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Research Paper
The Frequency of Single Umbilical Artery in Fetal 
Ultrasound Among Neonates With Congenital Heart 
Disease Compared to Neonates Without Congenital 
Heart Disease 

Background and Aim: The need for more fetal echocardiography by a specialist in isolated 
single umbilical artery (SUA) pregnancies is controversial. Therefore, this study aimed to 
investigate the frequency of SUA in fetal ultrasound in neonates with congenital heart disease 
(CHD) compared to neonates without CHD referred to Hazrat Masoumeh Hospital in 2019.

Materials and Methods: The files of all the neonates who underwent fetal ultrasound and 
echocardiography in 2019 were reviewed. Based on the results of the fetal echocardiography, 
these neonates were divided into two groups with/without cardiac abnormalities. Then, the 
results of fetal ultrasound performed in terms of the frequency of SUA were examined in the 
groups, and variables, such as birth, weight, gestational age, and gender were entered into the 
checklist. Finally, the frequency of SUA in fetuses with/without cardiac abnormalities was 
compared between the two groups.

Results: The mean age of mothers in the SUA group was 32.47±8.7 years and in the normal 
group was 32.07±11.5 years. A total of 135 boys (54%) and 115 girls (46%) were examined in 
this study. No statistically significant relationship was found between maternal age (P=0.72), 
fetal gender (P=0.92), gestational age (P=0.42), and parity (P=0.92) despite the finding of a SUA. 
In the group of patients with CHD, 12 out of 125 patients (4.8%), and in the group without CHD, 
five out of 125 patients (2%) had an SUA. Although this number was highest in the group who 
had CHD, no statistically significant difference was found between the two groups (0.07).

Conclusion: The relationship between SUA in a fetus with normal ultrasound and CHD varies 
significantly with population selection criteria. The risk of CHD after diagnosing SUA in a 
normal fetus from an unselected population appears to be low and may not warrant specialized 
fetal echocardiography.
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1. Introduction

ingle umbilical artery (SUA) is the most 
common umbilical cord anomaly with 
an incidence of 0.55-4.85% [1]. During 
the screening of fetal abnormalities, it is 
considered a conventional structural ab-

normality indicator, chromosomal defect, fetal growth 
restriction, premature birth, and low birth weight [2]. In 
the previous studies conducted on 1038 SUA cases diag-
nosed prematurely, the prevalence of fetal abnormalities 
was 33.6 [3]. Therefore, a very high risk of structural 
abnormalities exists in all major systems, including ab-
normalities in the reproductive system, musculoskeletal 
system, digestive system, cardiovascular system, and 
central nervous system [4]. Accordingly, to diagnose the 
SUA, ultrasound should be used to perform a regular and 
accurate examination of the fetal anatomy to detect con-
genital defects [5]. 

Currently, a detailed ultrasound study in the second tri-
mester is the most effective method for prenatal screen-
ing of congenital anomalies and ultrasound studies suc-
cessfully demonstrate SUA in most pregnancies. The 
success of ultrasound is influenced by the gestational 
age, the thickness of the mother’s abdominal wall, a 
lower abdominal ulcer, the condition of the fetus, the 
volume of amniotic fluid, the scanning experience, and 
the skill and lateral resolution of the equipment [6, 7]. 
Studies on SUA have reported a prevalence of 11.4% for 
heart defects; however, it has not been stated whether 
these defects were isolated or accompanied by multiple 
abnormalities [8]. According to previous reports on the 
relationship between SUA and cardiovascular abnor-
malities, SUA was previously considered an indication 
for fetal echocardiography, and SUA pregnancies still 
assign 5-6% of all referrals for fetal echocardiography 
in some centers [9]. Some previous studies have shown 
that the prevalence of CHD in SUA fetuses has increased 
to 5% regardless of chromosomal abnormalities or ex-
tracardiac abnormalities [10]. However, several studies 
have argued that isolated SUA in fetuses with no addi-
tional risk factors for CHD cannot increase the risk of 
CHD [3]. Therefore, the need for more fetal echocar-
diography by a specialist in isolated SUA pregnancies is 
controversial. This study was conducted to compare the 
frequency of SUA in fetal ultrasound in neonates with/
without congenital heart disease (CHD) referred to Haz-
rat Masoumeh Hospital in 2019.

2. Materials and Methods 

This study was conducted as a retrospective cohort. The 
research population included neonates referred to the 
heart clinic of Hazrat Masoumeh Hospital. Convenience 
sampling was used. The sample size was calculated con-
sidering the type 1 error of 5%, the power of 0.8, and the 
rate of SUA in the group with CHD and without CHD 
(27% and 16%, respectively). Based on the results of 
similar studies [11], the minimum required samples was 
calculated to be 120 people in each group and 5% was 
added to the sample volume due to possible dropouts, 
125 people in each group and a total of 250 people were 
examined. The inclusion criteria included the diagnosis 
of the umbilical cord artery using ultrasound by an imag-
ing specialist, echocardiography of the baby in the echo-
cardiography unit at Hazrat Masoumeh Medical Center, 
the availability of these neonates, confirmation of the 
SUA by clinical and histopathological examination after 
delivery, and the data related to live births. The exclusion 
criteria included cases of fetal death and termination of 
pregnancy due to aneuploidy or abnormal embryos. In 
this study, the files of all neonates who underwent fetal 
ultrasound and echocardiography during 2019 were ex-
amined, and the neonates were divided into two groups 
with/without cardiac abnormalities, and then, based on 
the ultrasound results, the groups were compared con-
sidering the frequency of SUA. Variables, such as birth, 
weight, gestational age, and gender were included in the 
checklist. All information was entered into SPSS soft-
ware, version 22 and the independent t-test was used to 
analyze quantitative data and the chi-square test was used 
to analyze qualitative data. A significance level of <0.05 
was considered. All ultrasounds were performed by a ra-
diologist and all echocardiographs were performed by a 
pediatric cardiologist.

3. Results

The mean age of mothers in the SUA group was 
32.47±8.7 years and in the normal group, it was 
32.07±11.5 years. A total of 135 boys (54%) and 115 
girls (46%) were examined in this study. No statisti-
cally significant relationship was observed between ma-
ternal age (P=0.72), fetal gender (P=0.92), gestational 
age (P=0.42), and parity (P=0.92) and the presence of 
an SUA (Table 1). In the group of patients with CHD, 
12 out of 125 patients (4.8%), and in the group with-
out CHD, five out of 125 patients (2%) had an SUA; 
although this number was higher in the CHD group, no 
statistically significant difference was found between the 
two groups (Figure 1). 
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4. Discussion

SUA was observed in 12(4.8%) out of 125 patients in 
the CHD group and five (2%) out of 125 patients in the 
group without CHD; although this number was higher 
in the CHD group, no statistically significant differ-
ence was found between the two groups. DeFigueiredo 
et al. [3] investigated the relationship between SUA 
and heart defects and assessed whether SUA patients 
need specialized fetal echocardiography. In this study, 
the incidence and type of heart defects in fetuses with 
SUA observed in the second-trimester ultrasound ex-
amination were determined. A routine second-trimester 
scan was performed in 46 272 singleton pregnancies 
at a median gestation of 22 weeks (range: 18–25), 246 

cases (0.5%) had an SUA. Heart defects were diag-
nosed in 16 cases (6.5%), including ten cases (4.4%) 
in the subgroup of 233 patients with other defects and 
in six (46.2%) out of 13 cases with multiple defects. In 
11 cases (68.8%) of 16 cases with heart defects, this 
disease was easily diagnosed by evaluating the stan-
dard four-chamber view and observing great arteries. 
The result of this study determined that although SUA 
is associated with an increased incidence of heart de-
fects, these patients do not need to refer to a specialist 
for fetal echocardiography because these defects can be 
detected by evaluating standard heart views that should 
be part of the routine scan in the second trimester [3]. 
Fetuses with SUA along and extracardiac abnormali-
ties and maternal risk factors show a higher risk of 

Table 1. Studied variables in groups with and without a SUA

P

Mean±SD/No. (%)

Variables Ultrasound Findings

No SUDSUA

0.723*11.5±32.07 32.47±8.77 Mother’s age (y) 

0.424**1.84±39.3 1.92±39.7 Gestational age (w)

0.926**1.16±2.090.99±2.1 Parity

0.921
107(45.9)8(47.1)Male 

Gender 
126(54.1)9(52.9)Female 

SUA: Single umbilical artery.  

*Chi-square test, **T-test
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Figure 1. Relationship between cardiac abnormalities in neonates and the frequency of single umbilical artery (SUA)
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CHD, and referral for fetal echocardiography is highly 
recommended. In contrast, fetuses with SUA without 
the mentioned conditions may only require routine gy-
necological follow-up. Wang et al. conducted a retro-
spective study to investigate the possible risk factors 
associated with CHD in fetuses with SUA and whether 
all fetuses with SUA should be referred for partial fetal 
echocardiography. In this study, all pregnancies were 
divided into CHD and non-CHD groups according 
to fetal echocardiography results. The result of this 
study indicated that the incidence of CHD was higher 
in cases with SUA, and fetal CHD can be effectively 
screened by abnormal heart screening during screening 
ultrasound of childbirth [11].

Another study evaluated the relationship between SUA 
and CHD in two selected and defined populations. In 
this retrospective review, all cases with SUA who were 
prematurely diagnosed in a tertiary referral center be-
tween 1997 and 2003 were analyzed. The umbilical cord 
arteries were usually identified around the fetal bladder 
by color Doppler ultrasound. The unselected population 
consisted of pregnancies from a well-defined geographi-
cal area, at the same hospital. The selected group was 
referred from other hospitals due to suspected abnor-
malities or other risk factors. Major CHD was defined as 
CHD requiring treatment after birth or long-term follow-
up. The result of this study revealed that the relationship 
between SUA and CHD was significantly different from 
the selection criteria of the population. The risk of CHD 
after the diagnosis of SUA in a normal fetus in an un-
selected population seems to be small and may not war-
rant fetal echocardiography [12]. It is suggested that an 
interventional prospective study be conducted in the fu-
ture considering more clinical follow-ups to access more 
comprehensive information.

5. Conclusion 

The relationship between SUA and CHD varied sig-
nificantly by population selection criteria. The risk of 
CHD after diagnosis of SUA in a normal fetus from an 
unselected population appears to be low and may not 
warrant advanced fetal echocardiography. 
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