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INTRODUCTION

The incidence of multiple pregnancies has shown a significant

SUMMARY

OsJecTive. This study aimed to evaluate the perinatal outcome of twin pregnancies delivered in a tertiary
teaching hospital according to chorionicity.

MeTHoDs. A retrospective study involving 289 twin pregnancies delivered from January 2003 to
December 2006 was carried out. Maternal and perinatal data were obtained from hospital charts and
delivery logs. Chorionicity was determined by ultrasonography or histopathological study.

Resuts. Incidence of twin gestations was 3.4% and 96.4% were spontaneously conceived. 60.5%
were dichorionic (DC), 30.8% of monochorionic diamniotic (MCDA), 6.6% monochorionic monoa-
mniotic (MCMA) and for 2.1% chorionicity was unknown. The mean gestation age at delivery was
respectively 35.4, 33.6, 32.9 for DC, MCDA and MCMA. The mean birth weight was 2.171, 1.832
and 1.760 g respectively for DC, MC and MCMA. The proportion of fetuses delivered with less than
34 weeks in DC was of 21.7%, while in MCDA it was of 39.3% and in MCMA of 42.1%. Birth
weight below the 10™ centile occurred in 15.7% for DC, 22.5% for MCDA and 26.3% in MCMA.
Congenital anomalies were observed in 21.3% in monochorionic and in 7.4% in the dichorionic.
Lenght of hospital stay was shorter for DC when compared to MCDA and MCMA twins (13.1, 17.3
and 23.3 days, respectively). The proportion of twin pregnancies with both babies discharged alive
were 85.7% in DC and 61.1% in MC.

ConcLusion. The rate of preterm deliveries and low birth weight is higher in monochorionic pregnancies
when compared to dichorionic twins. However, when adjusted for complications such as fetal abnor-
malities and twin-twin transfusion syndrome, double survival rates were similar in the two groups.

Key worps: Perinatal mortality. Patient discharge. Twins. Premature birth. Pregnancy complications.
Congenital abnormalities.

twins and twin-twin transfusion syndrome. In addition, the risk
of congenital anomalies is about 1.7 times higher than among

increase over the last decades due to postponement of maternity on
the part of women and the dissemination of assisted reproduction
techniques. In the United States, incidence of these pregnancies
has increased by 59% between 1980 and 1999, with twin preg-
nancies accounting for about 94 % of all multiple pregnancies!.
Although twins occurin approximately one of 80 pregnancies,
corresponding to 2.6% of all newborns, they account for 12.2%
of preterm births and 15.4% of neonatal deaths?3. The main
causes of adverse neonatal outcomes in multiple pregnancies
are related to prematurity, fetal growth restriction and low birth
weight*. In addition, these pregnancies are prone to complica-
tions inherent to twinning, such as acardiac fetus, conjoined
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singleton pregnancies and is more significant in monozygotic
pregnancies*®.

Preterm birth is observed in approximately 54% of all twin
pregnancies, half of these births have a iatrogenic origin and
are related to maternal or fetal complication while the other half
consists of cases of spontaneous premature labor or premature
membrane rupture®. The average birth weightis 2367 g and about
52% of the newborns weigh less than 2500 g. The risk of growth
restriction is three times higher than in singleton pregnancies®”.

All of these factors explain the high perinatal mortality
observed in multiple pregnancies which is five to six times
higher when compared to singleton pregnancies'. When analyzed
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according to chorionicity, monochorionic pregnancies present a
two to three times higher risk than dichorionic pregnancies®®.

The objective of this study was to describe the perinatal
outcome of twin pregnancies delivered at a tertiary teaching
hospital according to chorionicity.

METHODS

A retrospective analysis of twin pregnancies delivered at a
gestational age of more than 20 weeks, at the Obstetrics Depart-
ment of Sao Paulo University School of Medicine, between January
2003 and December 2006, was conducted, The cases were iden-
tified through the Institution birth registry and detailed information
was obtained by analysis of hospital records. However , not all
cases had their antenatal care in our Hospital. The following data
were recorded for each case: maternal age, parity, gestational age
at birth, route of delivery, birth weight, gender, and Apgar scores.

Chorionicity was determined by ultrasound examination
in the antenatal or postnatal period by anatomopathological
analysis and was classified as: dichorionic (DC), monochorionic
diamniotic (MCDA), monochorionic monoamniotic (MCMA), or
unknown. This Institution has a multiple pregnancies specialized
unit and follows a management protocol that includes resolu-
tion of dichorionic twin pregnancies at 38 weeks of gestation,
monochorionic diamniotic pregnancies at 36 weeks, and mono-
chorionic monoamniotic pregnancies at 34 weeks.

Newborns weighing less than 2500 g were classified as
low birth weight and those weighing less than 1500 g as very
low birth weight. Birth weight was also classified based on the
10" percentile for the respective gestational age according to
the growth curve for twins 1°. A 5-minute Apgar score less than
7 was defined as a criterion of immediate neonatal morbidity.
Congenital malformations were diagnosed by ultrasound exami-
nation during the antenatal period or by clinical examination of
the neonate. Infants were followed up until hospital discharge
and outcomes were classified as intrauterine death, neonatal
death, live birth or unknown. Length of hospital stay comprised
the period between the date of birth and the day of discharge.

Variables studied are reported as the mean, range, stan-
dard deviation (SD) and relative frequency. Proportions were
compared between the dichorionic and monochorionic groups
using the nonparametric Mann-Whitney test and chi-square
test. P values of < 0.05 were considered to indicate statistically
significant differences.

REsuLTs

During the study period, a total of 303 twin deliveries with a
gestational age of more than 20 weeks took place in our Depart-
ment with an incidence of twin deliveries of 3.4%. Fourteen (4.6%)
cases were excluded due to incomplete information in the records.

Mean maternal age was 29.1 years (SD: 6.8, range: 15 to
47) and the mean parity was 1.3 (SD: 1.5, range: 0 to 9), with
39.4% of the pregnant women were nulliparous.

Eleven (3.8%) pregnancies were conceived by assisted
reproduction and the remaining by spontaneous conception.
With respect to chorionicity, 175 (60.5%) pregnancies were
dichorionic, 89 (30.8%) were MCDA, 19 (6.6%) were MCMA,
and chorionicity was unknown in 6 (2.1%) cases.
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The most frequent route of delivery was cesarean section
(84.8%), followed by vaginal delivery (12.8%) and combined
vaginal-abdominal delivery (2.4%). The mean gestational age at
delivery was 34.6 weeks (SD: 3.9, range: 21.3 t0 40.3). Sponta-
neous delivery was observed in 144 (49.8%) cases, including 39
(27.1%) after premature rupture of membrane and 105 (72.9%)
after spontaneous onset of labor. In the remaining cases (n=145),
resolution was indicated due to maternal-fetal complications (n =
62, 42.8%) or based on our protocol (n = 83, 57.2%).

Three of the 578 conceptuses were acardiac and 10 were
conjoined twins. The mean birth weight of the newborns was
2031 g (SD: 693, range: 80 to 3530). Table 1 summarizes the
newborns characteristics according to chorionicity.

There were 38 (6.6 %) intrauterine deaths (nine dichorionic,
26 monochorionic and three unknown). Death of both fetuses
was observed in 10 pregnancies. Frequency of live births in the
study group was 93.4% (540 newborns). Among these newborn,
62 (11.5%) died during hospital stay. The frequency of live births
was higher in dichorionic pregnancies (97.4%) than in mono-
chorionic pregnancies (88.0%). Table 2 shows the frequency of
perinatal outcomes according to chorionicity. Perinatal outcome
according to gestational age at delivery is shown in Figure 1.

In dichorionic pregnancies, fetal gender was discordant in 72
(41.1%) cases and concordant in 103 (58.9%), with 52 twins being
female and 51 male. In monochorionic pregnancies, there were 59
(54.6%) female twin pairs and 49 (45.4%) male twin pairs.

Fetalanomalies were observed in 37 (12.8%) pregnancies, affec-
ting 48 infants. Mean gestational age at delivery of these pregnancies
was 33.4 weeks (SD: 4.6) and mean birth weight of the affected
fetuses was 1596 + 759 g. With respect to chorionicity, 13 (35.1%)
pregnancies were dichorionic, 15 (40.5%) were MCDA, 8 (21.6%)
were MCMA and chorionicity was unknown in one case (2.8%). In
11 (29.7%) pregnancies, both fetuses had some congenital anomaly
(1 dichorionic, 9 monochorionic and 1 with unknown chorionicity). In
the 18 pregnancies in which only one fetus was affected, the healthy
twin survived when delivery occurred after 30 weeks of gestation.

Among the anomalies observed, eight were complications
specific to monochorionic pregnancies: acardiac (n = 3) and
conjoined twins (n = 5). In the other cases, central nervous
system (n = 8) and cardiac alterations (n = 7) were the main
findings. Eight fetuses presented multiple malformations.

Figure 1 - Perinatal outcome of 289 twin pregnancies according to
gestational age at delivery. Blue: Intrauterine death; red: neonatal
death; green: alive.
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Table 1 - Perinatal outcome in 578 fetuses of twin pregnancies according to chorionicity

Chorionicity
*
Monochorionic (MC) DC vs MC
Dichorionic (DC) Unknown p
Study group MCDA MCMA
Fetuses/Neonates 578 350 (60.5%) 178 (30.8%) 38 (6.6%) 12 (2.1%)
Gestational age at birth (weeks) 346 +338 354 +35 33.6 +3.9 329+45 320+50 < 0.001
Delivery
Below 37 weeks 380 (65.7%) 190 (54.3%) 146 (82.0%) 32 (84.2%) 12 (100%) < 0.001
Stillbirth 32(8.4%) 6(3.1%) 16 (10.9%) 7(21.9%) 3(25%)
Death 58 (15.3%) 24 12.6%) 26 (17.8%) 7(21.9%) 1(8.3%)
Live hirth 290 (76.3%) 160 (84.3% 104 (71.3%) 18 (56.2%) 8 (66.7%)
Below 34 weeks 168 (29.0%) 76 (21.7%) 70 (39.3%) 16 (42.1%) 6 (50%) < 0.001
Stillbirth 32(19.1%) 6 (7.9%) 16 (22.8%) 7 (43.7%) 3(50%)
Death 50 (29.7%) 20 (26.3%) 23(32.8%) 6 (37.5%) 1(16.7%)
Live birth 86 (51.2%) 50 (65.8%) 31 (44.4%) 3(18.8%) 2 (33.3%)
Below 32 weeks 112 (19.4%) 44 (12.5%) 52 (29.2%) 12 (31.5%) 4(33.3%) < 0.001
Stillbirth 31(27.7%) 6 (13.6%) 15 (28.8%) 7 (58.3%) 3(75%)
Death 40 (35.7%) 16 (36.4%) 19 (36.6%) 4 (33.3%) 1(25%)
Live birth 41 (36.6%) 22 (50.0%) 18 (34.6%) 1(8.4%) -
Birth weight (g) 2,031 + 692 2,171 = 636 1,832 + 715 1,760+ 701 1,751 = 917 < 0.001
< 2,500 415(71.8%) 227 (64.8%) 145 (81.5%) 34 (89.5%) 9 (89.5%) < 0.001
< 1,500 127 (21.9%) 51 (14.6%) 61 (34.3%) 10 (26.3%) 5(26.3%) < 0.001
< 10" percentile* 108 (18.7%) 55 (15.7%) 40 (22.5%) 10 (26.3%) 3(26.3%) 0.04
growth discordance > 20%** 88 (30.4%) 47 (26.8%) 34 (38.2%) 4 (26.3%) 3 (50%) 0.23
5-minute Apgar score < 7 33 (5.7%) 12 (3.4%) 16 (8.9%) 4 (10.5%) 1(8.3%) 0.01
Live birth 11 4 6 3 1
Death 22 8 10 1 -
Time of hospitalization (days) 149 =227 13.1 £23.1 173213 23.3+2438 138 £17.2 < 0.001

IUD: intrauterine death; NND:neonatal death; DC: dichorionic; MCDA: monochorionic diamniotic; MCMA: monochorionic monoamniotic; GA: gestational age. * Dichorionic vs monochorionic: p<0.001
for the three comparisons. ** Growth curve for twins according to Alexander et al. (1998). *** Ratio of the difference between the birth weight of both newborns divided by weight of the larger twin

Table 2 - Survival rates in 289 twin pregnancies

N Both twins alive At least one twin alive None alive
Total 289 220 (76.1%) 258 (89.3%) 31(10.7%)
Dichorionic 175 150 (85.7%) 167 (95.4%) 8 (4.6%)
Uncomplicated dichorionic 161 147 (91.3%) 154 (95.6%) 7 (4.4%)
Monochorionic 108 66 (61.1%) 87 (80.5%) 21 (19.4%)
MC diamniotic 89 57 (64.0%) 75 (84.3%) 14 (15.7%)
Uncomplicated MC diamniotic 58 48 (82.7%) 55 (94.8%) 10 (17.3%)
MC monoamniotic 19 9(47.4%) 12 (63.1%) 7 (36.8%)
Uncomplicated MC monoamniotic 11 8(72.7%) 8(72.7%) 3(27.3%)

MC: monochorionic.
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DiscussioN

The high incidence of twin deliveries observed in our study
is related to the fact that we are a tertiary teaching hospital
focusing on care of high-complexity patients, which also
explains the high frequency of monochorionic pregnancies and
their complications. The incidence of twin deliveries was 3.4%.
According to DATASUS (health information database of the
Brazilian Ministry of Health), the incidence of twin pregnancies
in the State of Sao Paulo has increased from 1.8% to 2.1% of
all live births between 2000 and 2005

About 95% of cases resulted from spontaneous conception.
This finding is in contrast to other studies where the frequency of
assisted reproduction techniques conceived pregnancies reaches
50%12. This difference is explained by the profile of patients at
our Hospital who are from a social stratum that usually has no
access to these treatments.

In this study, the mean gestational age at delivery was 34.4
weeks, with 66.2 % of deliveries before 37 weeks. The mean age at
delivery of twin pregnancies reported in population studies is 35.6
weeks®. This difference might be explained by the high frequency
of pregnancies with complications referred to our Hospital. In a
previous study in which cases with diagnosis of fetal malformations
and twin-twin transfusion syndrome were excluded, we observed
a mean gestational age at birth of 35.6 weeks!3.

According to chorionicity, the mean gestational age at delivery
was lower in monochorionic pregnancies compared to dichorionic.
The proportion of twins born before 32 weeks (extreme preterm)
was 2.5 times higher among monochorionic than dichorionic
(30% versus 13%) and was statistically significant. Gestational
age is even lower in the presence of complications such as fetal
malformations or twin-twin transfusion syndrome, whose asso-
ciation with prematurity markedly increases perinatal mortality.

The bhirth weight of newborn twins is known to be lower than
that of singleton newborns, with an 8.3 times higher risk of birth
weight below 2500 g and a ten times higher risk of birth weight
of less than 1500 g'4. The mean birth weight reported in popu-
lation studies is about 2300 g’. According to DATASUS, 57.8%
of newborn twins in Brazil in 2005 weighed less than 2500 g
(7.0% in singleton pregnancies)!!. Fujita et al..!®!¢ demonstrated
that the growth curve of twin fetuses deviates from the curve of
singleton fetuses after 28 weeks of gestation. In this study which
included fetuses with malformations, the mean birth weight was
2026 g and 32.4% presented a weight below the 10th percen-
tile. In a previous study from our Hospital in which cases of fetal
malformations and those complicated by twin-twin transfusion
syndrome were excluded, the mean birth weight was 2198 g'3.

Classification according to chorionicity showed a mean birth
weight of 2165g for dichorionic pregnancies and of 1827 g for
monochorionic pregnancies. Therefore, 2500 g as a parameter for
the definition of low birth weight does not seem to be adequate for
twin pregnancies. When the 10" percentile of the Alexander stan-
dard growth curve for twins was used, a birth weight below the 10t
percentile was observed in 4.9% of newborn of dichorionic preg-
nancies, whereas this percentage was 23.1% for monochorionic
pregnancies, similar to that previously reported by Sebire et al.'’.

In pregnancies with fetal malformations, frequency of intrau-
terine death of the affected twin was high, whereas the same
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was not observed for the healthy co-twin. In fact, when delivery
occurred after 30 weeks of gestation all normal fetuses survived,
irrespectively of chorionicity. In contrast, when delivery occurred
before 28 weeks all healthy twins died, a finding probably related
to the complications of extreme prematurity. In agreement with
a study previously published by this same group, the present
results demonstrate that fetal malformations increase the risk
of preterm delivery compared to twin pregnancies without fetal
anomalies. This associated prematurity is responsible for the
increased perinatal mortality observed>.

From the findings of this study, it seems that overall uncompli-
cated monochorionic and dichorionic twins have similar survival
rates. However we need to consider that the present data did not
include cases followed during all the antenatal period and therefore
we may have missed the uncomplicated monochorionic cases
that can suddenly die in utero without explanation, as reported
in literature. On the other hand we have a protocol to deliver
monochorionic twins earlier to avoid the risk of intrauterine death.

In view of the increasing incidence of twin pregnancies
observed over the past few years, obstetricians must be aware of
the risks related to this type of pregnancy. Twin pregnancy incre-
ases the risks of both maternal and fetal complications. Chorioni-
city is fundamental for fetal management during these pregnancies
and can be determined by ultrasound examination performed by
trained physicians early in the first trimester. In addition, periodic
ultrasound follow-up enables prediction with good accuracy of the
pregnancies that are at an increased risk for fetal growth restriction
and discordant growth!®. Thus, specific and specialized follow-up
might be necessary depending upon the type of twin pregnancy
and presence of eventual maternal or fetal complications.

Within the context of public health, the formation of groups
specialized in the care of twin pregnancies has led to a reduction
in maternal-fetal morbidity and mortality, since they can detect
at an early date, complications frequently associated with these
pregnancies. Finally, they are more experienced in the manage-
ment of these complications!?, thus optimizing neonatal outcome.

CONCLUSION

Mean gestacional age at delivery, birth weight, fetal growth
restriction and congenital anomalies are more common in mono-
chorionic than in dichorionic pregnancies. Survival rates for two
live children are similar for dichorionic and monochorionic gesta-
tions without complications. However, if malformations and the
twin-twin transfusion syndrome are present, this chance is reduced
to 60% and worst for monochorionic monoamniotic gestations.

Conflict of interest: none

REesumo

RESULTADO PERINATAL DE GESTACOES GEMELARES COM PARTO EM
HOSPITAL UNIVERSITARIO

Osyetivo. Avaliar o resultado perinatal nas gestacoes gemelares
com partos em hospital universitario segundo a corionicidade.

MEropos. Estudo retrospectivo de 289 gestacoes gemelares
com partos no Hospital das Clinicas da Faculdade de Medicina
da Universidade de Sao Paulo, no periodo de janeiro de 2003
a dezembro de 2006. Os dados maternos e fetais foram obtidos
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através dos livros de parto e dos prontuérios da instituicdo. A
corionicidade foi determinada pela ultrassonografia ou pelo
exame anatomopatoldgico.

REsuLTADOS. A incidéncia de gestacao gemelar foi de 3,4 % sendo
96,6% naturalmente concebidas. Dos 578 conceptos, 60,5%
eram de gestagbes dicoribnicas (DC), 30,8% monocoribnicas
diamnidticas (MCDA), 6,6% monocoriénicas monoamnidticas
(MCMA) e em 2,1% a corionicidade era desconhecida. A idade
gestacional (IG) média do parto foi de 34,6 semanas (DP= 3,9)
e 0 peso médio ao nascimento foi de 2.031g (DP= 693). Nas
gestacbes DC a IG média foi de 35,4 semanas (DP=3,5); MCDA
foi de 33,6 (DP=3,9) e nas MCMA foi de 32,9 (DP= 4,5), sendo
estatisticamente significativo. O peso médio ao nascer foi 2.171g,
1.832g e 1.760g, respectivamente, para as gestacoes DC, MCDC
e MCMA. A proporgéo de fetos com IG no parto abaixo de 34
semanas nas gestacoes DC foi de 21,7% enquanto nas MCDA foi
de 39,3% e nas MCMA foi de 42, 1%. A frequéncia de fetos abaixo
do percentil 10 para gémeosfoi 15,7 % DC, 22,5% MCDA e 26,3%
nas MCMA. As malformacoées fetais foram observadas em 21,3%
das monocoribnicas e em 7,4% nas dicoridnicas. O periodo de
hospitalizagao foi menor nas dicorionicas quando comparadas com
as MCDA e MCMA (17,1; 17,3 e 23,3 dias, respectivamente). A
porcentagem de alta hospitalar de ambos os recém-nascidos com
vida foi maior nas gestacées DC (85,7 %) do que nas gestacbes MC
(61,1%), porém quando excluidas as complicagées (malformagées
fetais e a sindrome da transfuséo feto-fetal) a sobrevida de ambos
0s recém-nascidos nas MC foi de 80%.

ConcLusio. A idade gestacional do parto, 0 peso ao nasci-
mento e a restricdo do crescimento fetal séo significativamente
menores nas gestacées monocoriénicas. A chance de o casal
levar para casa dois filhos vivos é semelhante nas gestacoes
dicoribnicas e nas monocoriénicas na auséncia de complica-
coes. Porém, na presenca de malformacées e da sindrome da
transfuséo feto-fetal, esta chance se reduz para 60%, sendo
pior nas monocoriénica monoamndticas. [Rev Assoc Med Bras
2010; 56(4): 447-511

UniTermos: Gémeos. Mortalidade perinatal. Alta do paciente.
Nascimento prematuro. Complicagdes na gravidez. Anormali-
dades congénitas.
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