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Abstract

Background: The incidence of twin pregnancy has been increasing worldwide and in China. This study provided a comprehensive
analysis of the clinical data of twins in a Chinese tertiary hospital and summarized the clinical characteristics. Methods: A retrospective
collection of data was carried out for 717 cases of twins in the Obstetrics Department of the First Affiliated Hospital of Xi’an Jiaotong
University from 2011 to 2020. A comprehensive analysis of baseline information and maternal and perinatal outcomes was conducted,
and the twin birth rate of the study population was also calculated. Results: The average twin delivery rate was 2.61%. A total of
206 cases were monochorionic, and 511 cases were dichorionic. Premature delivery, hypertensive disorder complicating pregnancy and
premature rupture of membranes were the three most common complications. Caesarean section rates from 2011 to 2019 were maintained
at 70%–80%. A total of 144 cases (20.08%) of 717 twin cases were complicated twins. Birthweight discordance ≥25% accounted for
13.53% of cases. Adverse neonatal outcomes with higher incidences were neonatal respiratory distress syndrome, small for gestational
age and 1 min Apgar score ≤7. Conclusions: Twin pregnancy has different and unique clinical features. Obstetricians should pay close
attention to its clinical management to obtain better perinatal outcomes.
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1. Introduction
In recent years, with an increase in advanced-age preg-

nancies and the application of assisted reproductive tech-
nology, the incidence of twin pregnancy has been increas-
ing worldwide and in China [1–3]. However, twin preg-
nancies are high-risk pregnancies that are prone to be com-
plicated with maternal and foetal complications. Currently,
there are few twin studies with respect to Chinese tertiary
hospitals. This study was designed to perform a descriptive
analysis of twin pregnancies in a Chinese tertiary hospital,
summarize the clinical characteristics of twin pregnancies,
lay a foundation and indicate key directions for clinical di-
agnosis, treatment and further scientific studies.

2. Methods
2.1 Data collection

A total of 747 cases of twin pregnancy in the Obstet-
rics Department of the First Affiliated Hospital of Xi’an
Jiaotong University from January 2011 toMarch 2020 were
retrospectively retrieved from the medical record system.
Of these cases, 30 were excluded due to one of the fol-
lowing conditions: maternal complications involving acute
internal or surgical diseases, unclear chorionicity, or inac-
cessible records because of patient discharge from another
department. In total, 717 cases with complete information
and clear chorionicity were entered into the database.

The collected clinical information included the fol-
lowing three aspects: baseline information: maternal age,
gravidity, parity, last menstruation period (LMP), pre-
pregnancy weight, pregnancy weight change, height and
chorionicity. Maternal information: maternal chronic dis-
eases including thyroid disease, chronic kidney disease,
connective tissue disease, viral hepatitis, and anaemia; ma-
ternal obstetrical complications including hypertensive dis-
order, pregnancy with diabetes, intrahepatic cholestasis of
pregnancy, premature delivery, placenta previa, placental
abruption, premature rupture of membranes (PROM), pla-
cental implantation, and postpartum haemorrhage; deliv-
ery outcomes including gestational week at the last ad-
mission, reason for admission, delivery week, delivery
mode, and length of hospital stay. For delivery mode, the
indications for emergency caesarean section included se-
vere pre-eclampsia, cardiac failure, threatened labour or
preterm labour from a scarred uterus, foetal distress, pla-
cental abruption, placenta previa, and breech presentation
with PROM. The indications for elective caesarean section
included scarred uterus, mild pre-eclampsia, gestational hy-
pertension, intrahepatic cholestasis of pregnancy, women
with assisted reproductive technology, women aged more
than 35 years, and individual preference. The indications
for vaginal delivery included inevitable abortion, PROM,
threatened preterm labour, and estimated suitable foetal
weights in the second trimester or early third trimester. The
indications for artificial abortion (artificial abortion could
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be carried out at less than 32 weeks in the case of a scarred
uterus and with no gestational week limitations in the case
of a uterus without scarring) included pregnancy termi-
nation due to maternal complications or diseases (severe
pre-eclampsia, severe renal dysfunction, etc.) and twin-
to-twin transfusion syndrome (TTTS), intrauterine foetal
death (IUFD), and foetus with congenital malformations.
Iatrogenic preterm birth refers to the occurrence of some
complications or comorbidities in the mother or foetus, and
the pregnancy needs to be terminated.

Perinatal information: neonatal outcomes including
sex, foetal position, birth weight, small for gestational age
(SGA) or not, very low birth weight (VLBW) or not, Ap-
gar score, admission to neonatal intensive care unit (NICU)
or not and length of hospital stay; neonatal complica-
tions, such as neonatal asphyxia, intracranial haemorrhage,
neonatal respiratory distress syndrome (NRDS), and neona-
tal death; and the development of complicated twin preg-
nancy (CTP) or not, such as TTTS, selective intrauterine
growth restriction (sIUGR), twin growth discordance, sin-
gle intrauterine foetal death (sIUFD), structural malforma-
tion, and chromosomal abnormalities.

In addition, the twin birth rates of recent years were
calculated according to the delivery records from the deliv-
ery room (including cases of induced labour at more than
28 weeks).

2.2 Judgement criteria

2.2.1 Gestational age

The gestational age was calculated according to the
LMP if it was clearly provided; if the LMP was not clearly
provided or if menstruation was irregular, the gestational
age was calculated according to the gestational age of the
larger twin as indicated by ultrasound in early pregnancy
[4]; when the LMPwas clearly provided, but the gestational
age differed from the gestational age estimated from early
ultrasound by more than 10 days, the gestational age was
corrected according to the ultrasound [5]; for cases of in
vitro fertilization-embryo transfer, the gestational age was
calculated according to the day of egg retrieval or embryo
transfer.

2.2.2 Chorionicity

Chorionicity [4] was judged based on the number of
gestational sacs, the number of placentas and the ‘T’ or ‘λ’
sign in the first and second trimesters, the sex of twins, etc.
Chorionicity was confirmed by placental examination after
delivery.

2.2.3 Weight discordance

Twin weight discordance was defined as [(larger twin
weight—smaller twin weight)/larger twin weight] (%) [4].

2.2.4 Perinatal adverse outcomes
TTTS [6], sIUGR [4] and growth discordance [7] were

diagnosed by the corresponding criteria. Similarly, SGA,
hypertensive disorder, pregnancy with diabetes, intrahep-
atic cholestasis of pregnancy, premature delivery, PROM,
placenta previa, placental abruption, placental implanta-
tion and postpartum haemorrhage were diagnosed by the
corresponding criteria [8], and VLBW, neonatal asphyxia,
NRDS and intracranial haemorrhage were diagnosed by the
corresponding criteria [9].

2.3 Research establishment and registration
The research was approved by the Ethics Commit-

tee of the First Affiliated Hospital of Xi’an Jiaotong Uni-
versity (No. XJTU1AF2015LSL-073), and a clinical re-
search project (No. XJTU1AF-CRS-2015-003) was estab-
lished. Registration has also been completed on the website
clinicaltrials.gov (ID: NCT02732717). This was in accor-
dance with the Helsinki Declaration (as revised in Tokyo
2004). Written informed consent was unnecessary due to
the retrospective, observational design of the study.

2.4 Statistical analyses
The data collected from the study subjects were ver-

ified and double entered into a data management system.
The parameters are presented as the mean ± SD or the me-
dian (min–max) and percentages, as appropriate. The statis-
tical analyses were performed using the chi-square, Fisher’s
exact, Student’s t and Mann-Whitney U tests, as appropri-
ate. All of the reported P-values were 2-tailed, and values
<0.05 were considered statistically significant. The statis-
tical analyses and graphs were generated using SPSS 25.0
(IBM, Armonk, NY, USA) and Microsoft Excel 2007 (Mi-
crosoft, Redmond, WA, USA).

3. Results
3.1 Twin birth rate (2015–2019)

The numbers of deliveries in the study population
from 2015 to 2019 were 2545, 2784, 3288, 2437, and 3318,
respectively, of which the numbers of twin births were 71,
72, 83, 76, and 73, respectively. The twin birth rates were
calculated as 2.79%, 2.59%, 2.52%, 3.12%, and 2.20%,
respectively, and the average annual twin birth rate was
2.61% (data before 2015 were not provided because sin-
gleton birth data before 2015 were not accurate and were
incomplete due to the breakdown of the old record system).

3.2 Clinical analysis of 717 twin pregnancies
There were 206 (28.73%) monochorionic twins (5

monochorionic monoamniotic twins included) and 511
(71.27%) dichorionic twins, and thematernal age was 29.35
± 4.78 years. All baseline information is shown in Table 1.

Regarding obstetrical complications, there were 433
premature births (60.39%), of which 326 (75.29%) pre-
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Table 1. Baseline information of 717 twin pregnancies.
Baseline information Result

Chorionicity (n%)
Monochorionicity 206 (28.73)
Dichorionicity 511 (71.27)
Maternal age (n%, y)
≤24 100 (13.95)
25–29 307 (42.82)
30–34 199 (27.75)
≥35 111 (15.48)
Average maternal age (x̄± s, y) 29.35 ± 4.78
Gravidity [M (min–max), times] 1 (0–6)
Nulliparity (n%) 500 (69.73)
Scarred uterus (n%) 73 (10.18)
Medical history (chorionic diseases, etc.) (n%)
No 482 (67.22)
Thyroid diseases 33 (4.60)
Renal diseases 24 (3.35)
Hepatic diseases 32 (4.46)
Endocrine and connective tissue diseases 10 (1.39)
Cardiovascular diseases 8 (1.11)
Hematological diseases 10 (1.39)
Polycystic ovarian syndrome 30 (4.18)
Myoma and ovarian cyst 32 (4.46)
History of ectopic pregnancy 21 (2.93)
Others 45 (6.28)

mature births resulted from iatrogenic preterm labour, and
306 (70.67%) preterm births occurred at 34–36+6 weeks.
When the twins were complicated with PROM (45%), pre-
eclampsia (23%), foetal distress (15%), labour (15%), or
other complications (placenta previa, placenta abruption,
etc., accounting for 2%), iatrogenic premature delivery may
occur.

In monochorionic twins, 47 cases (34.56%) were
spontaneous preterm births, and 89 cases (65.44%) were
iatrogenic premature births; however, 60 cases (20.20%)
were spontaneous preterm births, and 237 cases (79.80%)
were iatrogenic premature births in dichorionic twins.
Monochorionic twins were more likely to have spontaneous
preterm birth, and dichorionic twins were more likely to
have iatrogenic preterm birth (P = 0.001).

A total of 204 (28.45%) cases were complicated with
hypertensive disorders, of which pre-eclampsia/eclampsia
and gestational hypertension accounted for 86.27% and
10.78%, respectively. Among pre-eclampsia cases, 53
cases (30.11%) were early onset, 123 cases (69.89%) were
late onset, 32 cases (18.18%) were mild type, and 144 cases
(81.82%) were severe type.

There were 157 (21.90%) cases with PROM, of which
87.26% occurred before 37 weeks. Most of the cases of
preterm PROM terminated the pregnancy immediately or

Table 2. Maternal outcomes of 717 twin pregnancies.
Maternal outcome Result

Gestational weeks for admission (x̄± s, w) 34.55 ± 3.68
Obstetrical complication (n%)
Hypertensive disorders 204 (28.45)
Gestational hypertension 22 (10.78)
Pre-eclampsia/eclampsia 176 (86.27)
Pregnancy with chronic hypertension 1 (0.49)
Chronic hypertension superimposed on pre-eclampsia 5 (2.45)
Intrahepatic cholestasis 70 (9.76)
Gestational diabetes 20 (2.79)
Cardiac dysfunction 31 (4.32)
Placental abruption 10 (1.39)
Placental previa 15 (2.09)
Placental adhesion or implantation 14 (1.95)
Premature rupture of membranes 157 (21.90)
Before 37 weeks 137 (87.26)
After 37 weeks 20 (12.74)
Total preterm labor 433 (60.39)
Preterm labor (according to cause)
Spontaneous 107 (24.71)
Iatrogenic 326 (75.29)
Preterm labor (according to weeks)
28–31+6 48 (11.09)
32–33+6 79 (18.24)
34–36+6 306 (70.67)
Umbilical cord abnormality 28 (3.91)
Postpartum hemorrhage 30 (4.18)
Gestational weeks at delivery (x̄± s, w) 34.88 ± 3.60
Delivery mode (n%)
Caesarean section 544 (75.87)
Vaginally 151 (21.06)
Artificial abortion 22 (3.07)
Days of hospitalization (x̄± s, d) 9.16 ± 5.26

within 1–2 days.
Seventy (9.76%) cases with intrahepatic cholestasis

were also identified. The incidences of other diseases, in-
cluding gestational diabetes, cardiac dysfunction, placental
abruption, placenta previa, placental adhesion or implan-
tation, postpartum haemorrhage and umbilical cord abnor-
malities (such as knots, torsion, presentation and prolapse),
were all less than 5%. Of the 717 twin pregnancies, a total
of 544 (75.87%) cases were terminated by caesarean section
(Table 2).

For total deliveries, 521 (72.67%) cases were termi-
nated at 34–38 weeks. For deliveries at less than 33 weeks,
caesarean section rates were approximately 30%, while af-
ter 33 weeks, caesarean section rates were at least 60%,
and even as high as more than 90% up to 39 weeks (cae-
sarean section rate = total caesarean section number/total
delivery number %). At less than 33 weeks, most of the
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Fig. 1. Numbers of total delivery, total caesarean section, emergency caesarean section and elective caesarean section according
to gestational weeks among 717 twins.

caesarean sections were emergent, while beyond 33 weeks,
some cases were determined to have elective caesarean sec-
tions. Emergency caesarean section rates were approxi-
mately 70% between 33 and 37 weeks. After 38 weeks,
emergency caesarean section rates decreased to approxi-
mately 40% (emergency caesarean section rate = emer-
gency caesarean section number/total caesarean section
number %) (Fig. 1).

The changes in the caesarean section rate from 2011
to 2019 were provided. Overall, the total caesarean section
rate was maintained at 70%–80%; however, the rate in 2013
was 62%. The emergency and elective caesarean section
rates were almost 60%–80% and 20%–40%, respectively
(Fig. 2).

A total of 144 (20.08%) of the 717 twin pregnancies
developed CTP, of which there were 22 cases (15.28%)
with TTTS, 37 cases (25.69%) with sIUGR, 57 cases
(39.58%) with growth discordance, 36 cases (25.00%) with
sIUFD, and 19 cases (13.19%) with complicated structural
malformation or chromosomal abnormalities. In addition,
121 cases (84.03%) were complicated with one CTP, 19
cases (13.19%) with two CTPs, and 4 cases (2.78%) with
three CTPs.

There were 650 cases with both twin survivals, pro-
ducing an incidence rate of 90.66%, and the incidences of
one twin survival and both twin deaths were each approx-
imately 5%. The actual twin survival rate was 92.82%,
which was calculated based on the actual survival num-
ber (1331) and expected survival number (calculated as
717 × 2 = 1434). The birth weight parameters were for
650 cases with both twin survivals. The larger and smaller
twin weights were 2384.6 ± 560.8 g and 2083.0 ± 526.9
g, respectively. Among the 1331 surviving neonates, 989

(74.31%) were transferred to the NICU for observation or
treatment. Regarding adverse outcomes, NRDS, SGA and
1 min Apgar scores ≤7 had relatively higher incidence
rates, which were 13.22%, 11.80%, and 10.52%, respec-
tively. The incidence rates of outcomes according to three
durations (out of the live births) are also provided (Table 3).

For details of perinatal death (103 cases), 53 cases
(51.46%) had PROM, preterm birth or inevitable abortion;
40 cases (38.83%) had IUFD, sIUGR or TTTS; 6 cases
(5.82%) had hypertension; and 4 cases (3.88%) had foetal
malformations.

Based on the smoothed centiles figure, the 50th per-
centile and 10th percentile curves of larger twins approx-
imately corresponded to the 90th percentile and 50th per-
centile curves of smaller twins in both monochorionic and
dichorionic twins. For dichorionic twins, the curves were
smoother and elevated gradually with gestational week,
while the curves fluctuated and decreased after 38 weeks
in monochorionic twins. Dichorionic twin birth weights in
a gestational week were more than or equivalent to the birth
weights of monochorionic twins (Fig. 3).

The median (min–max) birth weight discordance
was 10.09% (0.00%–58.12%). A discordance interval of
5% was set, and the discordances and their correspond-
ing incidences were <5% (27.08%), 5%–10% (22.15%),
10%–15% (18.61%), 15%–20% (14.00%), 20%–25%
(4.62%), 25%–30% (5.38%), 30%–35% (4.00%), and
>35% (4.15%). A gradual decreasing trend was observed.
Birth weight discordance ≥25% accounted for 13.53% of
cases.
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Fig. 2. Changes of the caesarean section rates from 2011 to 2019. 12 cases of the 717 twin pregnancies were delivered between
January and March 2020, the total deliveries were 705 in the graph, of which, the total of caesarean section was 534. Caesarean section
total rate was calculated according to the caesarean section number/the delivery number and emergency or elective caesarean section rate
was calculated according to emergency or elective caesarean section number/caesarean section total number in each year.

Fig. 3. Smoothed centiles of birth weight for gestational age according to chorionicity among both twin survivals.
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Table 3. Perinatal outcomes of 717 twin pregnancies.
Perinatal outcome Result

Complicated twin (n%) 144 (20.08)
Perinatal survival situation (n%)

Both survivals 650 (90.66)
One survival 31 (4.32)
Both deaths 36 (5.02)

Twin actual survival (n%) 1331 (92.82)
Larger twin birth weight (x̄± s, g) 2384.6 ± 560.8
Smaller twin birth weight (x̄± s, g) 2083.0 ± 526.9
Absolute difference of weight (x̄± s, g) 305.7 ± 264.8
Discordance of weight [M (min–max), %] 10.09 (0–58.12)
Sex of both twin survivals (n%)

Male-male 212 (32.62)
Female-female 245 (37.69)
Male-female or female-male 193 (29.69)

Survival neonate transferred to NICUa (n%) 989 (74.31)
Days of hospitalization in NICUa [M (min-max), d] 9 (3–90)
Neonatal adverse outcome (<34 w, 34–37 w, ≥37 w, n%)

1 min Apgar ≤7 70 (32.26), 55 (9.17), 15 (2.92)
Small for gestational age 46 (21.20), 67 (11.17), 44 (8.56)
Very low birth weight 80 (36.87), 12 (2.0), 2 (0.39)
Neonatal respiratory distress syndrome 121 (55.76), 49 (8.17), 6 (1.17)
Intracranial hemorrhage 22 (10.14), 24 (4.0), 1 (0.19)
Neonatal death 29 (13.36), 6 (1.0), 1 (0.19)

a NICU, neonatal intensive care unit.

4. Discussion
In recent years, the incidence of twin pregnancy has

shown an upward trend worldwide and in China. The recent
twin birth rate in the Chinese population was 2.61%. From
the perspective of epidemiology, twin pregnancy has be-
come more common in the current obstetrical clinical man-
agement.

In this study, monochorionic twins accounted for
28.73%, and dichorionic twins accounted for 71.27%. Ac-
cording to previous data, the incidence of monochorionic
twins in natural pregnancies was approximately 1/250 [10],
accounting for 20% of all twins. However, with the ap-
plication of assisted reproductive technology, the current
incidence has increased 2–12 times [11]. The rate of mono-
chorionic twins in the present study was different from that
in previous reports, and different nations, races and sample
sizes may account for this discrepancy.

In addition, in this study, 717 women were 29.35 ±
4.78 years old, women between the ages of 25–34 years ac-
counted for approximately 70%, and approximately 70% of
the women were experiencing their first deliveries. These
results were somewhat different from previous results. Otta
et al. [12] believed that the incidence of twin pregnancy in-
creased with the age of the mother, with dichorionic twins
being particularly common. Kullima et al. [13] found that

60% of twin pregnancies occurred in thematernal age group
of 20–29 years. Aduloju et al. [14] showed that more than
50% of mothers had delivered multiple times previously.
Some of the reasons that may account for these differences
include diverse birth conditions in different countries and
regions, varied sample sizes among different studies, and
exclusions of some factors, such as the application of as-
sisted reproductive technology.

Twin pregnancy is a high-risk pregnancy, which in-
creases the risks of obstetrical complications. In this study,
preterm birth, hypertensive disorder and PROM were the
three most common complications, with incidence rates of
60.39%, 28.45% and 21.90%, respectively.

In the 717 twins, the gestational weeks at delivery
were concentrated between 34–38 weeks (72.67%). Ac-
cording to the 2013 birth information published by the Na-
tional Center for Health Statistics (NCHS), the delivery
weeks of singleton births were focused at 37–40 weeks
(75.91%) [1]; thus, it appeared that there was a large dif-
ference in the delivery week between twins and singletons,
which seemed reasonable. Twin pregnancies were more
likely to deliver earlier.

However, the rate of total preterm birth in the study
population exceeded 60%, of which 75% of the cases were
iatrogenic preterm births, 10% occurred before 32 weeks,
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less than 20% of the cases occurred at 32–33+6 weeks,
and 70% were at 34–36+6 weeks. In 2013, 132,324 twin
pregnancies were delivered in the United States, of which
56.56% were preterm births, and 11.31% of the cases oc-
curred before 32 weeks. This group of data was similar
to the results of this study. These two sets of data corre-
sponding to singletons in the USA in 2013 were 9.71% and
1.54%, respectively [1]. Compared with singletons, twin
pregnancies had earlier delivery weeks and a higher inci-
dence of preterm birth; preterm birth is definitely an im-
portant reason that increases the risk of neonatal morbid-
ity and mortality. The common investigations to prevent
preterm birth in twins included cervical cerclage with ultra-
sound monitoring, progesterone use, cervical pessary use,
bed rest and uterine monitoring. Currently, there is a lack
of effective, evidence-based interventions for the preven-
tion of preterm birth in twin pregnancies [15].

Hypertensive disorder is the main threat to the health
of mothers and foetuses. Hypertensive disorder was
demonstrated to be one of the three most common com-
plications, with an incidence rate of 28.45% in the cur-
rent study. However, the incidence was higher than the
incidence rate of 22% in a previous literature report [16].
Some reasons may account for the discrepancy. First, there
were four types of hypertensive disorders included in the
current study, while only pre-eclampsia and gestational hy-
pertension were included in the previous study. Second,
our hospital was a tertiary organization that managed preg-
nant womenwith hypertension, especially thosewith severe
conditions.

Pre-eclampsia accounted for the largest proportion
(nearly 86%) of hypertensive disorder types. Among pre-
eclampsia, most cases were of late onset and severe type.
According to a previous study by our group, there were
poor perinatal outcomes (such as preterm birth, iatrogenic
preterm birth, intrauterine growth restriction, neonatal neu-
rological complications, and reduced birth weights) for
twins complicated with pre-eclampsia compared with nor-
motensive twins [17].

According to Fig. 1, we thought that if the pregnan-
cies were terminated before 33 weeks, vaginal delivery
was more common. Most of these cases were terminated
vaginally or through artificial abortion due to PROM, in-
evitable abortion, sIUFD, etc. Some cases had emergency
caesarean sections before 33 weeks due to pre-eclampsia,
scarred uterus, etc. After 33 weeks, caesarean section rates
were higher due to obstetrical complications and large baby
weight.

Emergency caesarean section rates were higher (ap-
proximately 70%) between 33 and 37 weeks, mostly due
to the higher incidence rates of obstetrical complications
(pre-eclampsia, foetal distress, PROM, threatened preterm
labour, etc.) and twin complications (TTTS, IUFD, sIUGR,
etc.) in this time period. When the twins survived through
that duration, the emergency caesarean section rate de-

creased, and more than half of cases were terminated with
elective caesarean sections between 38 and 39 weeks.

The caesarean section rate has been maintained at a
level of 70%–80% in recent years. However, in 2013, there
was a ‘low valley’, with a sudden decrease in the rate to
62%. This decrease may be related to an increase in vagi-
nal deliveries (35%) due to PROM and threatened prema-
ture birth in that year. The delivery modes of 717 twins
were caesarean section, vaginal delivery and artificial abor-
tion, which accounted for 75.87%, 21.06% and 3.07%, re-
spectively. In the study population, caesarean section was
the main delivery mode for the majority of women in our
hospital, which was perhaps related to the fact that some
women were with severe obstetrical complications in this
tertiary hospital, or had conceived by assisted reproductive
technology to achieve such a desired pregnancy. Choosing
an optimal delivery mode for twins is an important issue in
clinical management.

In 2013, a multi-centre randomized trial by the Twin
Birth Study Collaborative Group randomly assigned 1398
and 1406 pregnant women to a planned caesarean section
group and planned vaginal delivery group, respectively.
The final caesarean section rates were 90.7% and 43.8%,
respectively. Neonatal adverse outcomes in both groups
were followed up, and it was found that a planned cae-
sarean section did not significantly change (reduce or in-
crease) the risks of perinatal death and serious neonatal
complications for the twins who were born between 32–
38+6 weeks when the first foetus was head position [18].
Based on this background, in 2016, the Twin Birth Study
Collaborative Group conducted a subsequent study investi-
gating long-term mortality and neurodevelopment in 4,603
children and found no significant difference between the
planned caesarean section group and the planned vaginal
delivery group [19]. Currently, there is no authoritative ev-
idence supporting planned caesarean section for improving
the short-term and long-term outcomes of twin pregnancies.
Mostly according to the policies in the world and in China,
our choice of delivery mode was comprehensively decided
by chorionicity, maternal history, complications, foetal po-
sition, local medical care level and clinical experiences and
techniques. Vaginal delivery may be attempted more with
increasing clinical experience.

For neonatal adverse outcomes, the incidences of 1
min Apgar score ≤7, SGA, and NRDS were all between
10%–20%, and the incidences of VLBW were 7.06%,
which were similar to the data from NCHS [1]. These out-
comes mostly occurred before 37 weeks, and 1 min Ap-
gar ≤7, NRDS, and VLBW were more common before 34
weeks.

Based on Fig. 3, the common features were similar
to those in previous research [20], of which monochorionic
twins were consistently smaller than dichorionic twins after
27 weeks of gestation. The sample size of the birth weight
curves was not large enough in the current study, which
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could be the main reason for the imperfect curve and the de-
creasing trend after 38 weeks in monochorionic twins. Of
course, there would be some differences in curves among
various races and regions.

The incidence of weight discordance exhibited a grad-
ual decrease in the range of 5% to 35%, which was consis-
tent with what was reported in other literature [21]. Growth
discordance was demonstrated to be a risk factor for in-
trauterine death, especially when at least one foetus was
small for gestational age (SGA) [22]; growth discordance
also increased the risk of neonatal asphyxia [23] and af-
fected the long-term neurodevelopment of the smaller twin
[24]. From 20 weeks, discordance in estimated foetal
weight should be calculated and documented at each scan.
If discordance reaches 25% or more, a referral should be
made to a tertiary-level foetal medicine unit for assessment,
increased foetal surveillance, including foetal Doppler, and
planning of delivery when appropriate [4].

The limitations of the study included the absence of
some clinical information due to the retrospective study de-
sign and the limited record system (such as the method of
fertilization, twin family history, and BMI) and the inabil-
ity to compare twins and singletons in the same population.
Research on malformations of twins from natural concep-
tion and in vitro procedures would be welcome.

It should be pointed out that, in the present article,
comparisons betweenmonochorionic and dichorionic twins
were not presented because these contents are the main text
of another published article by our team, which was why
we did not show them here. The aim of this study was to
show an overview of the population twin outcome, not to
provide a comparison. Studies on twin perinatal outcome
comparisons betweenmonochorionic and dichorionic twins
are certainly meaningful and welcome.

5. Conclusions
In conclusion, an overview of the baseline characteris-

tics, maternal outcomes and perinatal outcomes in the Chi-
nese twin population was provided, including 717 cases in
nearly ten years, which may be helpful for obstetrical man-
agement. Obstetricians should pay greater attention to the
clinical management of twin pregnancies to obtain better
maternal and foetal outcomes. This study provided more
information for twin clinical studies from the perspective
of the Chinese twin population.
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