
Our objective was to examine the neonatal
outcome of second twins depending on pre-

sentation and mode of delivery.  Using a database
we analyzed the short-term neonatal outcome in
twin pregnancies offered a trial of labor with
special emphasis on the second twin depending on
presentation and mode of delivery. Neonatal
outcome was evaluated by Apgar scores, umbilical
cord blood pH values, and perinatal or neonatal
morbidity and mortality. Overall, in 219 (78%) of
281 pregnancies successful vaginal birth (VB) of
both twins (VB–VB) was possible, 48 (17%) women
had to be delivered by cesarean section (CS) of
both twins (CS–CS), and in 14 (5%) women the
second twin had to be delivered by CS after VB of
the first twin (VB–CS). Successful VB was most
common for vertex-vertex (V/V; n = 171, 82%) and
vertex–nonvertex (n = 48, 75%) presentation
(V/NV). Twins delivered by VB–CS had the lowest
values for pHart (p = .006) and pHven (p = .010). pHart

less than or equal to 7.00 values occurred only in
second twins delivered VB–VB or VB–CS. Lower
Apgar scores of the second twin occurred more
frequently in the VB–CS and in the VB–VB than in
the CS–CS groups (ps < .05). Lower levels of pHart

(p = .002) and frequency of pHart less than or equal
to 7.00 occurred more often in nonvertex second
twins than in vertex second twins (p < .022). The
high CS rate in V/NV presentation and the signifi-
cantly worse perinatal short-term outcome of NV
second twins after VB of the first twin underline
that randomized studies are necessary to evaluate
the best delivery mode for V/NV twins.

Twin gestations account for about 3.1% of all preg-
nancies (Martin et al., 2003) but nearly 10% of
perinatal mortality (ACOG Practice Bulletin, 2004;
MacKay et al., 2000; Martin et al., 2003; Oyelese et
al. 2005). Twins, particularly second twins, are at
higher risk of obstetric complications, perinatal mor-
bidity, and mortality (MacKay et al., 2000; Wen et
al., 2004; Yang et al., 2005). Successful vaginal birth
(VB) of the first twin can be followed by abnormal

presentation of the second twin, uterine atony, pla-
cental abruption and cord prolapse (Wen et al.,
2004; Yang et al., 2005).

Three potential modes of delivery for twin preg-
nancies are possible: VB of both twins (VB–VB),
cesarean section (CS) for both twins (CS–CS), and
VB of the first and CS of the second twin (VB–CS).
Decisions regarding the mode of delivery are based
mainly on gestational age and presentation of the
first twin. The American College of Obstetricians
and Gynecologists (ACOG) recommends VB for
vertex–vertex (V/V) twin gestations, unless specific
contraindications exist (ACOG Practice Bulletin,
2004; ACOG Educational Bulletin, 1999). For preg-
nancies with the first twin in non vertex (NV)
presentation, CS is now widely performed (ACOG
Practice Bulletin, 2004; Hogle et al., 2003).

The mode of delivery for vertex/nonvertex
(V/NV) twins remains controversial. CS has been
advocated based on reports of increased perinatal
mortality and lower Apgar scores for second twins
in breech presentation delivered vaginally (Keith et
al., 1995). However, many of these reports date
from the 1970s, when fetal heart rate monitoring
and ultrasound were not routine. ACOG noted the
lack of evidence for advocating a specific route of
delivery for NV second twins weighing less than
1500 g, but stated that VB is reasonable for infants
weighing more than 1500 g when criteria for VB are
met (ACOG Educational Bulletin, 1999). In con-
trast, recent evidence suggests a protective effect of
elective CS for delivery of V/NV twins, regardless of
birthweight (Yang et al., 2005).

We describe our experience with a trial of labor
in twin pregnancies greater than or equal to 34
weeks of gestation.
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Patient and Methods
A total of 418 twin pregnancies greater than or equal
to 34 weeks of gestation delivered at our institution
between January 1993 and December 2002 were
identified from computerized records. To eliminate
cases in which outcome could be related to factors
other than delivery mode, cases with the following
factors were excluded:

• elective CS

• twin pregnancies with the first twin in nonvertex
presentation

• intrauterine death of one twin before the onset
of labor

• infants with congenital anomalies incompatible
with life

• fetuses with estimated weight less than 1500 g

• discordant twins (> 25%) and twins with intrauter-
ine growth restriction (birthweight < 10th centile),
and

• fetuses with abnormal Doppler ultrasound mea-
surements or fetal heart rate tracing.

Demographic and clinical data including maternal age,
parity, prepregnancy body mass index (BMI), fetal
complications, gestational age at delivery, fetal birth-
weight, presentation and mode of delivery, birth
trauma, Apgar scores, arterial and venous cord blood
gas analysis, admission to the neonatal intensive care
unit (NICU), neonatal period of hospitalization, neu-
rological complications and perinatal mortality were
obtained from an obstetric database.

VB was attempted in 286 uncomplicated twin
pregnancies with the first twin in vertex presentation,
regardless of the presentation of the second twin.

Continuous electronic fetal heart rate monitoring of
each twin was performed throughout labor. All deliveries
were supervised by an experienced obstetrician. After
delivery of the leading twin, the position of the second
twin was controlled with ultrasound. In transverse posi-
tion, the second twin was stabilized into a longitudinal
position by external version. In the present study the
position of the second twin was determined at this time
point. Neonatal outcome was evaluated on the basis of:

• Apgar scores (at 1 minute [A1] ≤ 4, at 5 minutes [A5]
≤ 7, and at 10 minutes [A10] ≤ 7)

• arterial and venous cord blood pH

• perinatal or neonatal mortality at 28 days of age

• seizures occurring at less than 24 hours of age or
requiring two or more drugs

• hypotonia for at least 2 hours, stupor, decreased
response to pain, coma

• intubation and ventilation for at least 24 hours

• tube feeding for 4 days or more

• admission to the NICU longer than 4 days.

We analyzed the rate of VB in twin pregnancies accord-
ing to the presentation of the second twins and the
short-term outcome of the second twins. Subgroup
analyses were performed to identify a high-risk group
for VB regarding presentation of second twins.
Additionally, short-term neonatal outcome analyses were
performed for second infants with A1 less than or equal
to 4, A5 less than or equal to 7, A10 less than or equal
to 7, and pHart less than or equal to 7.0.

Statistical analysis was performed with the statistical
software packages SPSS 12 (SPSS, Chicago, IL) and
StatXact 5.0 (Cytel Boston, MA). Continuous data
were compared with t test and Wilcoxon-Mann-
Whitney-test with respect to normality of the data.
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Table 1

Clinical Characteristics of Twin Pregnancies With a Trial of Vaginal Birth

All cases CS–CS VB–VB VB–CS p value
N = 48 N = 219 N = 219 N = 14

Maternal age (year) 29.2 ± 4.8 29.0 ± 4.4 29.2 ± 4.9 29.4 ± 5.3 ns
Maternal prepregnancy weight (kg) 62.7± 10.8 63.7 ± 10.3a 62.2 ± 11.1a 68.0 ± 7.1b .012
BMI (before pregnancy) 22.4 ± 3.6 22.7 ± 3.1a 22.2 ± 3.7 a 23.9 ± 2.3b .019
Maternal weight at delivery (kg) 76.9 ± 11.6 80.1 ±10.9b 75.7 ± 11.6a 84.8 ± 8.8b < .001
Fetal birthweight 1st twin (g) 2513 ± 422 2546 ± 373 2513 ± 438 2414 ± 328 ns
Fetal birthweight 2nd twin (g) 2478 ± 427 2518 ± 443 2477 ± 422 2363 ± 462 ns

Gestational age (week) N (%)
≥ 34+0 – ≤ 37+0 140 (50%) 20 (42%) 111 (51%) 9 (64%) ns
> 37+0 141 (50%) 28 (58%) 108 (49%) 5 (36%) ns

Parity N (%)
Nulliparous 103 (36%) 28 (58%) 69 (32%) 6 (43%) .002
Multiparous (≥ 1) 178 (64%) 20 (42%) 150 (68%) 8 (57%) .002

Note: Data are shown as mean ± standard deviation; CS = cesarean section; VB = vaginal birth; different superscripts indicate significant differences between means; 
ns = not significant.
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Categorial variables were tested with Pearson’s chi-
square and Fisher’s exact test depending on the
expectation values. The Jonckheere-Terpstra-test was
used for checking ordered alternatives (pHart). A signifi-
cance level of .05 was assumed in all hypothesis testing.

Results
A trial of VB was attempted in 305 (73%) of 418
twin pregnancies greater than or equal to 34 weeks
of gestation. In five cases, data were missing and in
19 cases the first twin was in NV presentation;
therefore the final analysis is based on 281 deliver-
ies. Clinical characteristics of the study patients are
shown in Table 1. Of those 281 pregnancies, in 219
(78%) pregnancies both twins were delivered suc-
cessful vaginally, 48 (17 %) women had to be
delivered by CS of both twins and in 14 (5%)
women the second twin had to be delivered by CS
after successful VB of the first twin (Table 1). 

The most common indications for CS–CS
(n = 48) following a trial of labor were failure to
progress (n = 34) and fetal distress (n = 14). There
were no statistical differences between pregnancies
delivered vaginally and those delivered operatively
in maternal age, fetal birthweight or gestational age.
BMI and maternal weight before the pregnancy
were significantly higher in women delivered by CS
for second twins after VB of the first twins
(p < .02). Maternal weight at delivery was signifi-
cantly higher in women delivered by CS for both
twins compared to the other groups (p < .001).
Additionally, the number of nulliparous women was
higher in the CS–CS group (58%) compared to the
group with at least the first twin delivered vaginally
(32%;  p = .002, Table 1).

Mode of delivery according to presentation was
as follows: VB of both twins was most common for
V/V (n = 171, 82% of all V/V twins [208]) and
V/NV (n = 48, 66% of all V/NV twins [73]) presen-
tations. CS of the second twin after VB of the first
twin was performed in 14 women; eight of them
were in NV presentation (11% of all NV second
twins) and six of them were in vertex presentation
(3% of all vertex second twins). The indications for
CS of the second twin after VB of the first twin
were: fetal distress (n = 10, 72%) and failed
progress of labor (n = 4, 28%).

Neonatal Outcome

Overall, cord blood gas values of second twins were
significantly lower than those of the first twins,
regardless mode of delivery (p < .001, Table 2). None
of the first twins had a pHart value less than or equal
to 7.0, compared with 7 (2.5%) of the second twins.
Similarly, Apgar scores less than or equal to 4 at 1
minute were significantly more common among
second twins (p = .005), whereas Apgar scores less
than or equal to 7 at 5 minutes, and less than or equal
to 7 at 10 minutes, were not statistically different
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(Table 2). Arterial and venous blood gas analysis
showed significantly lower pHart and pHven values for
second twins compared to first twins in the VB–VB
group and in the VB–CS group (p < .01, Table 2). We
found no differences in any neonatal outcome parame-
ters between first and second twins in the CS–CS
group (Table 2).

Table 3 shows the neonatal outcome parameters of
the second twins with respect to the mode of delivery:
Twins delivered by CS following VB of the first twin
had the lowest values for pHart (p = .006) and pHven

(p = .010). Lower Apgar scores (A1 ≤ 4, A5 ≤ 7,
A10 ≤ 7) of the second twin occurred significantly
more frequently in the VB–CS group than in the
CS–CS and VB–VB groups (Table 3, p < .05). pHart

less than or equal to 7.00 values were seen only in
second twins delivered vaginally or by CS after VB of
the first twin (Table 3).

We also analyzed the outcome of second twins
according to their presentation in cases of VB of both
twin (n = 219). pHart values of second twins were sig-
nificantly lower in NV twins compared to twins in
vertex presentation (p = .002, Table 4), whereas no
statistically significant difference for pHven was found.
In addition, pHart less than or equal to 7.0 occurred
significantly more frequently in NV second twins com-
pared to second twins in vertex presentation (p = .022,
Table 4).

Short-Term Neonatal Outcome

Thirty-eight twins had one or more criteria for neona-
tal morbidity. Follow-up of up to 28 days was
available for 37 twins. 32 twins needed only short-
term neonatal care up to one day. There was no
perinatal or neonatal death less than 28 days of age.
Five infants were transferred to the NICU (Table 5).
The longest hospital stay for an infant was 11 days.
One second twin with cardiac arrhythmia was trans-
ferred to the NICU and found to have intracardiac

rhabdomyomas. Three of these five cases were vagi-
nally delivered nonvertex second twins, and one case
was a vertex second twin delivered vaginally, as well
(Table 5).

Conclusion
In this series of twins with a trial of labor, 78% of
twin pregnancies were delivered vaginally, 17%
underwent secondary CS of both twins, and in 5% the
second twin had to be delivered by CS following VB
of the first twin. As in previous studies, the CS rate
was higher in nulliparous women (Blickstein et al.,
2000; Grisaru et al., 2000; Rabinovici et al., 1987).
Additionally, women, who were delivered by CS (for
both or for second twins) had higher values for mater-
nal weight and BMI before the pregnancy and at the
delivery. This is in concordance with previous studies,
which reported higher incidences of fetal distress and
higher CS rates in women with an increased BMI
(Shao, 1995; Usha et al., 2005).

How to deliver twin pregnancies continues to be of
some controversy. Some authors see a possible protec-
tive effect of an elective CS for twins at term (Smith et
al., 2002). In a meta-analysis, Hogle et al. (2003)
found that planned CS may decrease the risk of low
A5 scores, but no evidence for planned CS. A policy of
planned CS for all twin pregnancies might increase the
risk of neonatal respiratory problems, even at or near
term. In a retrospective study of 33,289 term single-
tons, Morrison et al. (1995) found that respiratory
distress syndrome and transient tachypnoea were
more common in infants delivered by CS — especially
before the onset of labor — compared to those deliv-
ered vaginally.

The question about primary CS for pregnancies
with the first twin in breech presentation has recently
been answered (Abu-Heija et al., 1998; Blickstein et
al., 2000; Essel & Opai-Tetteh, 1996; Grisaru et al.,
2000). This and the better outcome reported for NV
single fetuses delivered by CS (Barrett & Ritchie,
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Table 3

Apgar Scores and pH Values of Second Twins Regarding Mode 
of Delivery

Delivery mode 2nd twin

Variable VB–VB VB–CS CS–CS p value
(n = 219) (n = 14) (n = 48)

A1 ≤ 4 (n) 17a 4b 3a .023
A5 ≤ 7 (n) 5a 2b 3a .036
A10 ≤ 7(n) 1a 1b 0a .006
pHart* 7.22 ± 0.11a 7.14 ± 0.08b 7.23 ± 0.07a .006
pHven* 7.28 ± 0.10a 7.21 ± 0.08b 7.28 ± 0.06a .010
pHart (n)

> 7.0 203 12 40 ns
≤ 7.0 6 1 0

Note: *Expressed as mean ± SD; different superscripts indicate significant differences;
ns = not significant

Table 4

Apgar Scores and pH Values of Second Twins Dependent on Their
Presentation in Cases of Vaginally Delivered Both Twins (n = 219)

Presentation second twin

Variable Vertex Nonvertex p value
N = 171 N = 48

A1 ≤ 4 (n) 10 7 ns
A5 ≤ 7 (n) 3 2 ns
A10 ≤ 7 (n) 1 0 ns
pHart* 7.23 ± 0.09 7.18 ± 0.13 .002
pHven* 7.29 ± 0.09 7.25 ± 0.12 ns
pHart (n)

> 7.00 161 42 .022
≤ 7.00 2 4

Note: *Expressed as mean ± SD; ns = not significant.

https://doi.org/10.1375/twin.10.3.521 Published online by Cambridge University Press

https://doi.org/10.1375/twin.10.3.521


2002; Hannah et al., 2000), and the ACOG analysis
(ACOG Practice Bulletin, 2004; ACOG Educational
Bulletin, 1999) suggest that planned CS for these preg-
nancies may reduce the rate of secondary CS and
result in better neonatal outcomes (Davison et al.,
1992; Hannah et al., 2000; Hogle et al., 2003).

We found statistically significant differences in
neonatal outcome parameters between first and
second twins after VB (A1 ≤ 4, pHart, pHven), but not
after CS. This finding is consistent with other studies
and confirms that second twins are more prone to
complications during labor and delivery (Keith et al.,
1995; Oyelese et al., 2005; Smith et al., 2002; Wen et
al., 2004; Yang et al., 2005). With respect to these
results, we tried to identify a group with higher risk of
problems with VB and analyzed the results with
respect to the presentation of second twins:

The 82% rate of VB in cases with V/V presenta-
tion in our cohort supports the possibility of a trial
of labor for these pregnancies.

The delivery mode for pregnancies with the second
twin in NV presentation is another point of contro-
versy (Barrett & Ritchi, 2002; Crowther, 2000; Hogle
et al., 2003; Rabinovici et al., 1987; Yang et al.,
2005). The successful VB rate of V/NV twins in our
study was 66%. From all NV second twins, 8 cases
(11%) had to be delivered by CS after VB of the first
twin, which is significantly more frequently than for
second twins in vertex presentation (3%; n = 6). Some
data indicate that planned CS is associated with
reduced neonatal morbidity compared with VB for the
NV second twin (Crowther, 2000; Yang et al., 2005).
In contrast, a systematic review and meta-analysis
found no benefit of planned CS for V/NV (Hogle et
al., 2003). Additionally, infants delivered by elective
CS had significantly longer hospital stays (Hogle et al.,

2003). Most previous studies reported that VB of NV
second twins is safe, with no significant differences in
neonatal morbidity in comparison with the delivery by
primary CS (Adam et al., 1991; Adams & Chervenak,
1990; Caukwell & Murphy, 2002; Crowther, 2000;
Davison et al., 1992; Rabinovici et al., 1987; Wolff,
2000). The discrepancies amongst these reports may
be due to differences in the study designs, because
some studies did not exclude emergency CS, and some
compared all vaginally born second twins, regardless
of their presentation, with their first-born twin,
whereas others restricted their comparisons of NV
second twins to their first-born siblings.

Looking at the influence of presentation on
neonatal outcome in second twins born after VB of
the first twin, we found a worse short-term neonatal
outcome in NV second twins compared to vertex
second twins (pHart, pHart ≤ 7.0). The worst short-
term neonatal outcome was seen in second twins
delivered by CS after VB of the first twin, a finding
that has also been reported by others (Cetrulo,
1986; Keith et al., 1995). Cetrulo advocated a
liberal CS policy in cases with second twins in NV
presentation and reported an 84% CS rate with
similar mortality and morbidity for each twin
(Cetrulo, 1986). Additionally Yang et al. (2005)
reported a higher risk of neonatal death and mor-
bidity of second born twins in NV presentation
delivered vaginally compared with those cases in
which both twins were delivered by CS. Our results
are similar, but Yang et al. (2005) included cases with
elective CS and also weight discordances greater than
25%, which may have had a favourable effect on
neonatal outcome for the CS–CS group, and there-
fore biased the results. Because we excluded elective
CS and discordant twins (> 25%), we are confident
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Table 5

Neonatal Intensive Care (NICU) Therapy for Second Twins (n = 5): Clinical Characteristics and Reason for Admission

No., reason for admission and characteristics ICH EC SEI HYP INT TF NIC

1. Intracardial rhabdomyoma
GA 37; V; BW 1990 g; VB–VB
A1 6/A5 7/A10 9; pHart 7.24; pHven 7.27 + + +

2. Asphyctic shock
GA 35; NV; BW 2570 g; VB–VB
A1 0/A5 4/A10 8; pHart 7.08; pHven 7.29 + + + + +

3. Perinatal asphyxia
GA 37; V; BW 2345 g; VB–VB;
A1 0/A5 3/A10 7; pHart 7.06; pHven 7.11 + +

4. Perinatal asphyxia
GA 37; NV; BW 2490 g; VB–VB
A1 1/A5 7/A10 9; pHart 7.13; pHven 7.26 + + +

5. Perinatal asphyxia, early-onset sepsis
GA 36; NV; BW 2000 g; VB–VB
A1 6/A5 9/A10 9; pHart 6.74; pHven NA + + + +

Note: ICH = intracerebral/intraventricular hemorrhage; EC = encephalopathy grade I/II; SEI = seizures (occurring < 24 hours of age or requiring ≥ 2 drugs); HYP = hypotonia ≥ 24 hours;
INT = intubation and ventilation ≥ 24 hours; TF = tube feeding ≥ 4 days; GA = gestational age (weeks); V = vertex presentation; NV = nonvertex presentation; 
VB–VB = vaginal birth–vaginal birth; BW birthweight; NA = not available.
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that our results are more likely to reflect an unbiased
outcome of the second twin.

In the literature, CS rates for the second twin
after VB of the first twin range from 0.33 to 26.8%
(Constantine & Redman, 1987; Pons et al., 2002;
Roopnarinesinhg, 2002). In the present study the
CS rate for all presentations of the second twin was
5%, less than the 9.5% in the same study popula-
tion reported in the literature (Wen et al., 2004),
but is significantly more frequent in NV second
twins (11% of all NV twins) than for second twins
in vertex presentation (3%, n = 6).

Similar to our results Persad et al. (2001) found that
VB–CS rates were higher among NV second twins. Wen
et al. (2004) reported that second twins with emer-
gency CS had less favorable neonatal outcomes than
those delivered vaginally or by primary CS.

Due to the literature and our results, we propose
that women with V/NV twins should be counselled
about the higher risk for secondary CS (for both or
only the second twin) and the possibility of an
elective CS.

Because of the small number of second twins
who were admitted to the NICU, any conclusion
about possible higher neonatal morbidity for second
twins can not be drawn.

Our study has a number of limitations. It was
retrospective and has a risk of selection bias. We
had no information on chorionicity and missing
data for five pregnancies. In cases of emergency CS
we were unable to discuss whether the CS was per-
formed for a distress of the first or the second twin.
The study covered a 10-year period during which
obstetrics, anesthesiology and neonatal management
are likely to have changed.

Despite the limitations of the present study the
following recommendations are justified: In twin
pregnancies with both fetuses in vertex presenta-
tion, a trial of VB is appropriate, and planned CS
would not appear to provide a significant benefit.
Finally, high rates of CS in V/NV presentation, and
the significantly worse neonatal short term outcome
of the NV second twin after VB of the first twin,
underline the need for randomized studies to evalu-
ate the best delivery mode for V/NV twins. At
present one randomized controlled trial for twin
delivery is being carried out by the Collaborative
Group for the Twin Birth Study (Barrett, 2003).

References
Abu-Heija, A. T., Ziadeh, S., Abukteish, F., & Obeidat, A.

(1998). Retrospective study of outcome on vaginal
and abdominal delivery in twin pregnancy in which
twin 1 is presenting by the breech. Archives of
Gynecoogy and Obstetrics, 261, 71–73.

Adam, C., Allen, A. C., & Baskett, T. F. (1991). Twin
delivery: Influence of the presentation and method of
delivery on the second twin. American Journal of
Obstetrics and Gynecology, 165, 23–27.

Adams, D. M., & Chervenak F. A. (1990). Intrapartum
management of twin gestation. Clinical Obstetrics and
Gynecology, 33, 52–60.

American College of Obstetricians and Gynecologists
(ACOG) Educational Bulletin. (1999). Special prob-
lems of multiple gestations. No. 253, November 1998
(Replaces No. 131, August 1989). International
Journal of Gynaecology and Obstetrics, 64, 323–333.

American College of Obstetricians and Gynecologists
Committee on Practice Bulletins — Obstetrics; Society
for Maternal–Fetal Medicine; ACOG Joint Editorial
Committee. (2004). ACOG Practice Bulletin #56:
Multiple gestation: complicated twin, triplet, and
high-order multifetal pregnancy. Obstetrics and
Gynecology, 104, 869–883.

Barrett, J. F. R. (2003). Randomised controlled trial for
twin delivery. British Medical Journal, 326, 448.

Barrett, J. F., & Ritchie, W. K. (2002). Twin delivery. Best
Practice and Research. Clinical Obstetrics and
Gynaecology, 16, 43–56.

Blickstein, I., Goldman, R. D., & Kupferminc, M. (2000).
Delivery of breech first twins: A multicentre retrospec-
tive study. Obstetrics and Gynecology, 95, 37–42.

Caukwell, S., & Murphy, D. J. (2002). The effect of mode
of delivery and gestational age on neonatal outcome
of non-cephalic-presenting second twin. American
Journal of Obstetrics and Gynecology, 187,
1356–1361.

Cetrulo, C. L. (1986). The controversy of mode of deliv-
ery in twins: The intrapartum management of twin
gestation (Part I). Seminars in Perinatology, 10,
39–43.

Constantine, G., & Redman, C. W. (1987). Cesarean
delivery of the second twin. Lancet, 1, 618–619.

Crowther, C. A. (2000). Caesarean delivery for the second
twin. Cochrane Database of Systematic Reviews
(Online), 2, CD000047.

Davison, L., Easterling, T. R., Jackson, J. C., & Benedetti,
T. J. (1992). Breech extraction of low-birth-weight
second twins: Can cesarean section be justified?
American Journal of Obstetrics and Gynecology, 166,
497–502.

Essel, J. K., & Opai-Tetteh, E. T. (1996). Is routine cae-
sarean section necessary for breech-breech and
breech-transverse twin gestations? South African
Medical Journal, 86, 1196–1200.

Grisaru, D., Fuchs, S., Kupferminc, M. J., Har-Toov, J.,
Niv, J., & Lessing, J. B. (2000). Outcome of 306 twin
deliveries according to first twin presentation and
method of delivery. American Journal of Perinatology,
17, 303–307.

Hannah, M. E., Hannah, W. J., Hewson, S. A., Hodnett,
E. D., Saigal, S., & Willan A. R. (2000). Planned cae-
sarean section versus planned vaginal birth for breech
presentation at term: A randomised multicentre trial.
Term Breech Trial Collaborative Group. Lancet, 356,
1375–1383.

526 Twin Research and Human Genetics June 2007

Vesna Bjelic-Radisic, Gunda Pristauz, Josef Haas, Albrecht Giuliani, Karl Tamussino, Arnim Bader,  Uwe Lang, and  Dietmar Schlembach

https://doi.org/10.1375/twin.10.3.521 Published online by Cambridge University Press

https://doi.org/10.1375/twin.10.3.521


Hogle, K. L., Hutton, E. K., McBrien, K. A., Barrett, J. F.,
& Hannah, M. E. (2003). Cesarean delivery for twins:
A systematic review and meta-analysis. American
Journal of Obstetrics and Gynecology, 188, 220–227.

Keith, L. G., Johnson, T. R., & Lopez-Zeno, J. A. (1995).
Labor and delivery. In Keith, L. G., Papiernik, E.,
Keith, D. M., & Luke, B., (Eds.), Multiple pregnan-
cies. Epidemiology, gestation and perinatal outcome
(pp. 503–516). New York: Parthenon Publishing.

MacKay, P. A., Berg, C. J., King, J C., Duran, C., &
Chang, J. (2000). Pregnancy-related mortality among
women with multifetal pregnancies. Obstetrics and
Gynecology, 107, 563–568.

Martin, J. A., Hamilton, B. E., Sutton, P. D., Ventura, S.
J., Menacker, F., & Munson, M. L. (2003). Births:
Final data for 2003. National Vital Statistics Reports,
54, 1–116.

Morrison, J. J., Rennie, J. M., & Milton, P. J. (1995).
Neonatal respiratory morbidity and mode of delivery
at term: Influence of timing of elective caesarean
section. British Journal of Obstetrics and
Gynaecology, 102, 101–106.

Oyelese, Y., Ananth, C. V., Smulian, J. C., & Vintzileos,
A. M. (2005). Delayed interval delivery in twin preg-
nancies in the United States: Impact on perinatal
mortality and morbidity. American Journal of
Obstetrics and Gynecology, 192, 439–444.

Persad, V. L., Baskett, T. F., O’Connell, C. M., & Scott,
H. M. (2001). Combined vaginal-cesarean delivery of
twin pregnancies. Obstetrics and Gynecology, 98,
1032–1037.

Pons, J. C., Dommergues, M., Ayoubi, J. M., Gelebart,
M., & Papiernik, E. (2002). Delivery of the second
twin: Comparison of two approaches. European

Journal of Obstetrics and Gynecology and
Reproductive Biology, 104, 32–39.

Rabinovici, J., Barkai, G., Reichman, B., Serr, D. M., &
Mashiach, S. (1987). Randomized management of
second nonvertex twin: Vaginal delivery or cesarean
section. American Journal of Obstetrics and
Gynecology, 156, 52–56.

Roopnarinesinhg, A. J. (2002). Abdominal delivery of the
second twin. Journal of Obstetrics and Gynecology,
22, 379–380.

Shao, D. (1995). [The relationship between maternal
body weight index and fetal weight and delivery
mode]. Zhonghua Fu Chan Ke Za Zhi, 30, 718–720.

Smith, G. C., Pell, J. P., & Dobbie, R. (2002). Birth order,
gestational age, and risk of delivery related perinatal
death in twins: Retrospective cohort study. British
Medical Journal, 325, 1004–1006.

Usha Kiran, T. S., Hemmadi, S., Bethel, J., & Evans, J.
(2005). Outcome of pregnancy in woman with an
increased body mass index. BJOG: An International
Journal of Obstetrics and Gynaecology, 112,
768–772.

Yang, Q., Wen, S. W., Chen, Y., Krewski, D., Fung, K. F.,
& Walker, M. (2005). Neonatal death and morbidity
in vertex–nonvertex second twins according to mode
of delivery and birth weight. American Journal of
Obstetrics and Gynecology, 192, 840–847.

Wen, S. W., Fung, K. F., Oppenheimer, L., Demissie, K.,
Yang, Q., & Walker, M. (2004). Occurrence and pre-
dictors of cesarean delivery for the second twin after
vaginal delivery of the first twin. Obstetrics and
Gynecology, 103, 413–419.

Wolff, K. (2000). Excessive use of cesarean section for the
second twin? Gynecologic and Obstetric
Investigation, 50, 28–32

527Twin Research and Human Genetics June 2007

Neonatal Outcome of Second Twins

https://doi.org/10.1375/twin.10.3.521 Published online by Cambridge University Press

https://doi.org/10.1375/twin.10.3.521

