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Abstract
Background: Vertex-vertex and vertex-nonvertex presentations are the most common and advisable for
vaginal delivery. We aimed to explore the maternal and neonatal outcomes of twin pregnancy between
vertex and non-vertex presentations of the 2nd twin in vaginal delivery.

Methods: In this unicentric retrospective cohort study, data of 213 mothers during twin pregnancy after
vaginal delivery from January 2016 to July 2020 were collected. The women were divided into the vertex-
vertex presentation group (VV) and vertex-breech presentation group (VB). Data of maternal and neonatal
outcomes were compared between groups.

Results: Among the 213 mother-infant dyads, there were 140 women in the VV group and 73 women in
the VB group (65.73% vs. 34.27%). There were more males for the 1st fetus (60.3% vs. 35.7%, P=0.001),
less twin-to-twin delivery interval (12.260±10.437 min vs. 9.360±6.509 min, P=0.032), less birthweight for
the 2nd fetus (2218.160±42.698 g vs. 1999.040±66.288 g, P=0.045), greater birthweight discordance
(233.814±16.576 g vs. 273.260±31.688 g, P=0.024), earlier gestational age (243.214±1.626 day vs.
235.2055±2.455 day, P=0.030), more breech extraction used (98.6% vs. 0, P<0.001) in the VB group.
Infants in the VB group had a higher incidence of admission to NICU (P=0.017), lower 1-minute (P<0.001)
and 5-minute Apgar score (P=0.043) for the 2nd twin. After the adjustment of the twin gender, birth weight,
chorionic properties and gestational age, the 2nd twin in the VB group still had lower 1-minute Apgar
scores. Adjusted linear regression showed that twin presentation remained associated with gestational
age (P=0.045).

Key Conclusions: The 2nd twins of the vertex-breech presentation have lower 1-minute Apgar scores
compared with those in the vertex-vertex presentation. Fetal presentation is an independent factor for 1-
minute Apgar score. Fetal presentation is associated with increased odds of preterm. However, further
exploration of this relationship is still needed.

Background
The twin birthrate was 32.1 per 1,000 total births in 2019 according to the data from the National Center
for Health Statistics [1]. All combinations of intrapartum twin presentations are categorized into four
groups: 1) vertex with vertex; 2) vertex with nonvertex; 3) nonvertex with vertex; 4) nonvertex with
nonvertex [2]. Among the four presentations, vertex-vertex presentation accounted for 47%-74%, vertex-
nonvertex presentation 26%-38%, nonvertex-vertex presentation 3%-7% and nonvertex-nonvertex
presentation 13%-26% [3, 4]. Accurate determination of fetal presentation is essential for the selection of
delivery method and the management of labor [5]. Generally, vaginal delivery is recommended in case of
no complications with the 1st fetus in vertex presentation for twin pregnancy after 32 gestational weeks
[6]. Conversely, in the event of the 1st twin in breech presentation, planned cesarean delivery is suggested
by the American College of Obstetricians and Gynecologists [7]. Therefore, vertex-vertex and vertex-
nonvertex are the most common presentations and advisable for vaginal delivery. As reported by a
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randomized trial conducted on 2,804 twins with the 1st twin in the vertex presentation, compared with
planned vaginal delivery [8], no bene�ts can be gained from the planned cesarean section in reducing the
risk of fetal or neonatal death or serious neonatal morbidity. It was found that the 2nd twin had a higher
risk of an adverse perinatal outcome than that for the 1st twin; however, the planned cesarean section did
not reduce this risk.

Currently, most studies are focusing on the choice of cesarean section or vaginal delivery for nonvertex
twin presentation. To our knowledge, little is known about the maternal and neonatal outcomes in twin
pregnancy between vertex and nonvertex presentations of vaginal delivery. Twin pregnancy is exposed to
higher maternal and neonatal risks mainly due to prematurity and mortality of newborns. In a secondary
analysis of data from a national prospective study (JUMODA) [9] conducted in 1,467 twin pregnancies
with 1st twins in breech presentation, 79.7% planned cesarean and 20.3% planned vaginal births. Vaginal
delivery was found with no correlation with higher neonatal mortality and morbidity for either twin despite
only a small proportion of vaginal delivery in this study. It showed a tendency to develop vaginal delivery
techniques in twin pregnancy in the existing research and clinical practice. These �ndings could be
generalized to centers where obstetricians were trained to get accustomed to vaginal deliveries for the
breech presentation. The in�uence of twin presentation on maternal and neonatal outcomes in vaginal
delivery remains unclear [10]. This study is aimed to analyze the maternal and neonatal outcomes of twin
pregnancy between the vertex-vertex presentation and vertex-nonvertex presentation in vaginal delivery.

Material And Methods
Design

A retrospective cohort study was conducted at a tertiary teaching hospital. Data on twin pregnancies after
vaginal delivery from January 2016 to July 2020 were collected. The protocol was approved by the Ethics
Committee of ** Maternal and Child Health Hospital (Y2020013). The eligibility of potential participants
was assessed by medical records. Since all information was anonymized and deidenti�ed before
analysis, the informed consent was waived. This project has been registered in Chinese Clinical Trial
Registry (ChiCTR2000041228).

Participants

We carried out the study at the Maternal and Child Health Hospital, a comprehensive university teaching
hospital with 200 beds in the maternity ward. The number of newborns delivered was 10,000–12,000
annually, accounting for over 50% of the total births in ** City. The vaginal delivery rate was around 55%
for singleton and 15.59% for twin birth. We collected data on twin pregnancy after vaginal delivery and
the 1st fetus with vertex presentation. We excluded women and fetuses with 1) Intrauterine death of
either one of the twins before the onset of labor; 2) Fetal malformations; 3) Caesarean section; 4)
Nonvertex-vertex presentation or nonvertex-nonvertex presentation; 5) Ultrasound diagnosis of twin-twin
transfusion syndrome; or 6) Iatrogenic preterm delivery (Medically induced preterm that was commonly
caused by preeclampsia, placenta previa, or fetal growth restriction [11].).
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Grouping

Fetal presentation was determined by ultrasound before the start of active labor [12] and con�rmed at the
end of the 2nd twin birth. Fetal presentation was categorized into the following two groups: vertex-vertex
(VV) presentation group and vertex-breech (VB) presentation group. VV and VB are the most common
presentation for vaginal delivery recommended by the guidelines. On this basis, the present study was
primarily aimed to compare the outcomes between VV group and VB group.

Neonatal and Maternal Outcomes

Primary outcomes
The Apgar score provides guidance for evaluating the condition and prognosis of the neonates. A score
of 7 or higher indicates a good or excellent neonatal condition. Moreover, a low Apgar score (0–3)
increases the risk of neonatal death. The 1-min and 5-min Apgar score was evaluated independently by
two midwives.

For all infants deemed viable, umbilical artery cord blood was routinely sampled and placed on ice by
nurses immediately after delivery. Subsequent analysis was usually completed within 10 minutes after
delivery [13]. GEM-4000 Blood Gas Analyzer was used throughout the study.

Whether to transfer to NICU was independently judged by two pediatricians, at least one with a senior
professional title. The indications to the NICU were: 1) The newborns with longer duration of intrauterine
distress or severe asphyxia need guardianship; 2) Premature infants, very low birth weight infants or
small for gestational age infants need close monitoring; 3) Hypoxic-ischemic encephalopathy,
intracranial hemorrhage, and central nervous system infection; 4) Newborns with acute or chronic
respiratory failure, frequent apnea, need oxygen therapy, endotracheal intubation, and mechanical
ventilation, as well as respiratory management for various reasons.

Secondary Outcomes
Perineal tears were classi�ed into four grades according to the Green-top Guideline [14]. First-grade tears
were de�ned as the injury to perineal skin and/or vaginal mucosa. Second-grade tears were de�ned as
the injury to the perineum involving perineal muscles but not the anal sphincter. Third-grade and fourth-
grade tears were de�ned as the injury to the perineum involving the anal sphincter complex.

Postpartum hemorrhage (PPH) was de�ned as excessive bleeding (≥ 500 ml in vaginal delivery)
occurring within the �rst 24 hours after delivery [15]. Volumetric blood loss measurement techniques [16]
was conducted by placing a curved disk under the buttocks of the parturient to evaluate the volume of
blood loss. Gravimetric blood loss measurement techniques were conducted by weighing all swabs and
towels with blood contamination within the �rst 24th hours [17]. After subtracting the original weight of
all swabs and towels, the difference obtained was divided by 1.05 to be the �nal bleeding volume.
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Demographic and clinical information

Information retrieval, including maternal age, pre-pregnancy BMI, parity, gestational age, birth weight, fetal
gender from the registers, medical records, and obstetric database was performed. The complications
included hydramnion, hypamnion, heart disease, hyperthyroidism, hypothyroidism, intrahepatic
cholestasis, placenta praevia, premature rupture of membranes, fetal distress, abruptio placenta, and
umbilical cord prolapse. The measurement of birth weight was accurate to 2 grams. Gestational age was
based on the �rst day of the last menstrual period [18]. If a woman was not sure about her last menstrual
period, the larger of the two CRLs (Crown-rump length) would be used to estimate the gestational age in
spontaneously conceived pregnancies. In vitro fertilization-embryo transfer (IVF-ET), gestational age was
determined by the date of embryo transfer [19]. Preterm infants can be classi�ed into early preterm birth
(28 ~ 33+ 6 weeks), late preterm birth (34 ~ 36+ 6 weeks), and full-term birth [20].

Management of Vaginal Delivery

The Selection of the Planned Delivery
For uncomplicated, dichorionic diamniotic twins, with an estimated fetal weight of exceeding 1,500 g, and
the leading twin with vertex presentation, it was suggested to have vaginal delivery. Nonvertex-vertex
presentation and nonvertex-nonvertex presentation were scheduled for elective cesarean deliveries. After
discussing the advantages and disadvantages of vaginal delivery, patients decided whether they were
willing to try vaginal delivery. In case a woman was admitted to the hospital at the end of the �rst stage
or at the second stage, an emergency vaginal birth was conducted.

Management of the First Stage of Labor
A full range of personnel and equipment were available. The personnel for a twin delivery included two
obstetricians, three obstetrician-midwifes, an anesthesiologist with an assistant (if necessary), a
neonatologist, a neonatal nurse and a quali�ed sonographic assistance. Both twins underwent
continuous cardiotocography during the entire process of delivery using a Polar heart monitor with dual-
channel capability. A portable ultrasound machine was available to check fetal presentations. The
delivery room was equipped with complete emergency cesarean section.

Management of the Second Stage of Labor
The umbilical cord was clamped and cut after the delivery of the �rst fetus. After delivery of the 1st twin,
the monitoring of the 2nd twin was continued through physical examination, ultrasound, and electronic
fetal monitoring. Ultrasound was adopted to assess the 2nd twin's presentation.

Amniotomy of the 2nd twin was not performed until after the head was engaged. The speci�c �nite
interval was set to be completed within 30 minutes between delivery of the 1st and 2nd twin. If the 2nd
twin was in a breech presentation, we preferred breech extraction if there were no contraindications to this
procedure [21, 22]. Pinard maneuver assisted the delivery of the buttocks, trunk, and lower limbs. Loveset
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maneuver facilitated the delivery of the arms and Mauriceau-Smellie-Veit maneuver assisted the delivery
of the head.

Neonatal Resuscitation
After delivery, immediate care included drying the newborn, removing the airway of secretions (if
necessary), and providing warmth. For newborns with greater probability to need resuscitation, a skilled
neonatal resuscitation clinician took care of the high-risk infant in the delivery room. In our hospital, all
health care providers took care of newborn infants (neonatologists, midwives and anesthesiologists)
received training. The resuscitation procedures followed Chinese neonatal resuscitation guidelines (CNR,
2016) based on American Academy of Pediatrics Guidelines for Neonatal Resuscitation 2015. The
procedures included initial steps in stabilization, ventilate and oxygenate, initiate chest compressions and
administer epinephrine and/or volume applied primarily to newborn infants transitioning from
intrauterine to extrauterine life.

Statistical analysis
The sample size was calculated by the primary outcome of Apgar score where 1:2 matching was used for
VV and VB groups according to the proportion of the two presentations [3, 4]. Two-sided level of
signi�cance of 0.05 and power of 0.8 were set. The �nal planned total sample size in VB group was 70
and 140 in VV group. The sample size calculation was performed on PASS software, version 14.0
(Number Cruncher Statistical Software).

SPSS for Windows, Version 25.0 was used for data analysis. Continuous variables with normal
distribution were expressed with mean and standard deviations and analyzed with two independent
samples t-test. Chi-square test was used for categorical variables. Apgar scores over time were compared
by repeatedly measuring ANOVA.

Considering the imbalanced baseline and confounding factors, we performed regression models on the
maternal and neonatal outcomes, including the multivariate linear regression and binary logistic
regression analysis. P < 0.05 was considered statistically signi�cant.

Results
Among 1,450 cases of twin pregnant women delivering babies in the ** Maternal and Child Health
Hospital from Jan. 2016 to Jul. 2020, 226 (15.59%) were delivered vaginally and 213 subjects were
eligible. There were 140 subjects in the VV group and 73 in the VB group (Fig. 1).

Among the 213 cases, there were more males for the 1st fetus (60.3% vs. 35.7%, P = 0.001), less twin-to-
twin delivery interval (12.260 ± 10.437 min vs. 9.360 ± 6.509 min, P = 0.032), earlier gestational age
(243.214 ± 1.626 day vs. 235.2055 ± 2.455 day, P = 0.030), and more breech extraction used (98.6% vs. 0,
P < 0.001), less birthweight for the 2nd fetus (2218.160 ± 42.698 g vs. 1999.040 ± 66.288 g, P = 0.045),
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greater birthweight discordance (233.814 ± 16.576 g vs. 273.260 ± 31.688 g, P = 0.024) in the VB group
(Table 1).
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Table 1
Demographic and Clinical Information (mean ± SD / n (%))

Outcome VV presentation VB presentation t/χ2/F P

Age, year 28.140 ± 4.152 27.620 ± 3.600 1.603 0.366

Maternal pre-pregnancy BMI

< 18.5

≧ 18.5&<23.0

≧ 23.0&<25.0

≧ 25.0

12.86%

58.57%

0.15%

13.57%

13.70%

54.79%

15.07%

16.44%

0.416 0.937

Parity

1

2

3

4

1(0.71)

107(76.43)

30(21.43)

2(1.43)

0

54(73.97)

17(23.29)

2(2.74)

1.276 0.787

Residence

Urban

Rural

73(52.14)

67(47.86)

35(47.95)

38(52.05)

0.638 0.888

Cord around neck

Yes

No

30(21.43)

110(78.57)

9(12.33)

64(87.67)

2.656 0.103

Chorionic properties##

Dichorionic

Monochorionic

89(65.44)

47(34.56)

51(70.83)

21 (29.17)

0.6229 0.430

*Complication refers to hydramnion, hypamnion, heart disease, hyperthyroidism, hypothyroidism,
intrahepatic cholestasis, placenta praevia, premature rupture of membranes, fetal distress, abruptio
placenta, and umbilical cord prolapse.

Chorionic properties## had 4 missing data in the VV group and 1 in the VB group.

VV‡=vertex-vertex, VB§=vertex-breech

Extremely low birthweight†: <1500g; Low birthweight††: 1500-2499g; Normal birthweight**≥ 2500g.



Page 9/21

Outcome VV presentation VB presentation t/χ2/F P

Gestational age, week

28 ~ 33 + 6

34 ~ 36 + 6

37 ~ 42

45(32.14)

61(43.57)

34(24.29)

37(50.68)

24(32.88)

12(16.44)

7.028 0.030

Type of Preterm

Premature rupture of the membrane

Spontaneous preterm

56(52.83)

50(47.17)

26(42.62)

35(57.38)

1.614 0.024

Premature rupture of membranes

Yes

No

64(45.71)

76(54.29)

27(36.99)

46(63.01)

1.494 0.222

Pregnancy-induced hypertension

Yes

No

8(5.71)

132(94.28)

4(5.5)

69(94.5)

0.005 0.944

Gestational diabetes

Yes

No

20(14.29)

120(85.71)

8(10.96)

65(89.04)

0.465 0.495

Complications*

Yes

No

18(12.86)

122(87.14)

4(5.48)

69(94.52)

2.820 0.093

Vaginal birth after cesarean section

Yes

No

5(3.57)

135(96.43)

1(1.37)

72(98.63)

0.850 0.357

*Complication refers to hydramnion, hypamnion, heart disease, hyperthyroidism, hypothyroidism,
intrahepatic cholestasis, placenta praevia, premature rupture of membranes, fetal distress, abruptio
placenta, and umbilical cord prolapse.

Chorionic properties## had 4 missing data in the VV group and 1 in the VB group.

VV‡=vertex-vertex, VB§=vertex-breech

Extremely low birthweight†: <1500g; Low birthweight††: 1500-2499g; Normal birthweight**≥ 2500g.
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Outcome VV presentation VB presentation t/χ2/F P

Labor analgesia

Yes

No

32(22.85)

108(77.14)

23(31.51)

50(68.49)

1.874 0.171

Doula

Yes

No

22(15.71)

118(84.29)

8(10.95)

65(89.04)

0.897 0.344

Gender of the 1st fetus

Male

Female

50(35.71)

90(64.29)

44(60.27)

29(39.73)

11.738 0.001

Gender of the 2nd fetus

Male

Female

68(48.57)

72(51.43)

35(47.95)

38(52.05)

0.008 0.931

Birth Weight of the 1st fetus, g

Extremely low †

Low††

Normal**

13(9.29)

87(62.14)

40(28.57)

14(19.18)

38(52.05)

21(28.77)

4.537 0.103

Birth Weight of the 2nd fetus

Extremely low†

Low††

Normal**

13(9.29)

83(59.29)

44(31.43)

15(20.55)

42(57.53)

16(21.92)

6.195 0.045

Birthweight discordance, g 233.814 ± 16.576 273.260 ± 
31.688

5.138 0.024

*Complication refers to hydramnion, hypamnion, heart disease, hyperthyroidism, hypothyroidism,
intrahepatic cholestasis, placenta praevia, premature rupture of membranes, fetal distress, abruptio
placenta, and umbilical cord prolapse.

Chorionic properties## had 4 missing data in the VV group and 1 in the VB group.

VV‡=vertex-vertex, VB§=vertex-breech

Extremely low birthweight†: <1500g; Low birthweight††: 1500-2499g; Normal birthweight**≥ 2500g.
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Outcome VV presentation VB presentation t/χ2/F P

Vaginal assisted deliveries of the 1st
fetus

None

Forceps delivery

Breech extraction

125(89.29)

14(10.00)

1(0.71)

68(93.15)

5(6.85)

0

1.028 0.746

Vaginal assisted deliveries of the 2nd
fetus

None

Forceps delivery

Breech extraction

135(96.43)

5(3.57)

0

1(1.37)

0

72(98.63)

252.175 0.000

Twin-to-twin delivery interval, min 12.260 ± 10.437 9.360 ± 6.509 1.954 0.032

First stage of labor, min 320.985 ± 
178.763

297.466 ± 
16.248

2.076 0.328

Second stage of labor, min 46.590 ± 2.870 41.397 ± 28.999 0.301 0.267

Third stage of labor, min 7.459 ± 4.789 6.685 ± 2.881 5.110 0.143

*Complication refers to hydramnion, hypamnion, heart disease, hyperthyroidism, hypothyroidism,
intrahepatic cholestasis, placenta praevia, premature rupture of membranes, fetal distress, abruptio
placenta, and umbilical cord prolapse.

Chorionic properties## had 4 missing data in the VV group and 1 in the VB group.

VV‡=vertex-vertex, VB§=vertex-breech

Extremely low birthweight†: <1500g; Low birthweight††: 1500-2499g; Normal birthweight**≥ 2500g.

Infants in the VB group had a higher incidence of admission to NICU (P = 0.017), lower 1-minute (P < 
0.001) and 5-minute Apgar score (P = 0.043) for the 2nd fetus. There was no difference in the postpartum
hemorrhage (P = 0.272) and perineal tears (P = 0.877) between VV group and VB group (Table 2).
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Table 2
Maternal and Neonatal Outcomes between VV and VB presentation (mean ± SD / n (%))

  VV
presentation (n 
= 140)

VB
presentation
(n = 73)

t//F P

Fetal outcomes

Transfer to the NICU

Yes

No

72(51.43)

68(48.57)

50(68.49)

23(31.51)

5.710 0.017

1-minute Apgar score of
the1st fetus

8 ~ 10

0 ~ 7

132(94.29)

8(5.71)

67(91.78)

6(8.22)

Time: F = 
13.596

Group: F = 
0.029

Time*Group:
F = 0.143

Time: P = 0.000

VV: 1 min vs 5
min, p = 0.005

VB: 1 min vs 5
min, p = 0.013

Group: P = 0.866

1 min: VV vs VB,
p = 0.796

5 min: VV vs VB,
p = 0.999

Time*Group: P = 
0.706

5-minute Apgar score of
the 1st fetus

8–10

0–7

135(96.43)

5(3.57)

72(98.63)

1(1.37)

1-minute Apgar score of
the 2nd fetus

8–10

0–7

124(88.57)

16(11.43)

52(71.23)

21(28.77)

Time: F = 
74.629

Group: F = 
12.106

Time*Group:
F = 16.610

Time: P = 0.000

VV: 1 min vs 5
min, p < 0.001

VB: 1 min vs 5
min, p < 0.001

Group: P = 0.001

1 min: VV vs VB,
P < 0.001

5 min: VV vs VB,
p = 0.043

Time*Group: P < 
0.001Note:

VV‡=vertex-vertex, VB§=vertex-breech. UA pH*=umbilical artery pH

UA pH of 1st fetus and 2nd fetus had 114 missing data in the VV group and 60 in the VB group.

Postpartum hemorrhage# (NO means blood loss 500 ml; Yes means blood loss ≥ 500 ml)
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  VV
presentation (n 
= 140)

VB
presentation
(n = 73)

t//F P

5-minute Apgar score of
the 2nd fetus

8–10

0–7

138(98.57)

2(1.43)

70(95.89)

3(4.11)

UA pH* of the 1st fetus 7.27 ± 0.08 7.27 ± 0.05 0.634 0.647

UA pH* of the 2nd fetus 7.23 ± 0.10 7.25 ± 0.05 2.757 0.611

Maternal outcomes

Postpartum
hemorrhage#

No

Yes

108(77.14)

32(22.86)

61(83.56)

12(16.43)

1.206 0.272

Perineal tears

First-degree

Second-degree

Third-degree

Fourth-degree

79(56.43)

61(43.57)

0

0

42(57.53)

31(42.47)

0

0

0.024 0.877

Note:

VV‡=vertex-vertex, VB§=vertex-breech. UA pH*=umbilical artery pH

UA pH of 1st fetus and 2nd fetus had 114 missing data in the VV group and 60 in the VB group.

Postpartum hemorrhage# (NO means blood loss 500 ml; Yes means blood loss ≥ 500 ml)

After controlling for fetus gender, birth weight, chorionic properties, and gestational age, twin presentation
was still correlated with 1-min Apgar score (P = 0.003). However, twin presentation was no longer
signi�cant for the admission to NICU and 5-min Apgar score. Adjusted linear regression showed that birth
weight of the 2nd fetus (P = 0.002) and chorionic properties (P = 0.004) contributed to 1-min Apgar score
of the 2nd fetus. Birth weight of the 2nd fetus (OR = 0.437, 95%CI 0.206 ~ 0.926), gestational age (OR = 
0.032, 95%CI 0.009 ~ 0.113) was correlated with the admission to NICU (Table 3). Twin presentation (P = 
0.045), maternal pre-pregnancy BMI (P = 0.036), birth weight of the 1st fetus (P = 0.000) and birth weight
of the 2nd fetus (P = 0.000) was associated with gestational age. It was found through logistic regressive
analysis that parity had a signi�cant effect on perineal tears (OR = 0.098, 95%CI 0.038 ~ 0. 209) (Table 4).
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Table 3
The relative risk for neonatal outcomes between VV and VB presentation, adjusted for variables in

Table 1.

  B S.E t/Wald Beta/OR 95%CI

Twin presentation

Admission to the NICU** 0.332 0.475 3.062 2.297 0.905 ~ 5.832a

1-minute Apgar score of the 1st fetus# 0.054 0.193 0.279 0.019 -0.326 ~ 0.434b

5-minute Apgar score of the 1st fetus# 0.059 0.125 0.471 0.033 -0.187~-0.305b

1-minute Apgar score of the 2nd fetus# -0.679 0.218 -2.937 -0.194 -1.109~-0.250b

5-minute Apgar score of the 2nd fetus# -0.120 0.120 -1.000 -0.064 -0.356 ~ 0.116b

Gestational age# -3.039 1.506 -2.018 -0.072 -6.007~-0.070b

Note:

aThe odds ratio (OR) values and their respective 95% con�dence intervals (95% CI) were calculated.

b Mean beta values are represented with %95 con�dence interval (CI).

#In multiple linear regression model, twin presentation (P = 0.002), birth weight of the 2nd fetus (P = 
0.002) and chorionic properties (P = 0.004) were related to 1-min Apgar score of the 2nd fetus, after
controlling for birth weight, gender of fetus and gestational age. Twin presentation (P = 0.045),
maternal pre-pregnancy BMI (P = 0.036), birth weight of the 1st fetus (P = 0.000) and birth weight of
the 2nd fetus (P = 0.000) were associated with gestational age.

**By logistic regressive analysis, birthweight of the 2nd fetus (OR = 0.437, 95%CI 0.206 ~ 0.926),
gestational age (OR = 0.032, 95%CI 0.009 ~ 0.113) were related to admission to NICU.

Table 4
Adjusted maternal outcomes between VV and VB presentation after controlling for maternal age, parity

and gestational age

  B S.E Wald OR 95%CI

Twin presentation

Perineal tears† 0.342 0.434 0.623 1.408 0.602 ~ 3.293a

Postpartum hemorrhage -0.249 0.391 0.408 0.779 0.362 ~ 1.676a

†By logistic regressive analysis, parity was related to perineal tears (OR = 0.098, 95%CI 0.038 ~ 0.
209).

aThe odds ratio (OR) values and their respective 95% con�dence intervals (95% CI) were calculated.
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Discussion
In this research, we compared the maternal and neonatal outcomes between VV and VB presentation in
twin pregnancy after vaginal delivery. A major �nding was that the vertex-breech presentation was a risk
factor for 1-minute Apgar score of the 2nd fetus. According to the univariate analysis, twin presentation
was correlated with 1-min and 5-min Apgar score of the 2nd fetus and admission to NICU. However, after
controlling for confounding factors, 5-min Apgar score and admission to NICU were no longer signi�cant.

The vertex-breech presentation was a risk factor for a lower 1-min Apgar score. A study reported that the
hypoxia was more serious in fetuses at breech presentation than that at vertex presentation, presumably
due to a greater extent of cord compression [23]. Despite the non- statistically signi�cant umbilical cord
blood pH between the VV group and VB group in our research, lots of missing data in UA pH may
contribute to this negative result. In our research, the delivery duration at the breech presentation was not
prolonged, which was related to high usage of forceps and active intervention of medical staff. Another
explanation was that the prolonged interval between body and head in the breech presentation may
increase risks of neonatal asphyxia, resulting in a lower 1-min Apgar score. We contributed reasonable
resuscitation and team collaboration to the negative results of 5-min Apgar score between VV and VB
group. The 1-min Apgar score re�ects the neonatal status at birth. Gestational age, longer duration of the
second stage of labor, forceps delivery or vacuum extraction, neonatal weight, and neonatal gender were
independent risk factors for low 1-min Apgar scores [24]. Traditionally, it has not been assumed that low
1-min Apgar score predicts the long-term outcome of an individual neonate. However, studies have
reported that 1-min Apgar scores were correlated with mortality and morbidity of neonates and the
incidence to admission to NICU [25]. Despite the success of resuscitation, 1-min Apgar score was an
important predictor for neonatal outcomes and required su�cient attention. However, the low rate of
labor analgesia in this study may restrict the application of our results, considering the underlying effect
of analgesia on maternal and neonatal outcomes [26].

In this case-control study, there were more males for the 1st fetus, earlier gestational age, less birthweight
for the 2nd fetus in the VB group. Previous studies reported the association between male fetal
pregnancy and the risk of preterm birth in singleton pregnancies [27]. Females at similar gestational ages
showed better outcomes with less morbidity and worse overall survival among singleton pregnancies
than males. Compared with females, males exhibited a longer disease course and poorer prognosis in
many pathological states [28]. Sex-speci�c differences between twin fetuses still need further study.

Another important �nding is there were more preterm fetuses in vertex-breech presentation. Our linear
regression model showed the relationship between gestational age and twin presentation. The
relationship between preterm birth and twin presentation was unclear in the previous study. There was a
view that vertex-breech presentation was attributed to an earlier gestational age. An alternative view was
that breech presentation caused uterine overdistention, leading to premature rupture of membranes [29].
However, in our present study, the incidence of premature rupture of the membrane in the VB group
(52.83%) was lower than that in VV group (42.62%). Therefore, further research is needed to explore the
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casual relationship between fetal presentation and preterm birth. The same explanation could be applied
to elucidate the relationship between the fetal presentation and birthweight. Preterm was the main cause
of low birthweight in newborns from VB group. Additionally, there was greater birthweight discordance in
the VB group in our study. Previous study has identi�ed birthweight discordance as an independent risk
factor for adverse perinatal outcome [30]. Birthweight discordance was considered as a predictor for poor
long-term motor and intellectual outcome [31]. Victoria et al. found that growth discordance affected
11%~36% of monochorionic twin pregnancies [32]. However, the relationship between twin presentation
and chorionic properties was not found in this study.

Vertex-breech presentation was a risk factor for 1-min Apgar score. This result implied that it was
necessary to convey information about the newborn’s overall status in response to resuscitation efforts
and incidence to admission to NICU. Therefore, the relationship between twin presentation and 1-min
Apgar scores are worthy of great attention and investigation. It is recommended that the presentation of
twin pregnancy should be careful monitored by ultrasound before vaginal delivery. After the delivery of
the �rst twin, an ultrasound detection should be conducted to ensure the continued presentation of the
second twin. For vertex-breech presentation, multi-disciplinary collaboration including a neonatologist, a
midwife and an anesthesiologist should be provided. For twin presentation, especially breech
presentation, a Neonatal Resuscitation Team should be routinely trained to improve their individual and
group performance. Early detection of risk factors and timely intervention to address these issues may
need to improve neonatal outcomes at birth and reduce the rate of admission to NICU. Hence, further
researches on the reason and risk factors for vertex-breech presentation of twins are required. In clinical
practice, greater attention should be paid to fetal growth and future development in VB presentation.

Limitation
Our study had limitations like most retrospective studies. Abnormal presentations such as incomplete
breech and frank breech have not been discriminated in detail. Another major limitation is the large
amount of missing data in UA pH. To this end, low rate of twin pregnancy in vaginal delivery may cause a
selection bias.

Conclusion
The vertex-breech presentation is a risk factor for the 1-min Apgar score of the 2nd twin after vaginal
delivery. The twin presentation needs to be determined before vaginal delivery. An experienced
multidisciplinary team was recommended for the breech presentation in vaginal delivery. Fetal
presentation is associated with increased odds of preterm. However, further exploration of this
relationship is still needed.

Abbreviations
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Vertex-vertex
VB
Vertex-breech
UA pH
Umbilical artery pH
NICU
A neonatal intensive care unit
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Body mass index
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Figure 1

Flow Chart of Participants from Eligibility to Data Analysis.


