
Prenatal and neonatal outcomes of pregnancies
diagnosed with fetal single umbilical artery 

Mehmet Obut1 , Asya Kalayc› Öncü2 , Özge Yücel Çelik1 , Arife Akay2 , Güliz Özcan3 ,İDİDİDİDİD

Gülflah Aynao¤lu Y›ld›z1 , Can Tekin ‹skender1 , Ali Turhan Ça¤lar1

1Department of Perinatology, Etlik Zübeyde Han›m Woman’s Health Training and Research Hospital, Health Sciences University, Ankara, Turkey
2Department of Gynecology and Obstetrics, Etlik Zübeyde Han›m Woman’s Health Training and Research Hospital, Health Sciences University, Ankara, Turkey

3Department of Radiology, Etlik Zübeyde Han›m Woman’s Health Training and Research Hospital, Health Sciences University, Ankara, Turkey

İDİDİD

Özet: Fetal tek umbilikal arter tan›s› alm›fl gebeliklerde
prenatal ve neonatal sonuçlar
Amaç: Çal›flman›n amac›, önceki çal›flmalarda çeliflkili flekilde bildi-
rilmifl olan tek umbilikal arter (single umbilical artery, SUA) tan›s› al-
m›fl fetüslerin iliflkili anomalilerini ve sonuçlar›n› araflt›rmakt›r. 
Yöntem: Haziran 2018 ile Temmuz 2020 aras›nda, 35’i kompleks
ve 47’si izole SUA (iSUA) olan fetal SUA’l› 82 gebenin ve fetal çift
umbilikal arterli (double umbilical arteries, DUA) 100 gebenin verile-
ri topland›. Üç grubun (iSUA, SUA ve DUA) maternal özellikleri ile
gebelik ve fetal sonuçlar› karfl›laflt›r›ld›. 
Bulgular: SUA’l› 82 fetüsün 35’inde 64 majör yap›sal anomali, bu 35
fetüsün 20’sinde (%57.1) kardiyovasküler malformasyonlar, 12’sinde
(%34.2) merkezi sinir sistemi malformasyonlar›, 10’unda (%28.5) ge-
nitoüriner sistem malformasyonlar› ve 8’inde (%22.8) gastrointesti-
nal sistem malformasyonlar› mevcuttu. ‹zole SUA, SUA olgular› için-
de yer almaktayd›. DUA’l› 100 fetüs ile karfl›laflt›r›ld›¤›nda, SUA in-
trauterin büyüme k›s›tl›l›¤› (IUGR), preterm do¤um, 7’den küçük
Apgar skorlar› ve yenido¤an yo¤un bak›m ünitesine yat›fl için bir risk
oluflturmakta idi. SUA olgular›nda fetal kromozomal veya yap›sal
anomaliye sahip olmak; amniyotik s›v› anomalisi, gebeli¤in sonland›-
r›lmas›, intrauterin fetal ölüm, erken neonatal ölüm ve düflük canl›
do¤um oran› için risk faktörü idi. 
Sonuç: SUA, artan bir oranda fetal yap›sal ve kromozomal ano-
maliye sahiptir. Bunlar aras›nda en çok tespit edilen kardiyak mal-
formasyonlar ve ikinci en yayg›n olan ise merkezi sinir sistemi
malformasyonlar›d›r. Fetal SUA’l› gebelikler; IUGR, preterm do-
¤um, düflük Apgar skorlar› ve yenido¤an yo¤un bak›m ünitesine
yat›fl yönünden artm›fl riske sahiptir. Ek yap›sal veya kromozomal
malformasyon varl›¤›, bu advers gebelik risklerinin oran›n› art›r-
maktad›r. Bu nedenle bu olgular, özel fetal ultrasonografik organ
taramas›na ve yak›n prenatal takibe gereksinim duymaktad›r. 

Anahtar sözcükler: Karyotipik anomali, izole tek umbilikal arter,
prenatal ultrasonografi, tek umbilikal arter, yap›sal anomaliler.
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Abstract

Objective: To investigate the associated anomalies and outcomes of
fetuses diagnosed as having a single umbilical artery (SUA) which
were reported inconsistently in previous studies. 
Methods: The data of 82 pregnancies with fetal SUA, 35 of which
were complex, and 47 isolated SUA (iSUA) and 100 pregnancies with
fetal double umbilical arteries (DUA) between June 2018 and July
2020 were retrieved. We compared the maternal characteristics, and
pregnancy and fetal outcomes of the three groups (iSUA, SUA, and
DUA). 
Results: Of 82 fetuses with SUA, 35 had 64 major structural abnor-
malities. 20 of these 35 fetuses (57.1%) had cardiovascular malforma-
tions, 12 (34.2%) had central nervous, 10 (28.5%) had genitourinary,
and eight (22.8%) had gastrointestinal system malformations. Isolated
SUA was present in SUA. Compared with the 100 DUA fetuses, SUA
was a risk for intrauterine growth restriction (IUGR), preterm deliv-
ery, Apgar scores of <7, and admission to the neonatal intensive care
unit. Having fetal chromosomal or structural abnormalities, was a risk
for amnion fluid abnormality, pregnancy termination, intrauterine
fetal death, early neonatal death, and a low live birth ratio in SUA
cases. 
Conclusion: SUA has an increased rate of fetal structural and chro-
mosomal abnormalities. Among them, the most detected one is car-
diac and the second most common one is central nervous system
malformations. Pregnancies with fetal SUA have increased risk for
IUGR, preterm delivery, low Apgar scores, and admission to the
neonatal intensive care unit. The presence of additional structural or
chromosomal malformations increases the rate of these adverse
pregnancy risks. Thus, these cases warrant dedicated fetal ultrasono-
graphic organ screening and close prenatal follow-up. 

Keywords: Karyotypic abnormality, isolated single umbilical
artery, prenatal ultrasonography, single umbilical artery, structural
abnormalities.
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Introduction
Single umbilical artery (SUA) is one of the most com-
mon abnormalities detected prenatally. Its prevalence
varies, ranging from 0.2% to 2%, depending on the
study population and gestational weeks at the ultrasono-
graphic examination. It is more common in Caucasians
than in any other races and increases with advancing ges-
tational weeks. Its prevalence is higher in multifetal ges-
tations than in singleton pregnancies.[1] Environmental,
genetic, and hemodynamic disturbances in the first
weeks of gestation have been blamed as factors in the eti-
ology of SUA because it is more common among preg-
nancies of mothers who smoke, and those with hyper-
tension, twins, and siblings.[1,2]

Three main theories have been proposed to explain
the pathogenesis of SUA: primary agenesis and second-
ary atresia/atrophy of one of two umbilical arteries
(UMA), and persistence of the allantoic artery of the
body stalk. Of these theories, the most accepted is the
theory of secondary atrophy/atresia because in some
cases of SUA there are two UMAs displayed in ultra-
sonography (USG) findings in early gestational weeks.[3]

The presence of SUA has been accepted as a soft
marker for fetal congenital structural and chromosomal
abnormalities.[1,4–6] Although there are many case reports
or small case series in the literature, most large-scale
studies date back at least 7 years, and many are at least 10
years old. Indeed, two metanalyses comprising seven
studies (three cohort and four case-control studies) and
11 studies (nine cohort and two case-control studies),
respectively, were able to identify its relation with con-
genital structural and chromosomal abnormalities. In
more than half of the studies included in the first met-
analysis, fetal karyotyping was not reported. In the more
recent metanalysis, the rate of abnormal karyotype was
not reported. Therefore, the data on the incidence of
abnormal karyotypes are relatively scarce. Moreover,
fetal abnormalities can be picked up more easily with
higher quality USG machines, better conceptualized
sonographic examinations (neuro sonography and car-
diac screening), and the availability of chromosome
microarray analysis.[7,8]

There is a discrepancy between the reported fre-
quencies of adverse pregnancy outcomes in studies com-
paring SUA and DUA cases.[5,7,9–16] For example, com-
pared with DUA, some studies reported higher rates of
IUGR,[5,10,11] preterm delivery,[9,10] and lower 1-minute and

5-minute Apgar scores,[15] whereas others reported simi-
lar rates of IUGR,[12,13] preterm delivery,[14] and 1-minute
and 5-minute Apgar scores.[16] Many studies reporting
accompanying structural malformations in SUA cases
pointed out affected organs rather than exact abnormal-
ities.[1,2,5] In addition, there is a scarcity of studies evaluat-
ing the outcomes of SUA with additional structural and
chromosomal malformations. Therefore, to provide a
better basis for counselling affected pregnant women, it
is clear that further studies are needed.

In the present study, we aimed to evaluate chromoso-
mal and structural abnormalities, maternal characteris-
tics, and fetal outcomes of cases of SUA by comparing
fetuses with isolated SUA (iSUA), complex SUA, and
DUA (control group).

Methods
We conducted a retrospective study by evaluating cases
of SUA diagnosed between June 2018 and July 2020.
The Institutional Review Board (IRB) of Etlik Zübeyde
Han›m Women’s Health and Training Hospital
approved the study (IRB #21-05). For the study, the data
of cases of SUA were retrieved from the hospital data-
base. To compare cases of SUA with controls, the data
of 100 age-matched pregnancies with fetal DUA were
selected. The cases of SUA were grouped as isolated
SUA (iSUA) and complex SUA depending on the pres-
ence of structural abnormalities. Isolated SUA was
determined as SUA without structural or chromosomal
abnormalities.

Gestational age was calculated according to the first
day of the last menstrual period (LMP) and crown-rump
length revealed in the first-trimester USG examination.
If there were seven or more days between dating accord-
ing to the LMP and first-trimester USG, the gestation-
al age was corrected according to first-trimester USG.

When the death of a fetus occurred at ≤23 gestation-
al weeks, the death was classified as intrauterine fetal
demise (IUFD), and those dying in-utero at ≥24 gesta-
tional weeks were classified as stillbirths. Intrapartum
fetal death is defined as the death of an infant after the
onset of labor but before they are born. Pregnancy ter-
mination refers to elective abortions due to major fetal
structural or chromosomal abnormalities.

IUGR was determined as estimated fetal weight
(EFW) of <3rd percentile based on sonographic meas-
urements of the fetal biparietal diameter, head circum-
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ference, abdomen circumference, and femur length.[17]

To eliminate confounding factors, multifetal pregnan-
cies were excluded.

Delivery between the 24th and 37th gestational
weeks was defined as preterm delivery regardless of fetal
viability. Amnion fluid was evaluated based on single
deepest vertical pocket measurements, which when less
than 2 cm was diagnosed as oligohydramnios, between 2
and 8 cm as normal, and above 8 cm as polyhydramnios.

According to our clinical protocol, after SUA was
diagnosed in a detailed fetal anatomic USG, screening
was performed by an experienced perinatologist. The
device used was a Voluson E6 equipped with 5–9-MHz
volumetric transvaginal transducers and a 4–8-MHz vol-
umetric convex abdominal transducer, (GE Medical
Systems, Horten, Norway). For pregnancies in the first
trimester or those with poor image quality due to obesi-
ty, transvaginal USG screening was performed in
adjunct to abdominal USG screening. The diagnosis of
SUA was made from either a color Doppler view of the
umbilical arteries on both bladder wall sides or by dis-
playing a cross-section of the umbilical cord loop. All
patients with SUA were screened using fetal echocardio-
graphy. Amniocentesis with chromosome analysis was
offered to all parents with fetal SUA. Chromosomal
microarray analysis was made in patients with SUA with
additional structural malformations who consented.

Routine prenatal care was offered to patients with
iSUA. For patients diagnosed as having complex SUA,
special prenatal care depended on accompanying struc-
tural or karyotypic abnormality. These couples were
counseled in detail about prognosis, and pregnancy ter-
mination was offered when it was thought there was a
poor prognosis.

The demographic characteristics of the pregnant
women including age, body mass index (BMI), smoking
status, parity, maternal chronic disease were collected at
the time of the examination and noted. The course and
outcomes of pregnancies with SUA including amnion
fluid abnormalities, IUGR, preeclampsia, and fetal 1-
minute and 5-minute Apgar scores, pregnancy termina-
tion, intrapartum fetal death, preterm delivery, admis-
sion to the neonatal intensive care unit (NICU), and
early neonatal death were also noted.

Statistical analysis

The SPSS statistics software version 21 (IBM, Armonk,
NY, USA) was used for evaluating the data. The results

of patients stratified as having iSUA and complex SUA
and controls (DUA) were compared. The normality of
continuous variables was assessed using the Kolmogorov-
Smirnov test and histograms. One-way analysis of vari-
ance (ANOVA) was used for independent samples with
normal distribution, and the Kruskal-Wallis test was used
for samples that were not normally distributed. P-values
<0.05 were accepted as statistically significant. Bonferroni
correction was used for statistical significance.

Results
During the study period, a total of 82 pregnancies were
diagnosed as having fetal SUA. Of those, 35 (42.68%)
had at least one structural or chromosomal abnormality
and 47 (57.32%) were iSUA. There were no significant
differences in maternal characteristics between the com-
plex and iSUA and DUA groups regarding maternal age,
parity, BMI, smoking status, nationality, preeclampsia,
and maternal chronic diseases. The mean gestational
weeks at diagnosis of complex SUA was earlier than in
iSUA cases (14.2±3.1 vs. 20.4±5.7 weeks, p<0.001).
Amnion fluid abnormalities were more common in the
complex SUA group than in the iSUA and DUA groups
(p<0.05), but there was no difference between the iSUA
and DUA controls (p>0.05). Nine (25.7%) patients in the
SUA group had IUGR, 10 (21.2%) in the iSUA group
had IUGR, and four (4.0%) in the DUA controls had
IUGR; the incidence of IUGR in the SUA and iSUA
groups was similar (p>0.05), but both were higher than in
DUA controls (p=0.01) (Table 1).

Table 2 demonstrates the comparisons of fetal out-
comes in the iSUA, complex SUA and DUA groups.
SUA was a risk factor for Apgar scores of <7 and NICU
need, and the presence of concomitant additional struc-
tural and chromosomal abnormalities further increased
these risks. In other words, the incidence of Apgar scores
of <7 and NICU need was SUA> iSUA >DUA (p<0.001).
Fourteen (50%) patients in the SUA group had preterm
deliveries, 13 (30.2%) in the iSUA group had preterm
deliveries, and 11 (11.2%) patients among the DUA con-
trols had preterm deliveries. The incidence of preterm
delivery in the SUA and iSUA groups were similar; how-
ever, both were higher than the DUA controls (p<0.001).
Although there were no differences between the iSUA
and control groups regarding to intrauterine fetal death
and early neonatal death, these were significantly higher
in the complex SUA group (p<0.05). The iSUA group
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was not different from the DUA control group in respect
to pregnancy terminations; however, seven pregnancies
were terminated due to major fetal structural and chro-
mosomal anomalies in the complex group, which was sta-
tistically higher than in the iSUA and DUA control
groups (p<0.05).

A total of 64 major structural malformations were
detected in 35 fetuses. Of these 35 fetuses, 20 (57.1%)

had cardiac malformations, 12 (34.2%) had central nerv-
ous system malformations, 10 (28.5%) had genitourinary
malformations, 8 (22.8%) had gastrointestinal malforma-
tions, and 5 (14.2%) had musculoskeletal system malfor-
mations. There was a single anomaly in 18 fetuses, two
anomalies in eight fetuses, and three or more in nine
fetuses. Among the 64 detected structural malformations,
the most common ones were cardiac malformations
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Table 1. Maternal characteristics and pregnancy-related parameters. 

Complex SUA Isolated SUA DUA
Variables n=35 (%) n=47 (%) n=100 (%) p-value

Maternal age (years) 28.4±5.9 28.2±6.4 28.8±4.9 0.830

Maternal BMI (kg/m2) 25 (21–34) 25 (20–38) 25 (19–44) 0.743

Smoking 4 (11.4) 4 (8.5) 2 (2.0) 0.062

Nationality Turkey 32 (91.4) 43 (91.5) 91 (91.0)
0.994

Syria 3 (8.6) 4 (8.5) 9 (9.0)

Maternal disease 1 (2.9) 5 (10.6) 10 (1.0) 0.383

IUGR 9 (25.7)* 10 (21.2)* 4 (4.0)†,‡ 0.01

Preeclampsia 1 (2.8) 2 (4.3) 3 (3.0) 0.912

Amniotic fluid Reduced 6 (17.1)* 5 (10.6) 4 (4.0)‡ 0.041

Normal 25 (71.5)* 39 (83.0) 95 (95.0)‡ 0.001

Increased 4 (11.4)* 3 (6.4) 1 (1.0)‡ 0.026

Parite Multiparous 21 (60.0) 28 (59.5) 64 (64) 0.841

Nulliparous 14 (40.0) 19 (40.5) 36 (36) 0.904

*Different from DUA cases; †different from isolated cases; ‡different from complex cases. BMI: body mass index; DUA: double umbilical artery; IUGR: intrauterine growth restric-
tion; SUA: single umbilical artery.

Table 2. Fetal and neonatal outcomes. 

Complex SUA Isolated SUA DUA
Variables n=35 (%) n=47 (%) n=100 (%) p-value

Live birth 20 (57.1)*,† 43 (91,4)‡ 98 (100)‡ <0.001

Apgar score (1-minute) 8.5 (0–9)*,† 9 (0–9)‡ 9 (5–9)‡ <0.001

Apgar score (5-minute) 9.5 (0–10)*,† 10 (0–10)‡ 10 (6–10)‡ <0.001

Apgar score <7 7 (20)*,† 4 (8.6)*,‡ 2 (2)†,‡ <0.001

Stillbirth 3 (8.5)* 1 (2.1) 0 (0)‡ 0.012

Early neonatal death 3 (8.5)* 1 (2.1) 0 (0)‡ 0.012

Intrapartum fetal death 2 (5.7)* 1 (2.1) 0 (0)‡ 0.070

IUFD (>20 w, ≤≤23 w) 1 (2.9) 2 (4.3) 2 (2) 0.737

Pregnancy termination 9 (25.8)*,† 0 (0)‡ 0 (0)‡ <0.001

Preterm delivery 14/25 (50)* 13/45 (30.2)* 11/98 (11.2)†,‡ <0.001

Admission to NICU 14/20 (70)*,† 10/43 (23.2)*,‡ 3/98 (3)†,‡ <0.001

Gender Female 20 (57) 22 (47) 51 (51) 0.651

Male 15 (43) 25 (53) 49 (49)

*Different from DUA cases; †different from isolated cases; ‡different from complex cases. DUA: double umbilical artery; IUFD: intrauterine fetal death; NICU: neonatal inten-
sive care unit; SUA: single umbilical artery; w: weeks.



(n=23, 35.9%), followed by central nervous system mal-
formations (n=15, 23.5%), gastrointestinal malforma-
tions (n=7, 10.9%), and genitourinary system malforma-
tions (n=6, 9.4%). The most detected cardiovascular
anomaly was hypoplastic left heart. Table 3 shows fetal
structural anomalies detected in patients with SUA.

A total of 42 patients, of which consisting of thirty-
five patients with complex SUA and seven with iSUA,
underwent amniocentesis with chromosomal analysis.
There were no karyotypic abnormalities in patients with
iSUA, neither prenatally nor postnatally. Among patients
with complex SUA five had karyotypic abnormalities: tri-
somy 13 (n=2), trisomy 18 (n=1), and Turner (n=1) and
DiGeorge syndrome (n=1).

We also noted other soft markers present along with
SUA, which were hyperechogenic bowel in 14 cases, car-
diac hyperechogenic focus in four cases, short femur and
humerus in one case, and hypoplastic nasal bone in one
case.

Discussion
We found that the SUA even in the absence of other
anomalies posed risks for adverse prenatal outcomes
including IUGR, Apgar scores of <7, preterm delivery,
and admission to the NICU (p<0.05). In addition to
risks with iSUA, the presence of concomitant fetal
structural or chromosomal anomalies increased the
risks of amnion fluid abnormalities, intrauterine fetal
death, early neonatal death, and pregnancy termina-
tion, and further increased risks of Apgar scores of <7
and admission to the NICU (p<0.05). 

In this study, 42.6% (35/82) of the patients with
SUA had at least one structural abnormality. Similarly,
in the literature, the reported frequency of additional
abnormalities with SUA varies, ranging between
13–50%.[2,10,18] Besides the effect of race and gestational
weeks in fetal USG evaluations, one explanation for
this high variability in accompanying fetal structural
abnormalities may be the characteristics of the center
at which the study was performed. We think that there
is a high possibility that patients with complicated SUA
including those with fetal structural or karyotypic
abnormalities and IUGR are referred to tertiary cen-
ters. In line with our opinion, population-based stud-
ies[10] reported lower additional structural defects than
those conducted in referral centers.[2,18] However, even
in population-based studies, the reported frequency of

additional structural and chromosomal abnormalities
in cases of SUA were much more common than in
patients without SUA, thus fetuses with SUA warrant a
detailed fetal ultrasonographic evaluation and genetic
testing, especially those with SUA with additional
structural defects.[4]
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Table 3. Structural malformations by the organ systems involved in 82
fetuses with SUA (35 fetuses with at least one structural mal-
formation).

Organ systems Total (n=64) 

Cardiovascular system 23 (35.9%)
Truncus arteriosus 2
Anomalous pulmonary venous return 1
Dextrocardia 2
Hypoplastic left heart 4
Coarctation of aorta 1
Ectopia cordis 1
Double outlet right ventricle 2
Pericardial effusion 2
Pulmonary artery-right ventricular hypoplasia 1
Tetralogy of Fallot 1
Right atrium dilatation 1
Septal aneurysm 1
Ventricular septal defect 3
Transposition of great arteries 1

Central nervous system 15 (23.5%)
Ventriculomegaly 4
Iniencephaly 1
Lemon sign 2
Neural tube defects 2
Rhombencephalosynapsis 1
Corpus callosum agenesis (partial) 1
Cystic hygroma 2
Cephalocele 1
Cerebellar cyst 1

Gastrointestinal system 7 (10.9%)
Diaphragmatic hernia 2
Cleft lip/palate 1
Omphalocele 2
Gallbladder aplasia 1
Avascular body in liver 1

Genitourinary system 6 (9.4%)
Multicystic dysplastic kidney (bilateral) 4
Renal agenesis 2

Musculoskeletal system 5 (7.8%)
Skeletal dysplasia 1
Sirenomelia 1
Scoliosis 1
Rocker bottom feet 1
Club foot 1

Others 8 (12.5%)
Hydrops fetalis 1
Thymus hypoplasia 2
Thorax hypoplasia 1
Jugular cyst 1
Umbilical cord aneurysm 2
Ocular coloboma 1



With advancing imaging quality of USG, SUA can
be diagnosed as early as the 11th gestational week by
displaying the absence of one of the two umbilical
arteries on the bladder wall side or a cross-section of
the free umbilical cord.[19] Diagnosing these cases in
earlier gestational weeks has the potential to change
the frequency of detecting additional anomalies with
SUA. For example, most renal and gastrointestinal
abnormalities cannot be detected before certain gesta-
tional weeks because amnion fluid in early gestational
weeks is not dependent on fetal urination and physio-
logic gut herniation before 12 gestational weeks.[20,21] In
the current study, most of the SUA cases were diag-
nosed in the second trimester; however, complex SUA
cases were detected in earlier gestational weeks than
iSUA (p<0.001). This may result from the fact that
when a structural or chromosomal abnormality is
detected, the patient is subject to more detailed fetal
anatomic screening, which heightens the possibility of
detecting SUA. Unlike previous studies which found
genitourinary or gastrointestinal system anomalies as
the second most common anomaly,[10,22] we found fetal
central nervous system anomalies as the second most
frequent group of anomalies. Similar to previous stud-
ies, in this study, cardiac anomalies were the most com-
monly detected abnormalities (24.3%, 20/82).[2,5,18]

Wang et al. evaluated 152 singleton pregnancies and
found that the frequency of cardiac anomalies with
SUA was 12.5%, and the most common cardiac anom-
alies were hypoplastic left heart syndrome (HLHS),
single ventricle, and double-outlet right ventricle
(DORV).[18] This is in line with our study because we
found the most common fetal cardiac anomalies as
HLHS, ventricular septal defect, and DORV. There
were karyotypic abnormalities in five (6.1%) patients
with SUA. The frequency of detected karyotypic
abnormalities revealed in this study is comparable with
other studies, which ranged from 1.3% to 15.3%.[10,22–25]

However, the number of our patients who consented
to genetic tests was relatively low, which may not
reflect the true percentages of genetic abnormalities.
Similar to previous studies, there were no karyotypic
abnormalities in patients with iSUA.[5] There were 14
patients with at least one soft marker including hyper-
echogenic bowel, intraventricular bright focus, nasal
hypoplasia, and short femur and humerus in the iSUA
group; however, the presence of these soft markers

along with iSUA has not increased karyotyping abnor-
malities of patients with iSUA.

How prenatal care should be given in pregnancies
with SUA is a matter of debate. Although there are
studies that found normal development in fetuses with
SUA and recommended standard prenatal care,[2,26]

most studies found an impairment in development with
SUA and suggested intervallic biometric measure-
ments and Doppler evaluations for the timely discov-
ery of possible IUGR.[1,2,5,7,10,27] We would support the
latter because the frequency of IUGR were 25.7%
(9/35) in SUA, 21.2% (10/47) in iSUA vs. 4% (4/98) in
the DUA controls. The possible mechanism of IUGR
in iSUA was explained by the reduction of cytoplasmic
mass resulting from malnutrition. Considering patients
with complex SUA, there is another contributing fac-
tor, in addition to cytoplasmic mass reduction, which is
total cell reduction.[28] Although there is consensus that
the presence of complex SUA increases the incidence
of preterm delivery, but this relation in iSUA remains
a dilemma.[10,11,27,29] The current study showed that along
with SUA, iSUA was a risk for preterm delivery.
Although most preterm deliveries were due to iatro-
genic deliveries related to IUGR, there were other
contributing factors including preterm premature rup-
ture of membranes and preterm labor. The frequency
of other adverse pregnancy outcomes including fetal
Apgar scores of <7 and admission to the NICU were
higher in the SUA group compared with the DUA
controls, which is in agreement with previous stud-
ies.[1,7]

Consistent with our study, many studies showed that
the presence of additional or chromosomal abnormali-
ties in patients with SUA increased the frequency of
adverse pregnancy outcomes including amnion fluid
abnormalities, intrauterine fetal death, death after birth,
and pregnancy termination.[5,10] Therefore, we think that
the prenatal care of these fetuses must be specified con-
sidering the type of accompanying abnormality.

A limitation of the study was that this cohort was
from a tertiary referral center, which may have over-
represented patients with abnormalities or pregnancies
complicated by IUGR, amnion fluid abnormalities or
preterm labor, which may not reflect the true ratios.
Fetal cardiac echography was performed in all patients,
but the majority were in the early gestational weeks,
which were not optimal for fetal cardiac evaluation.
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Conclusion
Cardiac anomalies were the most detected anomalies in
patients with SUA, followed by anomalies affecting the
central nervous system. The frequencies of adverse
outcomes including IUGR, Apgar scores of <7, and
admission to the NICU were higher in the SUA group
compared with DUA controls. The presence of accom-
panying fetal structural or chromosomal anomalies
with SUA increases the risks of pregnancy termination,
amnion fluid abnormalities, intrauterine fetal death,
fetal death after delivery, preterm delivery, and further
increases the risks for Apgar scores of <7 and admission
to the NICU. Thus, fetuses with SUA warrant detailed
ultrasonographic fetal anatomic screening and close
prenatal follow-up.
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