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Timing & Mode of Delivery
Sebastian Hobson

Disclaimer

u I have no conflicts of interest

u >50% of twins deliver with spontaneous or 
iatrogenic preterm birth

u Most of the time our best laid plans are just a 
dream

DREAM 
ON…

Objectives

u Within the context of uncomplicated twin pregnancies:

u Discuss the evidence for timing of delivery

u Discuss the evidence for mode of delivery (Caesarean vs Vaginal)

u Fetal aspects

u Maternal aspects

u Cover important intrapartum considerations for vaginal twin birth

u Align our recommendations with the upcoming SOGC twin guideline

Timing

In uncomplicated 
twins, mostly based on 
chorionicity & 
amnionicity

Overall timing

u The optimal length of gestation shorter in twins than singletons

u Epidemiologically the lowest perinatal mortality rate is:
u 39 to 41 weeks’ in singletons

u 37 to 39 weeks’ in twins

u However epidemiologic studies have limitations

u Overall the field is very divided, today will focus on recent large studies

u There are no large high-quality RCTs to answer this yet L

u 32 cohort studies

u Twin pregnancies >34 weeks

u 29,685 dichorionic

u 5,486 monochorionic

u Limited by the absence of data re: 
quality of ultrasound examination, 
antepartum fetal monitoring, mode of 
delivery & level of neonatal care

u In uncomplicated dichorionics:

u Prospective stillbirth risk from expectant 
management vs. risk of neonatal death 
was balanced at 37 weeks’

u Delay in delivery by 1 week lead to an 
additional 8.8 deaths per 1000

u In uncomplicated monochorionics:

u Prospective stillbirth risk from expectant 
management vs. risk of neonatal death 
was near balanced at 36 weeks’

u Delay in delivery by 1 week lead to an 
additional 2.5 deaths per 1000
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ABSTRACT
OBJECTIVE
To determine the risks of stillbirth and neonatal 
complications by gestational age in uncomplicated 
monochorionic and dichorionic twin pregnancies.
DESIGN
Systematic review and meta-analysis.
DATA SOURCES
Medline, Embase, and Cochrane databases (until 
December 2015). 
REVIEW METHODS
Databases were searched without language restrictions 
for studies of women with uncomplicated twin 
pregnancies that reported rates of stillbirth and neonatal 
outcomes at various gestational ages. Pregnancies with 
unclear chorionicity, monoamnionicity, and twin to twin 
transfusion syndrome were excluded. Meta-analyses of 
observational studies and cohorts nested within 
randomised studies were undertaken. Prospective risk of 
stillbirth was computed for each study at a given week of 
gestation and compared with the risk of neonatal death 
among deliveries in the same week. Gestational age 
specific differences in risk were estimated for stillbirths 
and neonatal deaths in monochorionic and dichorionic 
twin pregnancies after 34 weeks’ gestation.
RESULTS
32 studies (29 685 dichorionic, 5486 monochorionic 
pregnancies) were included. In dichorionic twin 
pregnancies beyond 34 weeks (15 studies, 17 830 

pregnancies), the prospective weekly risk of stillbirths 
from expectant management and the risk of neonatal 
death from delivery were balanced at 37 weeks’ 
gestation (risk difference 1.2/1000, 95% confidence 
interval −1.3 to 3.6; I2=0%). Delay in delivery by a week 
(to 38 weeks) led to an additional 8.8 perinatal deaths 
per 1000 pregnancies (95% confidence interval 3.6 to 
14.0/1000; I2=0%) compared with the previous week. 
In monochorionic pregnancies beyond 34 weeks (13 
studies, 2149 pregnancies), there was a trend towards 
an increase in stillbirths compared with neonatal 
deaths after 36 weeks, with an additional 2.5 per 1000 
perinatal deaths, which was not significant (−12.4 to 
17.4/1000; I2=0%). The rates of neonatal morbidity 
showed a consistent reduction with increasing 
gestational age in monochorionic and dichorionic 
pregnancies, and admission to the neonatal intensive 
care unit was the commonest neonatal complication. 
The actual risk of stillbirth near term might be higher 
than reported estimates because of the policy of 
planned delivery in twin pregnancies.
CONCLUSIONS
To minimise perinatal deaths, in uncomplicated 
dichorionic twin pregnancies delivery should be 
considered at 37 weeks’ gestation; in monochorionic 
pregnancies delivery should be considered at 36 weeks.
SYSTEMATIC REVIEW REGISTRATION
PROSPERO CRD42014007538.

Introduction
Twin pregnancies are high risk, with a thirteenfold 
increase in rates of stillbirth in monochorionic and a 
fivefold increase in dichorionic twins compared with 
singleton pregnancies.1-3  Uncomplicated twin pregnan-
cies are often delivered early in an attempt to prevent 
late stillbirth. Delivery before term is associated with 
neonatal complications associated with prematurity.1  
Since 2005, the number of patient safety incidents 
involving multiple pregnancies, including unexpected 
stillbirth and neonatal death, has risen by 419% in UK, 
and peaked in 2013-14, resulting in payouts of over 
£90m ($117m, €105m).4 5  The recent global drive to pre-
vent stillbirth has highlighted multiple pregnancy as a 
major risk factor in high income countries,6  with calls 
to prioritise evaluation of timing of delivery and out-
comes in twin pregnancies.7

WHAT IS ALREADY KNOWN ON THIS TOPIC
The risk of stillbirth is higher in twin pregnancies than in singleton pregnancies
Risk increases with advancing gestational age in uncomplicated monochorionic 
and dichorionic twin pregnancies

WHAT THIS STUDY ADDS
For women with dichorionic twin pregnancies, delivery should be considered at 
37 weeks’ gestation to prevent the significant increase in stillbirths associated with 
expectant management compared with the risk of neonatal deaths associated with 
early delivery
In monochorionic twin pregnancies, there is no clear evidence to support routine 
delivery before 36 weeks’ gestation
Gestation specific risks of neonatal outcomes in early preterm twin gestations could 
aid in the counselling of mothers at risk of early preterm delivery
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Timing of delivery: Dichorionic twins

u Prospective risk of IUFD >33w is <1% 

u Composite perinatal morbidity 

u 4% at 36 weeks’ decreasing to 1% at 38 weeks’

u ACOG recommends 38+0 to 38+6 weeks’

u Generally, in healthy DCDA twins: 37+0 to 38+6 weeks’
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The principal complication encountered with multifetal 
gestations is spontaneous preterm birth and the resultant 
infant morbidity and mortality. Although multiple inter-
ventions have been evaluated in the hope of prolonging 
these gestations and improving outcomes, none has been 
shown to be effective. The purpose of this document is to 
review the issues and complications associated with twin, 
triplet, and higher-order multifetal gestations and present 
an evidence-based approach to management. 

Background
Fetal and Infant Morbidity and 
Mortality
Multifetal gestations are associated with increased risk 
of fetal and infant morbidity and mortality (Table 1). 
There is an approximate fivefold increased risk of still-
birth and a sevenfold increased risk of neonatal death, 

which primarily is due to complications of prematurity 
(4). Women with multifetal gestations are six times more 
likely to give birth preterm and 13 times more likely to 
give birth before 32 weeks of gestation than women with 
singleton gestations (2). 

An increase in short-term and long-term neonatal and 
infant morbidity also is associated with multifetal gesta-
tions. Twins born preterm (less than 32 weeks of ges- 
tation) are at twice the risk of a high-grade intraventricu-
lar hemorrhage and periventricular leukomalacia when 
compared with singletons of the same gestational age (5). 
This, in part, explains the increased prevalence of cerebral 
palsy in multifetal gestations (6).

Multifetal gestations are associated with signifi-
cantly higher costs, in the antenatal and neonatal periods, 
in large part because of the costs associated with prema-
turity (7). The average first-year medical costs, including 
inpatient and outpatient care, are up to 10 times greater 
for preterm infants than for term infants (8).

Multifetal Gestations: Twin, Triplet, and 
Higher-Order Multifetal Pregnancies
The incidence of multifetal gestations in the United States has increased dramatically over the past several decades. 
The rate of twin births increased 76% between 1980 and 2009, from 18.9 to 33.3 per 1,000 births (1). The rate of 
triplet and higher-order multifetal gestations increased more than 400% during the 1980s and 1990s, peaking at 193.5 
per 100,000 births in 1998, followed by a modest decrease to 153.4 per 100,000 births by 2009 (2). The increased 
incidence in multifetal gestations has been attributed to two main factors: 1) a shift toward an older maternal age at 
conception, when multifetal gestations are more likely to occur naturally, and 2) an increased use of assisted repro-
ductive technology (ART), which is more likely to result in a multifetal gestation (3).
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Optimum Timing for Planned Delivery of
Uncomplicated Monochorionic and
Dichorionic Twin Pregnancies
Fionnuala M. Breathnach, MD, Fionnuala M. McAuliffe, MD, Michael Geary, MD, Sean Daly, MD,
John R. Higgins, MD, James Dornan, MD, John J. Morrison, MD, Gerard Burke, MRCOG,
Shane Higgins, MRCOG, Patrick Dicker, PhD, Fiona Manning, PhD, Stephen Carroll, MD, and
Fergal D. Malone, MD, for the Perinatal Ireland Research Consortium

OBJECTIVE: To determine the optimum timing for
planned delivery of uncomplicated monochorionic and
dichorionic twin pregnancies.

METHODS: Unselected twin pregnancies were recruited
for this prospective cohort study (N!1,028), which was
conducted in eight tertiary referral perinatal centers in
Ireland. Perinatal mortality and a composite measure of
perinatal morbidity (respiratory distress, necrotizing en-
terocolitis, hypoxic ischemic encephalopathy, periven-
tricular leukomalacia, or sepsis) were compared between
uncomplicated twins that underwent planned preterm
delivery compared with monochorionic twins that con-
tinued in utero beyond 34 weeks of gestation, and
dichorionic twins who continued beyond 36 weeks.

RESULTS: Perinatal outcome data were recorded for
100% of the 1,001 twin pairs that completed the study
(n!200 monochorionic and n!801 dichorionic). Overall
perinatal mortality was 30 per 1,000 in monochorionic
twins and 3.8 per 1,000 among dichorionic twins. The
prospective risk of in utero death was 1.5% after 34
weeks of gestation for uncomplicated monochorionic
pregnancies, with no deaths among dichorionic twins
after 33 weeks. The risk of a composite measure of
perinatal morbidity for uncomplicated monochorionic
twins fell from 41% (13/32 neonates, 3/6 among elective
deliveries) at 34 weeks to 5% (4/84) at 37 weeks (P<.001).
Among dichorionic twins, the risk of morbidity fell from
4% (2/52) among elective deliveries at 36 weeks to 1%
(5/344) in pregnancies continuing to 38 weeks (P!.231).

CONCLUSION: Applying a strategy of close fetal surveil-
lance, perinatal morbidity can be minimized by allowing
uncomplicated monochorionic pregnancies continue to
37 weeks of gestation and dichorionic twins to 38 weeks.
Among monochorionic twins, this approach must be
balanced against a 1.5% risk of late in utero death.
(Obstet Gynecol 2012;119:50–9)
DOI: 10.1097/AOG.0b013e31823d7b06

LEVEL OF EVIDENCE: II

The evolution of advanced reproductive techniques
over the past three decades has led to an increase

in the incidence of twin pregnancy worldwide. This
increase has been observed both in the case of
dizygotic and, to a lesser extent, monozygotic twin-
ning.1–3 In the event of single twin death in a mono-
chorionic pair, there is known to be up to a 30%
cumulative risk of co-twin death or of severe neuro-
logic morbidity in the survivor.4 In light of this risk,
some have called for apparently uncomplicated
monochorionic gestations to be electively delivered
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Timing of delivery: Monochorionic twins

u Prospective risk of death >34w is 1.5%

u Composite perinatal morbidity 

u 41% at 34 weeks’ decreasing to 5% at 37 weeks’

u ACOG recommends 34+0 to 37+6 weeks’

u Generally, in healthy MCDA twins: 36+0 to 37+6 weeks’
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The principal complication encountered with multifetal 
gestations is spontaneous preterm birth and the resultant 
infant morbidity and mortality. Although multiple inter-
ventions have been evaluated in the hope of prolonging 
these gestations and improving outcomes, none has been 
shown to be effective. The purpose of this document is to 
review the issues and complications associated with twin, 
triplet, and higher-order multifetal gestations and present 
an evidence-based approach to management. 

Background
Fetal and Infant Morbidity and 
Mortality
Multifetal gestations are associated with increased risk 
of fetal and infant morbidity and mortality (Table 1). 
There is an approximate fivefold increased risk of still-
birth and a sevenfold increased risk of neonatal death, 

which primarily is due to complications of prematurity 
(4). Women with multifetal gestations are six times more 
likely to give birth preterm and 13 times more likely to 
give birth before 32 weeks of gestation than women with 
singleton gestations (2). 

An increase in short-term and long-term neonatal and 
infant morbidity also is associated with multifetal gesta-
tions. Twins born preterm (less than 32 weeks of ges- 
tation) are at twice the risk of a high-grade intraventricu-
lar hemorrhage and periventricular leukomalacia when 
compared with singletons of the same gestational age (5). 
This, in part, explains the increased prevalence of cerebral 
palsy in multifetal gestations (6).

Multifetal gestations are associated with signifi-
cantly higher costs, in the antenatal and neonatal periods, 
in large part because of the costs associated with prema-
turity (7). The average first-year medical costs, including 
inpatient and outpatient care, are up to 10 times greater 
for preterm infants than for term infants (8).

Multifetal Gestations: Twin, Triplet, and 
Higher-Order Multifetal Pregnancies
The incidence of multifetal gestations in the United States has increased dramatically over the past several decades. 
The rate of twin births increased 76% between 1980 and 2009, from 18.9 to 33.3 per 1,000 births (1). The rate of 
triplet and higher-order multifetal gestations increased more than 400% during the 1980s and 1990s, peaking at 193.5 
per 100,000 births in 1998, followed by a modest decrease to 153.4 per 100,000 births by 2009 (2). The increased 
incidence in multifetal gestations has been attributed to two main factors: 1) a shift toward an older maternal age at 
conception, when multifetal gestations are more likely to occur naturally, and 2) an increased use of assisted repro-
ductive technology (ART), which is more likely to result in a multifetal gestation (3).
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Optimum Timing for Planned Delivery of
Uncomplicated Monochorionic and
Dichorionic Twin Pregnancies
Fionnuala M. Breathnach, MD, Fionnuala M. McAuliffe, MD, Michael Geary, MD, Sean Daly, MD,
John R. Higgins, MD, James Dornan, MD, John J. Morrison, MD, Gerard Burke, MRCOG,
Shane Higgins, MRCOG, Patrick Dicker, PhD, Fiona Manning, PhD, Stephen Carroll, MD, and
Fergal D. Malone, MD, for the Perinatal Ireland Research Consortium

OBJECTIVE: To determine the optimum timing for
planned delivery of uncomplicated monochorionic and
dichorionic twin pregnancies.

METHODS: Unselected twin pregnancies were recruited
for this prospective cohort study (N!1,028), which was
conducted in eight tertiary referral perinatal centers in
Ireland. Perinatal mortality and a composite measure of
perinatal morbidity (respiratory distress, necrotizing en-
terocolitis, hypoxic ischemic encephalopathy, periven-
tricular leukomalacia, or sepsis) were compared between
uncomplicated twins that underwent planned preterm
delivery compared with monochorionic twins that con-
tinued in utero beyond 34 weeks of gestation, and
dichorionic twins who continued beyond 36 weeks.

RESULTS: Perinatal outcome data were recorded for
100% of the 1,001 twin pairs that completed the study
(n!200 monochorionic and n!801 dichorionic). Overall
perinatal mortality was 30 per 1,000 in monochorionic
twins and 3.8 per 1,000 among dichorionic twins. The
prospective risk of in utero death was 1.5% after 34
weeks of gestation for uncomplicated monochorionic
pregnancies, with no deaths among dichorionic twins
after 33 weeks. The risk of a composite measure of
perinatal morbidity for uncomplicated monochorionic
twins fell from 41% (13/32 neonates, 3/6 among elective
deliveries) at 34 weeks to 5% (4/84) at 37 weeks (P<.001).
Among dichorionic twins, the risk of morbidity fell from
4% (2/52) among elective deliveries at 36 weeks to 1%
(5/344) in pregnancies continuing to 38 weeks (P!.231).

CONCLUSION: Applying a strategy of close fetal surveil-
lance, perinatal morbidity can be minimized by allowing
uncomplicated monochorionic pregnancies continue to
37 weeks of gestation and dichorionic twins to 38 weeks.
Among monochorionic twins, this approach must be
balanced against a 1.5% risk of late in utero death.
(Obstet Gynecol 2012;119:50–9)
DOI: 10.1097/AOG.0b013e31823d7b06

LEVEL OF EVIDENCE: II

The evolution of advanced reproductive techniques
over the past three decades has led to an increase

in the incidence of twin pregnancy worldwide. This
increase has been observed both in the case of
dizygotic and, to a lesser extent, monozygotic twin-
ning.1–3 In the event of single twin death in a mono-
chorionic pair, there is known to be up to a 30%
cumulative risk of co-twin death or of severe neuro-
logic morbidity in the survivor.4 In light of this risk,
some have called for apparently uncomplicated
monochorionic gestations to be electively delivered
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Mode of Delivery

In uncomplicated twins, 
mostly based on 
presenting twin position, 
clinician skills & usual 
obstetric indications

Overall mode of delivery

u >60% of twin births are by caesarean section

u Much of the pressure to perform CS centers around fear of the second twin

u Compound presentation
u Cord prolapse
u Placental abruption
u Assisted vaginal delivery: instrumental or breech

u In general >36 weeks’, NNT = 97 CS to prevent 1 serious morbidity or mortality 
in a second twin
u Similar to the NNT in VBAC rupture or vaginal breech

Maternal
Complications

International Journal of Gynecology and Obstetrics 84 (2004) 71–73

0020-7292/04/$30.00 ! 2003 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights
reserved.
doi:10.1016/S0020-7292(03)00314-X

Brief communication

Maternal complications of twin pregnancy
D.M. Campbell, A. Templeton*

Department of Obstetrics and Gynaecology, University of Aberdeen, Aberdeen Maternity Hospital, Aberdeen, Scotland, UK
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It has been reported that women undergoing
IVF treatment face a 20-fold increased risk of
twins w1,2x. The purpose of this study was to
review the nature and size of the obstetric risks in
mothers who had twin pregnancies. From Aber-
deen Maternity and Neonatal Databank, all twin
pregnancies born to women resident in the Gram-
pian region of Scotland from 1976–1999 were
identified. This total population of twin pregnan-
cies was compared with singleton pregnancies over
the same time period. Relative risks have been
calculated with 95% confidence intervals using the
SPSS statistical package. Zygosity and placenta-
tion in twin pregnancy was determined throughout
the study period.
Between 1976 and 1999, 1694 twin pregnancies

and 71 851 singleton pregnancies were available
for review. Antenatal complications are listed in
Table 1, including both minor and major compli-
cations. Placental abruption was twice as likely to
occur in twin pregnancy although the overall
incidence was low. However, there was no differ-
ence in the rates of placenta previa between twin
and singleton pregnancies. Hyperemesis, anemia,

*Corresponding author. Tel.: q44-1224-550590; fax: q44-
1224-684880.

E-mail address: allan.templeton@abdn.ac.uk
(A. Templeton).

threatened miscarriage and antepartum hemorrhage
were not affected by zygosity or placentation. Pre-
eclampsia and eclampsia had a three- to four-fold
increase in twin pregnancy compared to singleton.
Pre-eclampsia was significantly more common in
monozygotic monochorionic twin pregnancies
although the relative risks were only just signifi-
cant wRR 1.38 (CI 1.04–1.82)x. Antenatal venous
thromboembolism was increased three-fold in twin
pregnancy although no difference in rates by zyg-
osity or placentation was found. As shown in
Table 2 the cesarean section rate in multiple
pregnancies was approximately 30% as compared
with 12.5% in singletons over the whole time
period under review.
The rates for manual removal of the placenta,

retained products of conception and secondary
postpartum hemorrhage, as shown in Table 3, all
show a significant increase. Twin pregnancy carries
an approximate three-fold increase in risk for
postpartum hemorrhage.
This study has confirmed that there is an

increased maternal risk in twin pregnancy. Com-
pared with singleton pregnancy, there was a two-
to three-fold increase in the obstetric
complications. Even minor complications, which
can be of concern to the mother, such as threatened
miscarriage and hyperemesis, were increased. At

Maternal Morbidity and Mortality: Original Research

Risk of Severe Acute Maternal Morbidity
According to Planned Mode of Delivery in
Twin Pregnancies
Diane Korb, MD, MPH, Catherine Deneux-Tharaux, MD, PhD, Aurélien Seco, MSc,
François Goffinet, MD, PhD, and Thomas Schmitz, MD, PhD, for the JUmeaux MODe d’Accouchement
(JUMODA) study group and the Groupe de Recherche en Obstétrique et Gynécologie (GROG)*

OBJECTIVE: To evaluate the association between the
planned mode of delivery and severe acute maternal
morbidity in women with twin pregnancies.

METHODS: In this planned secondary analysis of the
JUmeaux MODe d’Accouchement cohort, a national pro-
spective population-based study of twin deliveries con-
ducted from February 2014 to March 2015 in 176
hospitals performing more than 1,500 annual deliveries
in France, we included women with twin pregnancies at
24 weeks of gestation or greater with two live fetuses.
Women delivering before 24 weeks of gestation, those
with recognized indications for cesarean delivery, and
those with severe acute maternal morbidity symptomatic
before labor were excluded to limit confounding by indi-
cation. The primary outcome was a composite measure
of intra- or postpartum severe acute maternal morbidity.
Multivariate Poisson regression models and propensity
score matching were used to control for potential con-

founding by indication. Analyses were conducted for the
overall study cohort as well as stratified by maternal age
in years (younger than 30, 30–34, 35 years or older). No
adjustments were made for multiple comparisons.

RESULTS: Among the 8,124 women included in this
analysis, 3,062 (37.7%) had planned cesarean deliveries
and 5,062 (62.3%) had planned vaginal deliveries, of
whom 4,015 (79.3%) delivered both twins vaginally. No
significant overall association was found between the
planned mode of delivery and severe acute maternal
morbidity (6.1% in the planned cesarean delivery group
and 5.4% in the planned vaginal group; adjusted relative
risk 1.00, 95% CI 0.81–1.24). In women 35 years or older,
the risk of severe acute maternal morbidity was signifi-
cantly higher for those with planned cesarean delivery
than planned vaginal delivery (7.8% vs 4.6%, adjusted
relative risk 1.44, 95% CI 1.02–2.06). Propensity score
and secondary analyses yielded similar results.

CONCLUSION: In twin pregnancies, there is no overall
association between planned mode of delivery and
severe acute maternal morbidity. Women older than 35
years may be at higher risk of severe acute maternal
morbidity after planned cesarean delivery.
(Obstet Gynecol 2018;132:647–55)

DOI: 10.1097/AOG.0000000000002788

Twin pregnancies are increasingly frequent in
developed countries and account for approxi-

mately 3% of all births in the United States and
France.1–5 The most recent and contributive neonatal
data in twin pregnancies do not show differences in
morbidity rates according to the planned mode of
delivery.6,7 Based on the available evidence about
neonatal outcomes, the American College of Obste-
tricians and Gynecologists and the Society for
Maternal-Fetal Medicine encourage planned vaginal
delivery for twin pregnancies with the first twin in
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u Adverse events are more common than singletons:
u Primary PPH (RR 3.4)

u Secondary PPH (RR 2.9)
u Manual removal of placenta (RR 2.7)

u Evacuation of RPOC (RR 3.1)

u Postpartum VTE (RR 2.6)

u For MoD, there is no difference in overall severe complication rates:
u Planned caesarean section 6.1%

u Planned vaginal delivery 5.4%
u Unless in women >35yo, risk is higher for planned CS 7.8% vs. VD 4.6% 

What about if the 
1st twin is breech?

u The term breech trial (2000)

u 121 centers in 26 countries
u 2,088 women with breech singleton

u Randomly assigned to planned CS or planned VD 
u CS rate: 90% in the planned CS group & 57% in the planned VD group

u Perinatal mortality, neonatal mortality, or serious neonatal morbidity was 
significantly lower in the planned CS group

u No differences in maternal mortality or serious maternal morbidity

u This is translated in the research to preterm infants <1500g as well

For personal use only. Not to be reproduced without permission of The Lancet.

ARTICLES

THE LANCET • Vol 356 • October 21, 2000 1375

Summary

Background For 3–4% of pregnancies, the fetus will be in
the breech presentation at term. For most of these women,
the approach to delivery is controversial. We did a
randomised trial to compare a policy of planned caesarean
section with a policy of planned vaginal birth for selected
breech-presentation pregnancies.

Methods At 121 centres in 26 countries, 2088 women with
a singleton fetus in a frank or complete breech
presentation were randomly assigned planned caesarean
section or planned vaginal birth. Women having a vaginal
breech delivery had an experienced clinician at the birth.
Mothers and infants were followed-up to 6 weeks post
partum. The primary outcomes were perinatal mortality,
neonatal mortality, or serious neonatal morbidity; and
maternal mortality or serious maternal morbidity. Analysis
was by intention to treat.

Findings Data were received for 2083 women. Of the 1041
women assigned planned caesarean section, 941 (90·4%)
were delivered by caesarean section. Of the 1042 women
assigned planned vaginal birth, 591 (56·7%) delivered
vaginally. Perinatal mortality, neonatal mortality, or serious
neonatal morbidity was significantly lower for the planned
caesarean section group than for the planned vaginal birth
group (17 of 1039 [1·6%] vs 52 of 1039 [5·0%]; relative
risk 0·33 [95% CI 0·19–0·56]; p<0·0001). There were no
differences between groups in terms of maternal mortality
or serious maternal morbidity (41 of 1041 [3·9%] vs 33 of
1042 [3·2%]; 1·24 [0·79–1·95]; p=0·35).

Interpretation Planned caesarean section is better than
planned vaginal birth for the term fetus in the breech
presentation; serious maternal complications are similar
between the groups.

Lancet 2000; 356: 1375–83
See Commentary page 1368

*Members listed at end of paper
Department of Obstetrics and Gynaecology, Sunnybrook and
Women’s College Health Sciences Centre (M Hannah MDCM,
W Hannah MD); Maternal Infant and Reproductive Health Research
Unit, Centre for Research in Women’s Health, (M Hannah,
S Hewson BA, E Hodnett PhD, A Willan PhD) and Faculty of Nursing
(E Hodnett), University of Toronto, Toronto; and Departments of
Paediatrics (S Saigal MD) and Clinical Epidemiology and
Biostatistics (A Willan, M Hannah), McMaster University, Hamilton,
Ontario, Canada
Correspondence to: Dr Mary E Hannah, University of Toronto,
Maternal Infant and Reproductive Health Research Unit, Centre for
Research in Women’s Health, Toronto, Ontario M5G 1N8, Canada
(e-mail: mary.hannah@utoronto.ca)

Introduction
About 3–4% of all pregnancies reach term with a fetus in
the breech presentation.1 Data from previously published
cohort studies have shown that, in general,
planned caesarean section is better than planned
vaginal birth for the fetus that presents as a breech at
term.2,3 These studies are potentially biased, however,
because women were not allocated to the different
modes of delivery at random. Other concerns are that
the studies might have included pregnancies that would
not currently be considered for a trial of labour
(eg, footling breech presentation [with the feet entering
the birth canal ahead of any other part of the body]),
and that clinicians undertaking vaginal breech
deliveries may not have been experienced in the
technique. Two randomised controlled trials and a
Cochrane meta-analysis of these trials have not found
planned caesarean section to be associated with
substantial benefits for the fetus, but both trials had very
small sample sizes.4–6

There is a general consensus that planned caesarean
section is better than planned vaginal birth for the
delivery of the fetus in the breech presentation at term if
the presentation is footling, if the fetus is compromised,
if the fetus is large or has a congenital abnormality that
could cause a mechanical problem at vaginal delivery, or
if a clinician experienced in vaginal breech delivery is not
available.7 However, for most breech fetuses at term, the
best approach by which to deliver is controversial. Some
clinicians believe a policy of planned caesarean section is
best because of the results of observational studies,
whereas others remain sceptical since there is no
evidence from randomised controlled trials that perinatal
outcome is improved with a policy of planned caesarean
section. We undertook the Term Breech Trial to
determine whether planned caesarean section was better
than planned vaginal birth for selected fetuses in the
breech presentation at term. The study was done in
centres that could assure women having a vaginal breech
delivery that an experienced clinician would be present
at the birth.

Methods
Patients
Women were eligible for the trial if they had a singleton
live fetus in a frank or complete breech presentation at
term (!37 weeks’ gestation). Frank breech presentation
was defined as hips flexed, knees extended; complete
breech was defined as hips flexed, knees flexed, but feet
not below the fetal buttocks. Women were excluded if
there was evidence of fetopelvic disproportion, if the
fetus was judged to be clinically large or to have an
estimated fetal weight of 4000 g or more, if there was
hyperextension of the fetal head, if the clinician judged

Planned caesarean section versus planned vaginal birth for
breech presentation at term: a randomised multicentre trial

Mary E Hannah, Walter J Hannah, Sheila A Hewson, Ellen D Hodnett, Saroj Saigal, Andrew R Willan, for the Term Breech
Trial Collaborative Group*
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The Twin Birth Study

u International multicenter RCT
u 1,398 women from 32+0 to 38+6 weeks’

u Twin pregnancy with 1st twin cephalic
u Randomised to planned CS or planned VD (between 37+5 to 38+6 )

u CS rate: 91% in the planned CS group & 44% in the planned VD group

u Composite outcome (fetal/neonatal death or serious neonatal morbidity)
u Similar for the planned CS (2.2%) versus VD (1.9%) (OR 1.16; 95% CI 0.77-1.74)
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A Randomized Trial of Planned Cesarean  
or Vaginal Delivery for Twin Pregnancy
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BACKGROUND
Twin birth is associated with a higher risk of adverse perinatal outcomes than 
singleton birth. It is unclear whether planned cesarean section results in a lower 
risk of adverse outcomes than planned vaginal delivery in twin pregnancy.

METHODS
We randomly assigned women between 32 weeks 0 days and 38 weeks 6 days of gesta-
tion with twin pregnancy and with the first twin in the cephalic presentation to planned 
cesarean section or planned vaginal delivery with cesarean only if indicated. Elective 
delivery was planned between 37 weeks 5 days and 38 weeks 6 days of gestation. The 
primary outcome was a composite of fetal or neonatal death or serious neonatal mor-
bidity, with the fetus or infant as the unit of analysis for the statistical comparison.

RESULTS
A total of 1398 women (2795 fetuses) were randomly assigned to planned cesarean 
delivery and 1406 women (2812 fetuses) to planned vaginal delivery. The rate of cesar-
ean delivery was 90.7% in the planned-cesarean-delivery group and 43.8% in the 
planned-vaginal-delivery group. Women in the planned-cesarean-delivery group deliv-
ered earlier than did those in the planned-vaginal-delivery group (mean number of 
days from randomization to delivery, 12.4 vs. 13.3; P = 0.04). There was no significant 
difference in the composite primary outcome between the planned-cesarean-delivery 
group and the planned-vaginal-delivery group (2.2% and 1.9%, respectively; odds ratio 
with planned cesarean delivery, 1.16; 95% confidence interval, 0.77 to 1.74; P = 0.49).

CONCLUSIONS
In twin pregnancy between 32 weeks 0 days and 38 weeks 6 days of gestation, with 
the first twin in the cephalic presentation, planned cesarean delivery did not sig-
nificantly decrease or increase the risk of fetal or neonatal death or serious neo-
natal morbidity, as compared with planned vaginal delivery. (Funded by the Canadian 
Institutes of Health Research; ClinicalTrials.gov number, NCT00187369; Current 
Controlled Trials number, ISRCTN74420086.)

The New England Journal of Medicine 
Downloaded from nejm.org at MONASH UNIVERSITY LIBRARY on November 15, 2018. For personal use only. No other uses without permission. 
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Twin Birth Study Follow Ups

u 3 month follow up

u 1,596 women (82%)

u Planned CS reported less urinary 
incontinence (RR 0.62, 0.41-0.93)

ORIGINAL CONTRIBUTION

Outcomes at 3 Months After Planned
Cesarean vs Planned Vaginal Delivery
for Breech Presentation at Term
The International Randomized Term Breech Trial
Mary E. Hannah, MDCM
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RATES OF CESAREAN DELIVERY
vary tremendously in differ-
ent settings, and recent data
suggest that rates are gener-

ally increasing.1-4 The procedure is usu-
ally undertaken to reduce the risk of
adverse outcomes for the neonate, ac-
cepting that maternal risk of compli-
cations may be higher. The Term Breech
Trial, a multicenter, international,
randomized controlled trial of 2088
women, was undertaken to determine
if a policy of planned cesarean deliv-
ery, compared with planned vaginal
birth, would decrease the risk of ad-
verse perinatal outcomes, a composite
measure of perinatal or neonatal mor-
tality or serious neonatal morbidity, for
the selected fetus in breech presenta-
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Context The Term Breech Trial found a significant reduction in adverse perinatal out-
comes without an increased risk of immediate maternal morbidity with planned ce-
sarean delivery compared with planned vaginal birth. No randomized controlled trial
of planned cesarean delivery has measured benefits and risks of postpartum out-
comes months after the birth.

Objective To compare maternal outcomes of planned cesarean delivery and planned
vaginal birth at 3 months post partum.

Design Follow-up study to the Term Breech Trial, a randomized controlled trial con-
ducted between January 9, 1997, and April 21, 2000.

Setting and Participants A total of 1596 of 1940 women from 110 centers world-
wide who had a singleton fetus in breech presentation at term responded to a fol-
low-up questionnaire at 3 months post partum.

Main Outcome Measures Breastfeeding; infant health; ease of caring for infant
and adjusting to being a new mother; sexual relations and relationship with husband/
partner; pain; urinary, flatal, and fecal incontinence; depression; and views regarding
childbirth experience and study participation.

Results Baseline information was similar for both the cesarean and vaginal delivery
groups. Women in the planned cesarean delivery group were less likely to report uri-
nary incontinence than those in the planned vaginal birth group (36/798 [4.5%] vs
58/797 [7.3%]; relative risk, 0.62; 95% confidence interval, 0.41-0.93). Inconti-
nence of flatus was not different between groups but was less of a problem in the
planned cesarean delivery group when it occurred (P=.006). There were no differ-
ences between groups in other outcomes.

Conclusions Planned cesarean delivery for pregnancies with breech presentation at
term may result in a lower risk of incontinence and is not associated with an increased
risk of other problems for women at 3 months post partum, although the effect on
longer-term outcomes is uncertain.
JAMA. 2002;287:1822-1831 www.jama.com
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Twin Birth Study: 2-year neurodevelopmental follow-up
of the randomized trial of planned cesarean or planned
vaginal delivery for twin pregnancy
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BACKGROUND: The Twin Birth Study randomized women with
uncomplicated pregnancies, between 320/7-386/7 weeks’ gestation where
the first twin was in cephalic presentation, to a policy of either a planned
cesarean or planned vaginal delivery. The primary analysis showed that
planned cesarean delivery did not increase or decrease the risk of fetal/
neonatal death or serious neonatal morbidity as compared with planned
vaginal delivery.
OBJECTIVE: This study presents the secondary outcome of death or
neurodevelopmental delay at 2 years of age.
STUDY DESIGN: A total of 4603 children from the initial cohort of
5565 fetuses/infants (83%) contributed to the outcome of death or
neurodevelopmental delay. Surviving children were screened using the
Ages and Stages Questionnaire with abnormal scores validated by a
clinical neurodevelopmental assessment. The effect of planned cesarean
vs planned vaginal delivery on death or neurodevelopmental delay was

quantified using a logistic model to control for stratification variables and
using generalized estimating equations to account for the nonindepen-
dence of twin births.
RESULTS: Baseline maternal, pregnancy, and infant characteristics
were similar. Mean age at assessment was 26 months. There was no
significant difference in the outcome of death or neurodevelopmental delay:
5.99% in the planned cesarean vs 5.83% in the planned vaginal delivery
group (odds ratio, 1.04; 95% confidence interval, 0.77e1.41; P ¼ .79).
CONCLUSION: A policy of planned cesarean delivery provides no benefit
to children at 2 years of age compared with a policy of planned vaginal
delivery in uncomplicated twin pregnancies between 320/7-386/7weeks’
gestation where the first twin is in cephalic presentation.

Keywords: cesarean vs vaginal delivery, neurodevelopmental outcome,
twin pregnancies

Introduction
Twin pregnancies occur more frequently
now than in the past and are reported to
complicate 2-3% of all births.1-3 Cohort
studies have shown a reduced risk
of adverse perinatal outcomes for both
twins, or for the second twin, when
twins at or near term were delivered by
means of an elective cesarean delivery.4-6

This approach has led to increased rates
of elective cesarean delivery for twins in
North America and worldwide.7-9

The Twin Birth Study was a
multicenter, international randomized
controlled trial that enrolled and
randomized women with uncomplicated

twin pregnancies, between 320/7-386/7

weeks’ gestation, to a policy of planned
cesarean or planned vaginal delivery.10

The primary analysis showed that plan-
ned cesarean delivery did not increase
or decrease the risk of fetal or neonatal
death or serious neonatal morbidity
as compared with a planned vaginal de-
livery. A secondary outcome for the trial
was a composite of death or neuro-
developmental delay of the children at 2
years of age. This report presents the
2-year outcomes of the children in the
Twin Birth Study.

Materials and Methods
Initial study
Women were enrolled in the Twin
Birth Study if they were between 320/7-
386/7weeks of gestation, the first twin
was in the cephalic presentation, and
both twins were alive with an estimated
weight between 1500-4000 g, confirmed
by ultrasonography within 7 days
of randomization. Exclusion criteria
included monoamniotic twins, fetal
reduction at "13 weeks of gestation, the

presence of a lethal fetal anomaly,
contraindication to labor or vaginal
delivery (eg, fetal compromise, second
twin substantially larger than the first
twin, fetal anomaly or condition that
might cause mechanical problems at
delivery, and previous vertical uterine
incision or >1 previous lower-segment
cesarean delivery), and prior participa-
tion in the Twin Birth Study.

Randomization took place from Dec.
13, 2003, through April 4, 2011; women
were randomly assigned to planned
cesarean delivery or planned vaginal
delivery. Randomization was centrally
controlled at the Center for Mother,
Infant, and Child Research at the
Sunnybrook Health Sciences Center in
Toronto with the use of a computerized
randomization program stratified ac-
cording to parity (0 vs "1) and gesta-
tional age (320/7-336/7 weeks, 340/7-366/7

weeks, or 370/7-386/7 weeks), and used
random blocks of varying sizes.

Data were abstracted from the medical
records at participating centers by trained
study staff and were recorded, after
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u 2 year follow up

u 4,603 children (83%)

u Planned CS conferred no benefit

u Systematic review 2011

u 18 studies including 39,571 twin sets

u Twins in cephalic/cephalic presentation

u Overall, vaginal delivery was safer than CS for the first twin & was as safe 
as CS for the second twin
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Background The optimal mode of delivery for twins is
undetermined.

Objective To review literature regarding the neonatal outcomes
following twin delivery.

Data sources Searches were conducted in PubMed, Medline,
Embase, Cochrane library and reference lists.

Selection criteria Studies selection criteria were: both twins alive
at labour, outcomes stratified for birth order, presentation,
planned and actual delivery mode. Eighteen articles were included
in the meta-analysis (39 571 twin sets).

Data collection and analysis The Meta-analysis of Observational
Studies in Epidemiology guidelines were followed. Interstudy
heterogeneity (I2) was tested. A fixed model was generated
whenever I2 < 25%. Pooled odds ratios (OR) with 95% CI were
computed. Intergroup comparison was significant if 95% CI did
not encompass 1. The first and second twins were indicated as
Twin A (TA) and Twin B (TB), respectively.

Main results Neonatal morbidity was lower in TA than TB (3.0
versus 4.6%; OR 0.53; 95% CI 0.39–0.70). TA experienced neonatal
death less often than TB (0.3 versus 0.6%; OR 0.55; 95% CI
0.38–0.81). No differences were noted between vertex and
non-vertex and attempted vaginal delivery versus planned caesarean
section in either TA or TB. In TA, neonatal morbidity was lower
after vaginal delivery (1.1%) than caesarean section (2.2%; OR 0.47;
95% CI 0.27–0.82). Neonatal death was not associated with actual
delivery mode. In TB, morbidity following combined delivery
(19.8%) was higher than after vaginal delivery (9.5%; OR 0.55; 95%
CI 0.41–0.74) or caesarean section (9.8%; OR 0.47; 95% CI
0.43–0.53). When outcomes were stratified for both presentation
and delivery mode, mortality rate was lower after vaginal delivery
than caesarean section for both vertex and nonvertex TB.

Author’s conclusion An attempt at vaginal delivery should be
considered in twin pregnancies with vertex/vertex presentation.

Keywords Birth order, caesarean section, multiple pregnancies,
twin delivery, twins.
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Introduction

Twin pregnancies account for approximately 3% of all ges-
tations.1 The influence of birth order on neonatal outcomes
is still unclear. The second twin is generally considered at
higher risk of severe morbidity and mortality because of
obstetric complications that may occur after delivery of the
first twin, including placental separation, cord prolapse,
uterine atony, long interval delivery and cervical spasm.2,3

Perinatal outcomes of the nonpresenting twins also seem to

be associated with inter-twin birthweight discordance4 and
very low birthweight.5

There is general consensus that vaginal delivery for twins
is safe when both are in vertex presentation, whereas
planned caesarean section is typically indicated for breech
presentation of the first twin.6,7 This consensus is based
on expert opinion rather than randomised clinical trials.8

In fact, studies on the effect of presentation, mode of delivery
and birth order have produced conflicting results. Whereas
planned vaginal delivery has been associated with an
increased risk of perinatal mortality and morbidity of the
second twin compared with the first twin,8–11 data from
other series did not demonstrate any benefit if caesarean
delivery was planned.12–14 The only randomised study of

* This review was presented at the 30th Annual Meeting—The Pregnancy

Meeting—of the Society for Maternal and Fetal Medicine, 1–6 February

2010, Chicago, IL, USA. The review was successively updated to May 2010.

ª 2011 The Authors BJOG An International Journal of Obstetrics and Gynaecology ª 2011 RCOG 523

DOI: 10.1111/j.1471-0528.2010.02836.x

www.bjog.org
Systematic review

No. 361-Caesarean Delivery on Maternal
Request

This Committee Opinion has been prepared by the authors,
reviewed by the Clinical Practice Obstetrics and Guideline
Management and Oversight Committees, and approved by the
Board of the Society of Obstetricians and Gynaecologists of
Canada.

Eman Alsayegh, MD, Toronto, ON

Hayley Bos, MD, Victoria, BC

Kim Campbell, RM, Vancouver, BC

Jon Barrett, MD, Toronto, ON

Disclosure statements have been received from all authors.

Clinical Practice Obstetrics Committee: Hussam Azzam (Co-
Chair), MD, Thompson, MB. Ellen Giesbrecht (Co-Chair), MD,
Vancouver, BC. Jon Barrett, MD, Toronto, ON. Anne Biringer, MD,
Toronto, ON. Hayley Bos, MD, Victoria, BC. Kim Campbell, RM,
Vancouver, BC. Krista Cassell, MD, Charlottetown, PE. Kirsten
Duckitt, MD, Campbell River, BC. Jessica Dy, MD, Ottawa, ON.
Lisa Graves, MD, Toronto, ON. Michael Helewa, MD, Winnipeg,
MB. Lily Lee, RN, Vancouver, BC. Amy Metcalfe, PhD, Calgary,
AB. Yvonne Vasilie, MD, Pointe Claire, QC. Jennifer Walsh, MD,
Calgary, AB.
Key Words: Caesarean section, Caesarean delivery on maternal
request, vaginal delivery

Abstract

A maternal request for an elective CS in the absence of a maternal or
fetal indication may raise risk-benefit considerations and ethical
concerns for a health care provider. Appropriate counselling of the
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Patients have the right and responsibility to make informed decisions about their care in partnership with their health care providers. To fa-
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KEY MESSAGES

1. A maternal request for an elective caesarean section in the
absence of a maternal or fetal indication may raise risk-
benefit considerations and ethical concerns for a health care
provider

2. Appropriate counselling of the patient on the risks and ben-
efits in proceeding with a Caesarean delivery on maternal
request (CDMR) without medical indication is essential. Pro-
viders should have a clear knowledge of the risks and benefits
of providing an elective Caesarean section without medical
indications compared to the risks and benefits of supporting
an attempt at vaginal delivery, so that the patient may reach
an informed decision. The principle of patient autonomy should
be respected but other ethical principles (beneficence, non-
malificence and justice) need to be taken into consideration
during the counselling process.

3. There are no studies to estimate maternal and neonatal risks
in CDMR. Often studies on Caesarean section before the onset
of labour are used as surrogates to determine risks and
benefits.

4. After exploring the reasons behind the patient’s request, and
discussing the risks and benefits, if a patient insists on her
choice a physician may pursue one of the following two options:
a. Agree to perform the Caesarean section after 39+0

weeks gestation
b. Disagree and refer the patient for a second opinion
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u “After exploring the reasons behind the patient’s request, and discussing 
the risks and benefits, if a patient insists on her choice a physician may 
pursue one of the following two options: 

u Agree to perform the Caesarean section after 39+0 weeks gestation 

u Disagree and refer the patient for a second opinion”

Vaginal birth:
Some intrapartum considerations

u Induction of labour

u IV access

u Send group & screen

u Continuous electronic fetal monitoring, maternal HR

u Fetal scalp electrode may assist

u Epidural is recommended

u Ultrasound: start & end, the 2nd twin often flips (20%)

u Have oxytocin & nitroglycerin at hand for intertwin interval and 2nd twin third 
stage

u Send placenta for histopathological exam

There aren’t many 
things more satisfying 
than an empowered 
mom having vaginal 
twins!

YES!
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So you’ve delivered 
twin 1… well done!

Twin 2 is transverse… 
Oh…

Do you do an ECV or 
internal podalic
version?

What was the effect of the term 
breech trial on skills?

u Many clinicians began to lose the ability 
to safe deliver vaginal breech

u Coupled with decreasing rates of 
assisted vaginal birth

u Should we begin to invest more in 
educating & supporting each other with 
these difficult skills frequently required for 
the 2nd twin? 

For personal use only. Not to be reproduced without permission of The Lancet.
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Summary

Background For 3–4% of pregnancies, the fetus will be in
the breech presentation at term. For most of these women,
the approach to delivery is controversial. We did a
randomised trial to compare a policy of planned caesarean
section with a policy of planned vaginal birth for selected
breech-presentation pregnancies.

Methods At 121 centres in 26 countries, 2088 women with
a singleton fetus in a frank or complete breech
presentation were randomly assigned planned caesarean
section or planned vaginal birth. Women having a vaginal
breech delivery had an experienced clinician at the birth.
Mothers and infants were followed-up to 6 weeks post
partum. The primary outcomes were perinatal mortality,
neonatal mortality, or serious neonatal morbidity; and
maternal mortality or serious maternal morbidity. Analysis
was by intention to treat.

Findings Data were received for 2083 women. Of the 1041
women assigned planned caesarean section, 941 (90·4%)
were delivered by caesarean section. Of the 1042 women
assigned planned vaginal birth, 591 (56·7%) delivered
vaginally. Perinatal mortality, neonatal mortality, or serious
neonatal morbidity was significantly lower for the planned
caesarean section group than for the planned vaginal birth
group (17 of 1039 [1·6%] vs 52 of 1039 [5·0%]; relative
risk 0·33 [95% CI 0·19–0·56]; p<0·0001). There were no
differences between groups in terms of maternal mortality
or serious maternal morbidity (41 of 1041 [3·9%] vs 33 of
1042 [3·2%]; 1·24 [0·79–1·95]; p=0·35).

Interpretation Planned caesarean section is better than
planned vaginal birth for the term fetus in the breech
presentation; serious maternal complications are similar
between the groups.

Lancet 2000; 356: 1375–83
See Commentary page 1368

*Members listed at end of paper
Department of Obstetrics and Gynaecology, Sunnybrook and
Women’s College Health Sciences Centre (M Hannah MDCM,
W Hannah MD); Maternal Infant and Reproductive Health Research
Unit, Centre for Research in Women’s Health, (M Hannah,
S Hewson BA, E Hodnett PhD, A Willan PhD) and Faculty of Nursing
(E Hodnett), University of Toronto, Toronto; and Departments of
Paediatrics (S Saigal MD) and Clinical Epidemiology and
Biostatistics (A Willan, M Hannah), McMaster University, Hamilton,
Ontario, Canada
Correspondence to: Dr Mary E Hannah, University of Toronto,
Maternal Infant and Reproductive Health Research Unit, Centre for
Research in Women’s Health, Toronto, Ontario M5G 1N8, Canada
(e-mail: mary.hannah@utoronto.ca)

Introduction
About 3–4% of all pregnancies reach term with a fetus in
the breech presentation.1 Data from previously published
cohort studies have shown that, in general,
planned caesarean section is better than planned
vaginal birth for the fetus that presents as a breech at
term.2,3 These studies are potentially biased, however,
because women were not allocated to the different
modes of delivery at random. Other concerns are that
the studies might have included pregnancies that would
not currently be considered for a trial of labour
(eg, footling breech presentation [with the feet entering
the birth canal ahead of any other part of the body]),
and that clinicians undertaking vaginal breech
deliveries may not have been experienced in the
technique. Two randomised controlled trials and a
Cochrane meta-analysis of these trials have not found
planned caesarean section to be associated with
substantial benefits for the fetus, but both trials had very
small sample sizes.4–6

There is a general consensus that planned caesarean
section is better than planned vaginal birth for the
delivery of the fetus in the breech presentation at term if
the presentation is footling, if the fetus is compromised,
if the fetus is large or has a congenital abnormality that
could cause a mechanical problem at vaginal delivery, or
if a clinician experienced in vaginal breech delivery is not
available.7 However, for most breech fetuses at term, the
best approach by which to deliver is controversial. Some
clinicians believe a policy of planned caesarean section is
best because of the results of observational studies,
whereas others remain sceptical since there is no
evidence from randomised controlled trials that perinatal
outcome is improved with a policy of planned caesarean
section. We undertook the Term Breech Trial to
determine whether planned caesarean section was better
than planned vaginal birth for selected fetuses in the
breech presentation at term. The study was done in
centres that could assure women having a vaginal breech
delivery that an experienced clinician would be present
at the birth.

Methods
Patients
Women were eligible for the trial if they had a singleton
live fetus in a frank or complete breech presentation at
term (!37 weeks’ gestation). Frank breech presentation
was defined as hips flexed, knees extended; complete
breech was defined as hips flexed, knees flexed, but feet
not below the fetal buttocks. Women were excluded if
there was evidence of fetopelvic disproportion, if the
fetus was judged to be clinically large or to have an
estimated fetal weight of 4000 g or more, if there was
hyperextension of the fetal head, if the clinician judged

Planned caesarean section versus planned vaginal birth for
breech presentation at term: a randomised multicentre trial

Mary E Hannah, Walter J Hannah, Sheila A Hewson, Ellen D Hodnett, Saroj Saigal, Andrew R Willan, for the Term Breech
Trial Collaborative Group*

Articles

Inter-twin delivery
interval

u Many obstetricians advocate for delivery of the 2nd twin <15 mins

u This was based on old data from as early as the 1950’s

u The most recent largest studies have shown the 2nd twin's Apgar scores & 
cord artery pH are not affected when >30 mins

u The optimal time interval needs further studies

Low birthweight (<1500g) 
or preterm

u Some studies suggest CS decreases the risk of intracranial haemorrhage in 
twins <1500g, regardless of presentation

u Systematic review in 2017

u Cephalic/non-cephalic twin pairs

u 24+0 to 27+6 weeks’ 

u No significant differences in rates of neonatal death or severe brain injury 
by mode of delivery 

u Authors acknowledged available evidence very low quality

RESEARCH ARTICLE Open Access

What is the safest mode of delivery for
extremely preterm cephalic/non-cephalic
twin pairs? A systematic review and meta-
analyses
Catherine Dagenais1, Anne-Mary Lewis-Mikhael2, Marinela Grabovac2, Amit Mukerji3 and Sarah D. McDonald1,2*

Abstract

Background: Given the controversy around mode of delivery, our objective was to assess the evidence regarding
the safest mode of delivery for actively resuscitated extremely preterm cephalic/non-cephalic twin pairs before
28 weeks of gestation.

Methods: We searched Cochrane CENTRAL, MEDLINE, EMBASE and http://clinicaltrials.gov from January 1994 to
January 2017. Two reviewers independently screened titles, abstracts and full text articles, extracted data and
assessed risk of bias. We included randomized controlled trials and observational studies. Our primary outcome was
a composite of neonatal death (<28 days of life) and severe brain injury in survivors (intraventricular hemorrhage
grade ≥ 3 or periventricular leukomalacia). We performed random-effects meta-analyses, generating odds ratios
with 95% confidence intervals for the first and second twin separately, and for both twins together. We assessed
the risk of bias using a modified Newcastle Ottawa Scale (NOS) for observational studies and used Grading of
Recommendations Assessment, Development and Evaluation approach (GRADE).

Results: Our search generated 2695 articles, and after duplicate removal, we screened 2051 titles and abstracts,
selecting 113 articles for full-text review. We contacted 36 authors, and ultimately, three observational studies met
our inclusion criteria. In cephalic/non-cephalic twin pairs delivered by caesarean section compared to vaginal birth
at 24+0–27+6 weeks the odds ratio for our composite outcome of neonatal death and severe brain injury for the
cephalic first twin was 0.35 (95% CI 0.00–92.61, two studies, I2 = 76%), 1.69 for the non-cephalic second twin (95%
CI 0.04–72.81, two studies, I2 = 55%) and 0.83 for both twins (95% CI 0.05–13.43, two studies, I2 = 56%). According
to the modified Newcastle Ottawa Scale we assessed individual study quality as being at high risk of bias and
according to GRADE the overall evidence for our primary outcomes was very low.

Conclusion: Our systematic review on the safest mode of delivery for extremely preterm cephalic/non-cephalic
twin pairs found very limited existing evidence, without significant differences in neonatal death and severe brain
injury by mode of delivery.

Keywords: Twin, Extremely preterm, Extremely low birth weight, Vaginal delivery, Caesarean section, Breech
presentation
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Size discordance

u Most of us are concerned >25% discordance for twin 2

u Mainly around prolonged interval or head entrapment

u There is actually no quality evidence for this

u Only one has shown a significant adverse effect of >40% difference

Twin VBAC

u Largest series of VBAC attempted in twins

u Uterine rupture occurred in 16 of the 1850 women (0.9%)

u Comparable to that in singletons undergoing trial of labor (0.8%)

u Successful vaginal delivery was achieved in 45% twins & 62% singletons

Vaginal birth after cesarean delivery in twin gestations:
A large, nationwide sample of deliveries

Abigail A. D. Ford, MD,a Brian T. Bateman, MD,a Lynn L. Simpson, MDb,*

College of Physicians and Surgeons,a Columbia University; Maternal-Fetal Medicine Division,b Department of
Obstetrics and Gynecology, Columbia University Medical Center, New York, NY

Received for publication February 19, 2006; revised June 6, 2006; accepted June 9, 2006

KEY WORDS
VBAC
Twin gestation
Uterine rupture

Objective: The purpose of this study was to assess the maternal morbidity associated with
attempted vaginal birth after cesarean (VBAC) in twin gestations using a large, nationwide sam-
ple of deliveries.
Study design: Data for this study were obtained from an administrative dataset, the Nationwide
Inpatient Sample, a representative sample of discharges from non-Federal hospitals, for the years
1993 to 2002. Patients admitted nonemergently for the delivery of twin gestations who had a his-
tory of previous cesarean delivery were selected. Patients that either delivered vaginally or who
had discharge codes that indicated labor before cesarean delivery were defined as the trial of labor
group, while patients who had a cesarean delivery without discharge codes that indicated labor
were defined as the elective cesarean group. Various complications of delivery were analyzed
for each group.
Results: We identified 4705 women who underwent an elective cesarean delivery and 1850
women who underwent a trial of labor. For women who had a trial of labor, 836 (45.2%) deliv-
ered vaginally. The rate of uterine rupture was higher in the trial of labor group than in the elec-
tive cesarean group (0.9% vs 0.1%, P ! .001), and the rate of wound complications was lower
(0.6% vs 1.3%, P ! .02). The rates of other complications including hysterectomy, transfusion,
major postpartum infection, thromboembolism, uterine dehiscence, and pelvic hematoma were
not significantly different between the 2 groups.
Conclusion: Our study showed a significantly higher rate of uterine rupture in the trial of labor
group that is similar to the rates reported for trial of labor after cesarean in singleton pregnancies.
! 2006 Mosby, Inc. All rights reserved.

The past decade has seen an increase in the rate of
cesarean delivery and twin births.1 Encouragement by
authorities and more liberal criteria for vaginal birth

after cesarean (VBAC) during the 1980s and 1990s gen-
erated concern that maternal and fetal complications
was increasing.2 Recent studies show that VBAC in sin-
gleton pregnancies is successful in 60% to 80% of cases
and has a !1% risk of uterine rupture.3,4 With rates of
multiple pregnancy and cesarean delivery rising simulta-
neously, obstetricians increasingly encounter patients
with twin pregnancies and a history of cesarean
delivery.1
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In summary…

u Timing of delivery:

u DCDA: 37+0 to 38+6 weeks’

u MCDA: 36+0 to 37+6 weeks’

u Special considerations: varies

u Mode of delivery:

u Vaginal delivery is safe

u CS should be offered or granted on 
maternal request

u There is no defined limit to the inter-twin 
delivery interval

u Ultrasound will be your friend in the 
delivery room

u Size discordance >40% rather than >25% is 
more evidence based medicine

u Twin VBAC appears safe 

u We cannot lose our skills in AVB & breech

Thank you


