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Abstract: Aim and Objective: Single umbilical artery is a abnormal condition of the umbilical cord in which one artery is missing. To
evaluation of risk factor and associated causes and associated various maternal and neonatal outcomes related to single umbilical
artery. Method and Material: Women were their 2nd and 3 rd trimester, as well as their fetuses were selected regardless of age, ethnicity
or socio-economic status. All records were reviewed to compare information on maternal complications, twinning, gestatonal age, birth
weight, maternal age and congenital anomalies, pregnancy outcomes of cases were recorded. There was sample size 32 and study was a
prospective observational study from July 2019 to August 2021 in index medical college, hospital and research centre Indore, (m. P).
Result: There were 32 cases of SUA with and without established anomaly diagnosed antenataly. Gestatonal age ranged between 132-
289 days. Median maternal age was 28 (19-36) years. Gravida was 1-3. There were 20 pregnancies with premature rupture of
membranes. Intrauterine cardiac anomaly in 2 fetuses, trisomy 13 in one case and another had trisomy 18, and anencephaly was present
in 8 fetuses, cryptorchidism had 4 fetuses, hypothyroidism were detected in 2 fetuses. 22 cases were delivered by normal vaginal delivery,
10 cases by caesarean secton.10 cases were diagnosed with oligohydramnios, 22 cases with polyhydramnios. Conclusion: Identification
of single artery is important for prenatal diagnosis of congenital anomalies and aneupliody. According to this study finding, the risk of
intrauterine growth restriction is increased and repeated ultrasound examination with Doppler assessment and testing for fetal
wellbeing may be necessary in later week of gestaton. Early intra partum surveillance with isolated single umbilical artery may improve
pregnancy outcomes.
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1.Introduction

SUA is a malformation of the umbilical cord where only
one artery instead of two is present, or may be associated
with other birth defects. The pathogenesis of an SUA is
thought to be secondary to vessel atrophy of a previously
normal cord in the mid trimester’. Umbilical cord forms
between 13 and 38 days after conception. Some report that
this umbilical abnormality can be

Observed as soon as at 13 weeks. there are the three
theories to explain how a SUA may form during
development. The first is that a primary agenesis of one
umbilical artery results in a SUA. Another theory
attributes the phenomenon to a secondary atrophy or
atresia of a previously normal umbilical artery. A third
theory describes a persistence of the original allentoic
artery of the body stalk as an explanation for SUA?®,
Incidence of SUA in 1.5% in spontaneous abortus, 7% of
pregnancy that were terminated because of a serious
malformation, 0.2% to 1.6% of aneuploid fetuses who
underwent prenatal ultrasound examinaton2. The reported
incidence of SUA varies depending on the method used to
identify its occurrence, being highest in abortus and
autopies and relatively low on ultrasound and in term
neonates®. The SUA incidence is 3-4 times higher in
multiple pregnancies than in singleton pregnancy®. The
most widely accepted causes for this anomaly are primary
agenesis and / or late thrombotic atrophy®. Fetuses with a
single umbilical artery has significantly more
chromosomal (10.3%) and congenital anomalies (2.7%)
than those with two umbilical arteries. incidence is

increased in women with diabetes, hypertension, APH,
oligohydroamnios, and polyhydramnios.

In previous studies; many risk factors have been
suggested, including maternal smoking status, multiple
gestations, ethnicity, maternal age, and multiparity’.

It has also been indicated in some studies that the risks of
some adverse pregnancy outcomes; such as hypertensive
disorders intrauterine growth restriction, preterm delivery,
and low birth weight in pregnancy; could be augmented in
cases with a single umbilical artery8. SUAs have been
associated with fetal aneuploidy, premature delivery,
stillbirths, low birth weight, and multiple congenital
anomalies (including cardiac, renal, and musculoskeletal
abnormality. The introduction of prenatal ultrasound has
made the assessment of the umbilical cord and prenatal
diagnosis of SUA possible®™.

2.Aim and Objective

1. To evaluate the maternal and fetal outcomes in the case
of single umbilical artery.

2.To identify risk factor for fetuses and neonates with
single umbilical artery.

3.To assess whether there is an increased risk for
complications during pregnancy, labour, and delivery,
and for perinatal morbidity and mortality.
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3.Method and Material

This study was prospective observational study in
department of obstetrics and gynecology department of
index medical college, hospital and research centre Indore,
(M. P) from July 2019 to August 2021 (duraton-2 year).
The women in 2nd and 3rd trimester with USG diagnosis
of single umbilical artery in antenatal period, as well as
their fetuses, were selected regardless of age, ethnicity or
socioeconomic status, all records were review to compare
information on maternal complications, twinning,
gestational age, birth weight, maternal age, mode of
delivery, fetal gender and congenital anomalies. The
pregnancy outcomes of cases were recorded, and the
number of anomalies in each category was tabulated.
These women had an ultrasound performed during their
pregnancy. However, all available ultrasound data were
reviewed. When clinically indicated, placental samples, or
neonatal blood specimens were analyzed for chromosomal
abnormalities through standard karyotyping procedure.

Inclusion Criteria

1.Women who had h/o women with diabetes, epilepsy,
APH, oligohydroamnios, polyhydroamnios.

2.Women who had antenatal diagnostic USG scan with
single umbilical artery.

3.Women who had previous pregnancy h/o IUGR.

Exclusion Criteria

Pregnant women who had normal umbilical cord in its
obstetric ultrasound scan.

4.Result

There were 32 cases of SUA with and without established
anomaly diagnosed antenataly. Gestatonal age ranged
between 132-289 days. Median maternal age was 28 (19-
36) years. Gravida was 1-3. There were 20 pregnancies
with premature rupture of membranes. Intrauterine cardiac
anomaly in 2 fetuses, trisomy 13 in one case and another
had trisomy 18, and anencephaly was present in 8 fetuses,
cryptorchidism had 4 fetuses, hypothyroidism were
detected in 2 fetuses.22 cases were delivered by normal
vaginal delivery, 10 cases by cesarean secton.10 cases
were diagnosed with oligohydramnios, 22 cases with
polyhydramnios.5 cases had in-vitro fertilization. Male
gender was 70%.

Overall incidence

single

98%

Demographic Characteristics

Demographic characteristcs
Maternal age
Gestatonal age in day 230( 132-289)
gravida 1-3
oligohydramnios 10
IUGR 22
8
4
Maternal Outcomes
Pre-existng diabetes 10%
hypertension 12%
oligohydramnios 31.22%
polyhydramnios 6.25%
Placental abnormalites 62.5%

Significant Correlation Mean Uterine Artery and Fetal
Birth Weight.
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5.Discussion

Normally, there are two arteries and one vein in the
umbilical cord. When one of the umbilical arteries is
missing, this a condition referred to as “single umbilical
artery” (SUA). Primary agenesis of one umbilical artery,
persistence of the original

Single allentoic artery of the body stalk or later thrombotic
atrophy of one umbilical artery is the most widely
accepted underlying explanations that would result in
SUA. Development of a single umbilical artery is
associated with primary agenesis of umbilical arteries, or
atrophy or atresia of an existing artery.

Ultrasonography is important in diagnosis. In normal
circumstances, a finding resembling a “Mickey Mouse”
image is displayed. We do not see this image in SUA.
Usually a horizontal section view of the umbilical cord
obtained 3cm distant from the location where the cord
leaves the placenta, should display the 3 vessels. Normally
the arterial diameters are equal and are less than the half
of the vein diameter. In these cases; the artery diameter is
wider than the vein radius.

Persutte et al."* have indicated that a transverse umbilical
arterial diameter of > 4 mm in the 20th-36th pregnancy
weeks is an important indicator of SUA. Another method
is; while an investigation by color Doppler scanning of the
fetal pelvis provides an image of two separate arteries
navigating from both sides of the bladder, in case of SUA
there is only one artery developing on one side of the
bladder. The cases we have included in this study were
cases detected through detailed ultrasonography. The
absence of umbilical artery was diagnosed by examining
the cord after the delivery. Diagnosis can now be made
even in the first trimester with the help of
ultrasonography.

Detection of SUA by ultrasonography is affected by many
factors; i.e., length of the cord, a gyros shape, the
experience of the doctor, thickness of the skin, the
position of the baby, and quality of the device, In this
study; 26 cases detected by detailed ultrasonography were
included in the study. We believe that the reason for
detecting a low number of cases is related to the fact that
the detailed ultrasonography is performed during the
second trimester perinatal examinations, whereas they
could be detected even in the first trimester. Fetal echo,
which requires high level specialization in this clinic, has
not been performed in all cases. Of the cases which
underwent the echo procedure; intrauterine fetal anomaly
was detected in two (6.25%). It has been reported that 15-
20% of SUA cases are associated with cardiovascular
anomalies. Prefumo et al."2. Have displayed that between
selected and unselected groups of fetuses with an SUA,
and consistent with the presence or absence of extra
cardiac abnormalities; the prevalence of congenital heart
disease (CHD) shows a substantial difference. They
suggest that, if an extended basic cardiac scan, including
four-chamber and outflow tract views have been
performed, referral for specialist fetal echocardiography is
not necessary unless a cardiac abnormality is suspected.

In cases that are diagnosed with SUA in the prenatal
phase, the existence of additional congenital
malformations is checked through detailed
ultrasonography. If they exist; it has been reported that
invasive interventions for chromosomal analysis are
required. In isolated cases with no additional structural
anomalies; chromosomal anomalies are not expected.
Thus karyotype identification is not recommended in
isolated cases. Chromosomal anomalies; particularly
trisomy 13 and trisomy 18, can be seen in approximately
in 50% of cases with additional anomalies. The SUA is
more frequent in assisted reproductive technique
pregnancies than normal developing pregnancies. There
may be an association between the use of progesterone
and SUA development, due to atrophic and apoptotic
influences of progesterone, but there is a need for further
investigation of this area. In this study, 5 cases were
determined as IVF pregnancies. In this study, determined
trisomy 13 in two case, and trisomy 18 in another one.

Familial predisposition does not exist in single umbilical
artery cases. Musculoskeletal system anomalies,
urogenital, cardiovascular, gastrointestinal  system,
vertebral, crania-neural system, ophthalmic anomalies,
diaphragmatic hernia, hydrops fetalis are among the other
anomalies associated with SUA. Anomalies related to
SUA may concern every system in the body. In our study;
we have detected a descending aorta hypoplasia in one
patient, thyroid hypoplasia in another and; undescended
testicles in two cases. Chang et al*® suggested that fetuses
with a prenatal diagnosis of SUA and other developmental
abnormalities need undergo prenatal chromosomal
examination. For fetuses with uncomplicated SUA, careful
ultrasound examination is necessary to avoid missed
diagnosis of potential congenital abnormalities. In
accordance with Chang et al, we suggest that when the
single umbilical artery is an isolated ultrasonography
finding, neonates will still have a possibility of having
minor problems such as cryptorchidism.

In the presence of SUA; a normal fetus receives less
oxygen. Predanic M et al’ have not discovered a
significant correlation between the single umbilical artery
cases and birth weight. The birth weights in this study also
were determined as low to normal, with a median of 2089
grams (1345- 2509 grams) 22 cases were having IUGR,
due to prematurity; the birth weight has been low. In this
study shows correlation has been determined between
SGA fetuses and SUA in this cases. Small for gestational
age (SGA), which is defined as an infant that does not
display any abnormal parameters on Doppler studies and
has a weight below the 10th percentile because of local
curves ™. The incidence of small for gestational age
(SGA) fetuses and hypertensive disorders in pregnancy
was found to be significantly higher in cases with an
isolated SUA™ Burnshetin et al*’ have shown that growth
retardation,  polyhydramnios, oligohydramnios and
caesarean rates increase in fetuses with SUA. In this cases;
22 patients had normal vaginal deliveries, 10 patients were
applied cesarean section; a further 10 cases were
diagnosed with oligohydramnios, 22 with
polyhydramnios. Although a majority of previous studies
have indicated that in cases with an isolated single
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umbilical artery, cesarean rates are higher due to non-
reassuring fetal heart trace, while other studies have failed
to display any difference.

Case No. X 28yr old with 19wk+1 day with
polyhydramnion, at 19wk Fetal outcome-anencephaly,
SUA, with congenital heart disease.

Case No. x, 30 years old, G2 Al with 36week +6day of
geston had delivered by caesarian section. Baby had small
ear, strawberry shape head, choroid plexus cyst, clenched
fingers, right aortc arch, no anal spincter, no urethra, all
extrmites are longer, club foot some oseophageal
anomaly, single umbillical artery suggestive by Edward
Syndrome.

SUA Associated with Chromosomal Abnormalities
(Chromosomal 18 Trisomy).

Case y-, 23 year old, 21wk+4d period of gastaton,
pregnancy Outcome is preterm baby, polyHydramnios,
with omphalocoele with bilateral ventriculomegaly with
IUGR & SUA.

6.Conclusion

Fetuses and neonates with single umbilical artery are at
increased risk for adverse outcomes. Identification of SUA
is important for prenatal diagnosis of congenital anomalies
and aneuploidy. According to study finding, the risk of
intrauterine growth restriction is increased and repeated
ultrasound examination with Doppler assessment and
testing for fetal wellbeing may be necessary in later week
of gestation. Increased surveillance with SUA may
improve pregnancy outcomes. That radiologist and
obstetrics & gynecology specialists who perform this
procedure, should take note that the umbilical cord should
at least be examined for quantitative anomalies.
Counseling of the parents should be done properly. In
pregnancies which have an isolated single umbilical artery
complication, a strict monitoring for preterm birth seems
to be unfeasible larger sample sized prospective studies
would be beneficial.
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