am J Perinatol 2013;30:523-8.

www.ogscience.org



