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ABSTRACT

There are normally two arteries and one vein in the umbilical cord. The vein assists in transporting oxygenated blood from
the placenta to the foetus, whereas the arteries are responsible for waste products and deoxygenated blood from the foetus to
the placenta. On the other hand, a single umbilical artery may result from the atrophy or initial agenesis of one of the arteries.

A careful evaluation procedure was started to check for possible congenital defects at the NICU of our hospital, after a single
umbilical artery was noticed in a new born during postnatal examination.

The aim of presenting this case is to contribute the comprehensive understanding of single umbilical artery (SUA) in new-
borns by providing a detailed examination of its prenatal detection, postnatal implications, associated conditions, and long-
term outcomes within a clinical context. By synthesizing both prenatal and postnatal diagnostic reports, this case aims to
enhance the knowledge base of healthcare professionals, enabling them to recognize, evaluate, and manage SUA more
effectively.
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1. INTRODUCTION

The arterial system forms during the fourth and fifth week of embryonic development. [l The umbilical arteries, two of them,
carry deoxygenated blood from the foetus to the placenta. 1 Once they reach the placenta, they split into smaller arteries
called chorionic arteries, which then branch out into the villi. Inside these villi, there's a network of tiny blood vessels where
oxygen and nutrients are exchanged between the mother and the foetus. The well-oxygenated blood then travels back to the
foetus through the umbilical vein, bypassing some of the liver. This blood is about 80% saturated with oxygen, compared to
the 98% saturation found in adult arteries. ©¥! The proximal portions of the umbilical arteries evolve into the internal iliac
arteries and the superior vesical arteries. Postnatally, the distal segments undergo obliteration, forming the medial umbilical
ligament. [ Three theories exist regarding the cause of an absent umbilical artery: primary agenesis, secondary atrophy or
atresia of the previously developed vessel, and persistence of the original allantoic artery of the body stalk. 4

Clinical studies have reported an incidence of 0.5% for the most frequent congenital abnormality, which is the lack of one
umbilical artery. According to autopsy records, this incidence may be up to four times greater. The frequency of afflicted
twins is three to four times higher than that of singletons. [

The development of SUA can be greatly impacted by environmental factors. SUA is frequently linked to a number of
clinically significant deformities, including digestive, urinary, cardiac, and other abnormalities. Eight to eleven percent of
SUA cases had chromosomal abnormalities such as trisomy 13 and 18, but not trisomy 21. Additionally, the likelihood of
growth issues during pregnancy is increased. ™M
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2. CASE REPORT

We present a case of a new-born with an isolated single umbilical artery (SUA) born to a 23 years old Gravida-2 mother.
The parents have a second-degree consanguineous marriage. The first child was born through a normal vaginal delivery and
is reported as healthy. There is no obstetric history of thyroid disorder, diabetes, or hypertension in the mother. A second-
trimester Doppler ultrasound at 22 weeks +3days gestation confirmed the presence of SUA without concurrent foetal or
placental anomalies(Fig-1). A Single Live Full Term Female baby was delivered via normal vaginal delivery with 40
weeks+2days of gestational age. Baby cried immediate after birth. One loose loop of cord with one knot around neck was
present. Liquor was clear. Postnatal assessment revealed a female infant with stable vitals, of birth weight 3170gm with
presence of single umbilical artery and vein was and no other dysmorphic features or congenital anomalies noted on
examination. All Primitive reflexes were present and normal. Ballard’s scoring for Neuromuscular and Physical growth was
done.®MAccording to Ballard score the Gestational age was 38weeks of baby and Anthropometry done after 24 hours of life
Head circumference (HC)- 34cm,Chest circumference(CC)-32cm.,Length-48cm, Subsequent abdominal ultrasound on day
7 of life showed no abnormalities, with both kidneys appearing normal(Fig-2). Routine echocardiography, identified a
Moderate sized fossa ovalis Atrial Septal Defect(ASD), Left to right shunt, Dilated right atrium and right ventricle,
Paradoxical septal motion, Normally connecting pulmonary veins, Normal pulmonary artery pressure, Normal ventricular
function (Fig-3).

3. DISCUSSION

The prevalence of single umbilical artery (SUA) ranges from 0.2% to 0.87% and is more common in multiple pregnancies. !
The umbilical cord evaluation in obstetric ultrasound includes identifying the number of vessels, crucial for detecting a single
umbilical artery (SUA). 1 Colour Doppler ultrasound confirms SUA by visualizing one or both arteries near the bladder.
This is especially useful in early pregnancy or cases of poor resolution. The umbilical arteries are apparent on high resolution
transvaginal colour Doppler from about 12weeks onward ™

Prenatal ultrasound assessment for SUA is typically conducted during the second and third trimesters.® In this case, a second-
trimester ultrasound at 22 weeks revealed SUA without associated anomalies. Isolated SUA is a recognized risk factor for
adverse pregnancy outcomes, including heightened risks of intrauterine and intrapartum deaths. Neonates with SUA also
exhibit increased susceptibility to intrauterine growth restriction, prematurity, and mortality compared to those with a three-
vessel cord. Additionally, this baby was not born prematurely with low birth weight.["

Previous studies have shown that a two-vessel cord can occur alone or with other anomalies, with reported incidences ranging
from 13% to 50%.51 In other studies found that 21% of karyotyping procedures were performed due to sonographically
detectable structural disorders, with 13.5% of these cases showing abnormal karyotypes®&°l. Urogenital and cardiovascular
anomalies are commonly associated, while musculoskeletal, gastrointestinal anomalies are less frequent. This suggests a
need for foetal echocardiography in cases of SUA due to the frequent co-occurrence of cardiac anomalies. SUA is linked to
chromosomal disorders like trisomy 13 and 18, with absent LUA often seen in abnormal karyotypes. Even without other
defects, isolated SUA may increase the risk of intrauterine growth restriction (IUGR). 11

4. CONCLUSION

In conclusion, when a single umbilical artery is detected prenatally, a comprehensive sonographic assessment with
echocardiography is essential to rule out associated anomalies. Foetal karyotyping should be considering only if additional
anomalies are detected on ultrasound. X While this new-born showed no anomalies on renal ultrasonography, regular follow-
up is necessary because there could still be an elevated risk of structural anomalies in the newborn, potential occult renal
malformations like vesico-ureteric reflux (VUR). Vigilant monitoring and management of urinary tract infections (UTIs) are
crucial, including post-treatment micturating cystourethrogram to rule out VUR. B
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