
The comparison of the perinatal outcomes in 
monochorionic twin pregnancies with and without

selective intrauterine growth restriction 
Elif Fide Piflirgen1 ,Münip Akal›n2 , Oya Demirci2 , P›nar Kumru3 , Emine Eda Akal›n4

1Gynecology and Obstetrics Clinic, fianl›urfa Mehmet Akif ‹nan Training and Research Hospital, fianl›urfa, Turkey
2Perinatology Clinic, Zeynep Kamil Maternity and Pediatrics Training and Research Hospital, ‹stanbul, Turkey

3Gynecology and Obstetrics Clinic, Zeynep Kamil Maternity and Pediatrics Training and Research Hospital, ‹stanbul, Turkey
4Gynecology and Obstetrics Clinic, Kartal Dr. Lütfi K›rdar Training and Research Hospital, ‹stanbul, Turkey

İDİDİDİDİD

Özet: Selektif intrauterin geliflme k›s›tl›l›¤› olan ve
olmayan monokoryonik ikiz gebeliklerde perinatal
sonuçlar›n karfl›laflt›r›lmas›
Amaç: Selektif intrauterin geliflim k›s›tl›l›¤› (sIUGR) olan mono-
koryonik gebeliklerde plasentan›n eflit olmayan paylafl›m› ve vas-
küler anastomozlar sonucunda her iki fetüs olumsuz etkilenebilir.
Çal›flmam›zda sIUGR olan ve sIUGR olmayan (non-sIUGR) mo-
nokoryonik gebeliklerde hem büyük hem de küçük fetüsün perina-
tal sonuçlar›n› araflt›rmay› amaçlad›k. 
Yöntem: Ocak 2013 – Ocak 2019 tarihleri aras›nda 196 monokor-
yonik ikiz gebelik retrospektif olarak incelendi. Olgular sIUGR ve
non-sIUGR gebelikler olarak grupland›r›ld›. sIUGR olan gebelik-
ler ayr›ca normal umbilikal ak›m paterni olanlar ve anormal umbi-
likal ak›m paterni olanlar olarak grupland›r›ld›. Gruplar aras›nda
büyük ve küçük fetüsler için perinatal sonuçlar ayr› ayr› araflt›r›ld›. 
Bulgular: Çal›flmaya dahil edilen toplam 153 monokoryonik ge-
beli¤in %17.6’s› (n=27) sIUGR gebeliklerden, %82.4’ü (n=126)
non-sIUGR gebeliklerden oluflmaktayd›. sIUGR geliflen gebelik-
lerin %59.3’ünde (n=16) umbilikal arter ak›m paterni normalken,
%40.7’sinde (n=11) anormal umbilikal arter ak›m paterni mevcut-
tu. sIUGR gebeliklerde preeklampsi oran› non-sIUGR gebelikle-
re göre anlaml› olarak daha yüksek bulundu (%25.9’a karfl› %11.1,
p=0.042). sIUGR gebeliklerde hem büyük hem de küçük yenido-
¤an için yo¤un bak›m gereksinimi non-sIUGR gebeliklere göre
anlaml› olarak daha yüksek bulundu (p<0.001). sIUGR gebelikler-
deki yenido¤anlardan 3 (%11.1) tanesi neonatal dönemde kaybe-
dildi. Kaybedilen yenido¤anlar›n tamam› anormal umbilikal arter
ak›m paterni olan sIUGR gebeliklerdeki küçük yenido¤anlard›. 
Sonuç: Selektif intrauterin geliflim k›s›tl›l›¤› (sIUGR) olan gebe-
likler, non-sIUGR gebeliklere k›yasla perinatal sonuçlar aç›s›ndan
daha yüksek riskle iliflkilidir. sIUGR geliflen gebeliklerde küçük fe-
tüsün yan› s›ra büyük fetüs için de risk art›fl› bulunmaktad›r. Art-
m›fl olan bu riskin sIUGR mevcut olan gebeliklerde daha yüksek
olan prematüriteyle mi iliflkili oldu¤u yoksa sIUGR’nin bir sonu-
cu mu oldu¤u konusunda daha fazla prospektif çal›flmaya ihtiyaç
vard›r.

Anahtar sözcükler: Monokoryonik gebelik, perinatal sonuçlar, se-
lektif intrauterin geliflim k›s›tl›l›¤›.
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Abstract

Objective: Both fetuses may be affected negatively as a result of the
non-equal share of the placenta and vascular anastomoses in mono-
chorionic pregnancies with selective intrauterine growth restriction
(sIUGR). In our study, we aimed to investigate the perinatal out-
comes of both larger and smaller fetuses in monochorionic pregnan-
cies with and without sIUGR (non-sIUGR) separately. 
Methods: A total of 196 monochorionic twin pregnancies were eval-
uated retrospectively between January 2013 and January 2019. The
cases were grouped as sIUGR and non-sIUGR pregnancies. The
pregnancies with sIUGR were also separated into sub-groups as the
cases with normal umbilical flow pattern and the cases with abnormal
umbilical flow pattern. The perinatal outcomes were investigated
separately between the groups for larger and smaller fetuses. 
Results: Of 153 monochorionic pregnancies included in the study,
17.6% (n=27) were sIUGR cases and 82.4% (n=126) were non-
sIUGR cases. While the umbilical artery flow pattern was normal in
59.3% (n=16) of the pregnancies which developed sIUGR, 40.7%
(n=11) of them had abnormal umbilical artery flow pattern. The
preeclampsia rate was found significantly higher in sIUGR pregnan-
cies than non-sIUGR pregnancies (25.9% vs. 11.1%, p=0.042). The
need for intensive care for both larger and smaller newborns was sig-
nificantly higher in sIUGR pregnancies compared to non-sIUGR
pregnancies (p<0.001). Three (11.1%) of newborns in sIUGR preg-
nancies passed away during neonatal period. All of the newborns that
passed away were the smaller newborns from sIUGR pregnancies
with abnormal umbilical artery flow pattern. 
Conclusion: The pregnancies with selective intrauterine growth
restriction (sIUGR) are more associated with high risks in terms of peri-
natal outcomes compared to the pregnancies with non-sIUGR. In preg-
nancies developing sIUGR, the risk increases for larger fetus as well as
smaller fetus. More prospective studies are needed to investigate
whether this increased risk in the pregnancies with sIUGR is associated
with prematurity which is more common or is a result of sIUGR. 

Keywords: Monochorionic pregnancy, perinatal outcomes, selec-
tive intrauterine growth restriction.
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Introduction
Monochorionic twin pregnancies are the pregnancies
where both fetuses share a single placenta. Unlike
dichorionic pregnancies, monochorionic pregnancies
have distinctive complications due to not sharing placen-
ta equally and the presence of vascular anastomoses.[1]

Twin-to-twin transfusion syndrome (TTTS), selective
intrauterine growth restriction (sIUGR), twin anemia
polycythemia sequence (TAPS) and twin reversed arteri-
al perfusion sequence (TRAP), which is seen more rarely,
are among these complications.[2] The root underlying
cause of the complications such as TTTS, TAPS and
TRAP is the placental vascular anastomoses while the
root cause of sIUGR is primarily the non-equal share of
placenta.[3,4] As a result of this non-equal share, the fetus
which has the most of placenta continues to develop while
the development of the fetus having the smaller part of
placenta falls behind. The first sign of this growth restric-
tion may be the presence of discordance between the
twins in the first trimester ultrasonography.[5] The per-
centage value of difference between the crown-rump
lengths of larger and smaller fetuses to the crown-rump
length of larger fetus is used to investigate the presence of
discordance. It has been reported that this value being
more than 10% can be used for the prediction of poor
fetal outcomes.[6] Besides, the diagnosis of sIUGR is estab-
lished typically at the second trimester. sIUGR diagnosis
is established in case that the estimated fetal weight of the
one of the fetuses is below 3rd percentile or at least two of
four criteria (1- the estimated fetal weight of the smaller
fetus being under 10th percentile, 2- abdominal circum-
ference of the smaller fetus being under 10th percentile,
3- the difference of estimated fetal weight between the
fetuses being more than 25%, and 4- umbilical artery pul-
satility index of the smaller fetus being more than 95th
percentile) are present in the second-trimester ultra-
sonography.[7,8] sIUGR is a complication seen in mono-
chorionic pregnancies commonly, and it is present in
10–15% of all monochorionic pregnancies.[5]

Although the non-equal share of placenta is the main
problem in the pathophysiology of sIUGR, vascular
anastomoses which exist in the monochorionic placenta
can make these pregnancies more complicated. This
condition in sIUGR differs from the fetal growth restric-
tion seen as a result of insufficient uteroplacental circula-
tion in singleton or dichorionic pregnancies. These vas-
cular anastomoses may significantly affect nourishment
and oxygen exchange between the twins and also the

hemodynamics of both fetuses.[9] Therefore, it may be
expected that the fetus with normal development is also
under risk as well as the fetus with growth restriction.

In our study, we aimed to investigate the fetal and
neonatal outcomes in the monochorionic pregnancies
with sIUGR.

Methods
In our study, the medical records of a total of 196 women
with monochorionic twin pregnancy who were followed
up at the Perinatology Clinic of Zeynep Kamil
Maternity and Pediatrics Training and Research
Hospital between January 2013 and January 2019 were
reviewed. The approval of the ethics committee of our
hospital was obtained for the study (Approval date / no.:
09.01.2019 / 09). All monochorionic twin pregnancies,
whose antenatal follow-ups and deliveries were done in
our hospital, were included in the study. The pregnan-
cies with missing medical records, the pregnancies that
started as triple or higher multiple pregnancies but
reduced to twin pregnancy by fetal reduction, the preg-
nancies started as monochorionic twin pregnancy but
continued as singleton due to fetal loss, the pregnancies
found to have chromosomal or structural anomaly in
other twin, the pregnancies developing TTTS, the preg-
nancies developing TAPS and the pregnancies who
delivered at a different center were excluded from the
study. The flow chart of the cases included in and
excluded from the study are shown in Fig. 1.

The medical records of 153 pregnancies and 306
fetuses and newborns included in the study were
reviewed. The demographic characteristics, antenatal
ultrasonography findings and Doppler indices, delivery
weeks, delivery types and delivery indications of the
pregnant women were recorded. sIUGR was defined as
estimated fetal weight of the one of the fetuses being
below 3rd percentile or the presence of at least two of
four criteria (1- the estimated fetal weight of the smaller
fetus being under 10th percentile, 2- abdominal circum-
ference of the smaller fetus being under 10th percentile,
3- the difference of estimated fetal weight between the
fetuses being more than 25%, and 4- umbilical artery
pulsatility index of the smaller fetus being more than
95th percentile). The cases were grouped as sIUGR and
without sIUGR (non-sIUGR) pregnancies. In addition,
the cases with end-diastolic forward flow in the umbili-
cal artery were grouped as the cases with normal umbil-
ical artery flow pattern, and the cases with end-diastolic
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flow loss or reverse flow were grouped as the cases with
abnormal umbilical artery flow pattern in the pregnan-
cies with sIUGR. The maternal complications were
determined as preeclampsia, gestational diabetes melli-
tus (GDM) and intrahepatic cholestasis of pregnancy
(ICP), and they were recorded. Birth weights, sexes, 1-
minute and 5-minute Apgar scores, umbilical cord pH
and hematocrit values of the newborns, their needs for
newborn intensive care unit, cranial ultrasonography
findings and neonatal mortality were recorded for both
newborns separately. The perinatal and neonatal out-
comes of the groups developing and not developing
sIUGR during antenatal follow-ups were compared. 

The statistical analyses of the data were performed by
using SPSS 15.0 (The Statistical Package for the Social
Sciences, SPSS Inc., version 17; Chicago, IL, USA). The
descriptive statistics were presented as mean ± standard
deviation and minimum-maximum values. The concor-
dance of the variables to normal distribution was exam-
ined by visual (histogram and probability graphics) and
analytic methods (Kolmogorov-Smirnov and Shapiro-
Wilk tests). As the distribution of variables between the
groups were not normal in the comparison of quantita-
tive data, the parameters were analyzed by using Mann-
Whitney U test to conduct pairwise comparisons. Chi-
square test was used to compare qualitative data and
Fisher’s exact chi-square test in cases where test condi-
tions could not be met. The results were determined sig-
nificant where p-value was below 0.05.

Results
Of 196 monochorionic pregnancy in total, 172 reached
24 weeks of gestation and above. One of the twins in 6
(3.5%) of these 172 pregnancies reaching above 24 weeks
of gestation was lost in utero. Four of these 6 cases had
TTTS while 2 of them had sIUGR. Both of the twin sib-
lings lost due to sIUGR were smaller fetuses and these
fetuses had abnormal umbilical artery flow pattern. The
underlying reason could not be determined in one preg-
nancy in which both fetuses were lost. In 82.4% (n=126)
of a total of 153 monochorionic pregnancies included in
the study did not develop sIUGR while 17.6% (n=27)
had sIUGR. The mean diagnosis week of the pregnan-
cies developing sIUGR was 22.4 (range 19–28) weeks.
The demographic characteristics of monochorionic
pregnancies included in the study are presented in Table
1. While 42.5% (n=65) of the pregnancies were nulli-
parous, 57.5% of them were multiparous. While 63.0%
of the pregnancies with sIUGR were nulliparous, 38.1%

of non-sIUGR pregnancies were nulliparous, and there
was a significant difference between two groups
(p=0.018). Umbilical artery flow was normal in 59.3%
(n=16) of the pregnancies developing sIUGR during
antenatal follow-ups, and 40.7% (n=11) of them had
abnormal umbilical artery flow pattern. On the other
hand, only 1 (0.8%) case had abnormal umbilical artery
flow pattern in the non-sIUGR group. 

The maternal complications developing during ante-
natal follow-ups are shown in Table 2. The preeclamp-

Fig. 1. The flow chart for inclusion and exclusion criteria for the cases.
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sia rate was significantly higher in the sIUGR pregnan-
cies than non-sIUGR pregnancies (25.9% vs. 11.1%,
p=0.042). Although the rate of delivery by cesarean sec-
tion in sIUGR pregnancies was higher than those of non-
sIUGR pregnancies (81.5% vs. 72.2%), the difference
between the groups was not statistically significant
(p=0.469). When the reasons for delivery by cesarean sec-
tion were evaluated, it was found that the rate of fetal dis-
tress in sIUGR pregnancies was significantly higher than
non-sIUGR pregnancies (p<0.001). The weeks of deliv-
ery and newborn outcomes in sIUGR and non-sIUGR
pregnancies are shown separately for larger and smaller
newborns in Table 3. Birth weights and umbilical cord
pH values of both larger and smaller newborns were
lower in sIUGR pregnancies than those in non-sIUGR
pregnancies. Newborns’ 1-minute and 5-minute Apgar
scores were lower in the smaller newborns in both
sIUGR and non-sIUGR groups. There was statistically
no significant difference between sIUGR and non-
sIUGR pregnancies for both larger and smaller newborns
in terms of the duration of hospitalization at newborn

intensive care unit (NICU) (p-values were 0.200 and
0.526, respectively). When newborn sexes were com-
pared, there was no significant difference between
sIUGR and non-sIUGR pregnancies (p=0.538). The
need for NICU, the presence of intracranial bleeding in
the cranial ultrasonography result and newborn mortali-
ty data are shown in Table 4. The need for NICU was
significantly higher for both larger and smaller newborns
in sIUGR pregnancies than those of non-sIUGR preg-
nancies. While there was no loss during neonatal period
in non-sIUGR pregnancies, 3 (11.1%) of the newborns
in sIUGR pregnancies were lost during neonatal period.
All of the newborns lost were the smaller newborns in
sIUGR pregnancies with abnormal umbilical artery flow
pattern.

Discussion
sIUGR is a serious complication seen in the majority of
monochorionic pregnancies. Unlike dichorionic preg-
nancies, non-equal share of a single placenta and vascu-
lar anastomoses between the twins make the manage-
ment of these pregnancies more difficult. Gratacos et
al.[10] suggested a classification involving the use of umbil-
ical artery Doppler flow pattern of smaller fetus to over-
come this management difficulty in monochorionic
pregnancies developing sIUGR. In this classification, the
presence of forward flow in the umbilical artery of small-
er fetus was defined as Type-1 sIUGR, the presence of
end-diastolic flow loss or reverse flow was defined as
Type-2 sIUGR, and the presence of flow loss and
reverse flow, respectively, following the forward flow in
the umbilical artery was defined as Type-3 sIUGR.
Type-1 sIUGR has the excellent prognosis while Type-
2 sIUGR has the poorest prognosis in this classification.
There is unpredictable fetal prognosis in Type-3

Table 1. Demographic characteristics of monochorionic twin pregnancies. 

All groups (n=153) Non-sIUGR (n=126) sIUGR (n=27)

Mean±SD Min-Max Mean±SD Min-Max Mean±SD Min-Max p-value

Age 28.16±5.9 15–42 28.02±5.85 15–42 28.85±6.59 18–41 NS

BMI 28.89±4.19 20.31–44.30 29.77±4.04 20.31–44.30 30.43±4.89 22.48–43.70 NS

Gravida 2.20±1.17 1–6 2.29±1.17 1–6 1.78±1.09 1–5 0.02

Parity 0.89±0.95 0–4 0.94±0.93 0–4 0.63±1.00 0–4 0.047

Living 0.86±0.92 0–4 0.35±0.72 0–4 0.15±0.36 0–1 NS

Abortion 0.31±0.67 0–4 0.91±0.90 0–4 0.63±1.00 0–4 NS

BMI: body mass index; non-sIUGR: without selective intrauterine growth restriction; NS: not significant; sIUGR: selective intrauterine growth restriction.

Table 2. The maternal complications in sIUGR and non-sIUGR preg-
nancies.

Non-sIUGR sIUGR 
(n=126) (n=27)

n % n % p-value

Preeclampsia Present 14 11.1 7 25.9
0.042

Absent 112 88.9 20 74.1

GDM Present 10 7.9 2 7,4
NS

Absent 116 92.1 25 92.6

ICP Present 5 4 0 0
NS

Absent 121 96 27 100

GDM: gestational diabetes mellitus; ICP: intrahepatic cholestasis of pregnan-
cy; non-sIUGR: without selective intrauterine growth restriction; NS: not sig-
nificant; sIUGR: selective intrauterine growth restriction.
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sIUGR. We classified umbilical artery flow patterns as
normal and abnormal as there were no Type-3 sIUGR
pregnancy in our study. The umbilical artery flow pat-
tern was normal in 59.3% (n=16) of the pregnancies
developing sIUGR and abnormal in 40.7% (n=11) of
them in our study. We found abnormal umbilical artery
flow pattern in the smaller fetus in 2 sIUGR cases lost in
utero. In addition, we observed that 3 newborns lost dur-
ing neonatal period were those with abnormal umbilical

artery flow pattern in sIUGR group. Therefore, we
believe that the presence of flow loss in the umbilical
artery of smaller fetus in particular during antenatal fol-
low-up of sIUGR pregnancies is important.

Buca et al.[11] analyzed mortality risk in smaller and
larger twins separately in their meta-analysis conduct on
the pregnancies with sIUGR. In their meta-analysis, the
perinatal mortality was significantly higher in the smaller
fetus in Type-2 sIUGR compared to the larger fetus

Table 3. The neonatal outcomes of sIUGR and non-sIUGR pregnancies. 

Non-sIUGR (n=126) sIUGR (n=27)

Mean±SD Min-Max Mean±SD Min-Max p-value

Week of delivery 35±2.61 26–40 33.3±2.36 28–37 <0.001

Birth weight (g) Larger newborn 1985±537 990–3250 1900±444 900–2700 <0.001

Smaller newborn 1770±441 900–2750 1369±394 770-2150 <0.001

Umbilical cord pH Larger newborn 7.33±0.06 7.05–7.45 7.29±0.06 7.12–7.40 0.006

Smaller newborn 7.33±0.05 7.2–7.42 7.29±0.05 7.22–7.41 0.009

Hematocrit Larger newborn 48.9±9.6 21–70 58.5±7.4 46–74 0.003

Smaller newborn 46.7±8.2 25–64 50.2±10.6 10–60 NS

Apgar score (1-minute) Larger newborn 5.9±1.7 1–8 5.95±1.24 4–8 <0.001

Smaller newborn 5.8±1.4 2–8 5.61±1.6 1–8 <0.001

Apgar score (5-minute) Larger newborn 7.77±1.1 4–9 7.85±1.0 6–9 0.005

Smaller newborn 7.65±1.2 4–9 7.66±1.2 4–9 0.002

Need for newborn intensive Larger newborn 23.9±18.8 3–72 29.6±22.0 4–63 NS

care period (days) Smaller newborn 25.7±21.7 3–86 26.6±20.4 1–70 NS

non-sIUGR: without selective intrauterine growth restriction; NS: not significant; sIUGR: selective intrauterine growth restriction.

Table 4. The need for newborn intensive care, intracranial bleeding and neonatal mortality in sIUGR and non-sIUGR pregnancies. 

Non-sIUGR (n=126) sIUGR (n=27)

n % n % p-value

Need for newborn Larger newborn Absent 72 57.1 3 11.1 <0.001

intensive care Present 54 42.9 24 88.9

Smaller newborn Absent 68 54 3 11.1 <0.001

Present 58 46 24 88.9

Intracranial bleeding Larger newborn Absent 33 89.2 22 100 NS

Present 3 8.1 0 0

Smaller newborn Absent 39 90.7 17 89.5 NS

Present 4 9.3 2 10.5

Neonatal mortality Larger newborn Absent 126 100 27 100 NS

Present 0 0 0 0

Smaller newborn Absent 126 100 24 88.9 0.005

Present 0 0 3 11.1

non-sIUGR: without selective intrauterine growth restriction; NS: not significant; sIUGR: selective intrauterine growth restriction.
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(OR=2.4; 95% CI= 1.3–4.4). In addition, there was no
significant difference in the perinatal mortality rates for
larger and smaller twins in Type-1 and Type-3 sIUGR in
the results of the meta-analysis. Similar to the results of
our study, the findings obtained in this systematic review
showed that the monochorionic twin pregnancies affect-
ed by Type-2 sIUGR had higher rates of perinatal mor-
tality and morbidity than those with Type-1 sIUGR.
This meta-analysis also indicates that the probability of
an abnormal result is usually not significantly different
between Type-2 and Type-3 sIUGR cases. In our study,
we did not make this evaluation as there were no Type-3
sIUGR cases.

When we reviewed the demographic characteristics
of sIUGR and non-sIUGR pregnancies, we found high-
er nulliparity rates in sIUGR pregnancies (63.0% vs.
38.1%). Advanced maternal age, low body mass index
(BMI) and nulliparity are among the risk factors for fetal
growth restriction in singleton pregnancies.[12] While
advanced maternal age and low BMI did not seem to be
risk factors for sIUGR in our study, we found that nulli-
parity was a risk factor for sIUGR in monochorionic
pregnancies like in singleton pregnancies. We did not
find any difference between non-sIUGR and sIUGR
pregnancies in terms of GDM and ICP in our study. The
frequency of preeclampsia was higher in sIUGR preg-
nancies. It is known that preeclampsia is seen more fre-
quently in multiple pregnancies.[13] The increase in pla-
cental mass and immunological load is held responsible
for this frequency. Besides, it is not thought that zygosi-
ty and chorionicity have an impact on the preeclampsia
risk in twin pregnancy.[14] Preeclampsia rate was higher in
sIUGR pregnancies in our study. The underlying patho-
physiology of fetal growth restriction developing on the
basis of preeclampsia is the insufficient uteroplacental
flow developing as a result of defective invasion of spiral
arteries by trophoblasts.[15] It is considered that
preeclampsia may have a role in the development of
sIUGR in monochorionic pregnancies. In addition to the
non-equal placental share in monochorionic pregnan-
cies, the presence of defective artery invasion may be
responsible for intensifying the growth restriction in the
fetus which has smaller share of placenta.

Weisz et al.[16] compared the neonatal results of
sIUGR and non-sIUGR pregnancies in their study and
found that sIUGR pregnancies with abnormal umbilical
artery Doppler flow had significantly more neonatal
complications. However, the authors did not group new-
borns into smaller and larger newborns. The association

between smaller newborn in sIUGR pregnancies and
poor neonatal outcomes is a predictable result. In our
study, we found that larger newborns were also associat-
ed with poor neonatal outcomes similar to smaller new-
borns. On the other hand, mean week of delivery was 35
in non-sIUGR pregnancies in our study while it was 33
weeks in sIUGR pregnancies. The association between
prematurity and poor neonatal outcomes is well-known.
Therefore, it remains uncertain that if this increased risk
of poor neonatal outcome is associated with prematurity
which is higher in pregnancies with sIUGR or non-equal
placental share in sIUGR. Lopriore et al.[17] conducted a
study on discordant monochorionic twins to compare
larger newborns with smaller newborns, and concluded
that the neonatal morbidity risk increased. However, they
did not make any compare in non-discordant twin preg-
nancies. We believe that comparing smaller and larger
newborns in pregnancies with sIUGR and non-sIUGR
separately is important to obtain more accurate results.

We found higher cesarean section rates in pregnan-
cies with sIUGR (81.5% vs. 72.2%). We believe that the
presence of higher rates of umbilical artery Doppler
abnormality in the pregnancies with sIUGR and the
presence of higher rates of fetal distress in the pregnan-
cies with sIUGR lead to this difference. When we com-
pared sIUGR and non-sIUGR pregnancies for neonatal
mortality, we found significantly high rates of neonatal
mortality in smaller fetuses. However, it is unclear if
mortality rates are more associated with the complica-
tions due to growth restriction and non-equal placental
share or with the prematurity. Nonetheless, the fact that
all 3 neonatal deaths occurred in the smaller fetuses of
sIUGR pregnancies makes us to consider that these
pregnancies should be monitored more closely. There
was no significant difference in terms of intracranial
bleeding in sIUGR pregnancies for both larger and
smaller newborns in our study. Weisz et al.[16] found in
their study that the rates of intracranial anomalies are
higher in the smaller newborns with abnormal umbilical
artery flow pattern in pregnancies developing sIUGR.
We found high rates of intracranial bleeding in the
smaller newborns both in sIUGR and non-sIUGR
groups in our study; however, there was no statistically
significant difference between the groups.

Conclusion
The pregnancies with selective intrauterine growth
restriction are associated with higher risks of poor fetal
and neonatal outcomes compared to the pregnancies
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with non-sIUGR. In pregnancies developing sIUGR,
larger fetuses are also under risk as well as smaller
fetuses. More prospective studies are needed to inves-
tigate whether this increased risk is associated with
prematurity or is a result of sIUGR.
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