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ABSTRACT

Persistent Right Umbilical Vein (PRUV) is a developmental abnormality of the vascular system that occurs during embryonic
development when the right umbilical vein remains open while the left umbilical vein becomes atretic. PRUV presents in two forms:
the extrahepatic variety, which is less prevalent but more often associated with complications, and the intrahepatic type, which is
the most common (90-95%). A Single Umbilical Artery (SUA) occurs when there is only one umbilical artery in the cord, and it is
associated with an increased risk of various abnormalities, including cardiovascular defects. Hereby, the authors present a case
report of a 32-year-old primigravida, approximately 20.3 weeks into her pregnancy, underwent an anomaly scan that revealed
a two-vessel umbilical cord, showing an SUA and a PRUV in one of the foetuses, while both foetuses demonstrated normal
intrauterine growth. PRUV in foetuses is linked to preterm births, oligohydramnios, and intrauterine growth restriction. It can
also lead to gastrointestinal malformations, various cardiac anomalies, skeletal malformations, urinary tract anomalies, and SUA
defects. Therefore, prenatal diagnosis of PRUV is essential.
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CASE REPORT

A 32-year-old primigravida in her second trimester, with Rhesus
factor (Rh)-negative status, visited the department for her first
prenatal appointment. The dating scan, performed at a secondary
care centre, showed the presence of two intrauterine gestational
sacs with yolk sacs and foetal poles corresponding to five
weeks and five days, with normal cardiac activities and an inter-
twin membrane in between. During the first trimester, routine
investigations were conducted as usual. In the late first trimester,
the patient was advised to undergo a double marker test and a
Nuchal Translucency (NT) scan, in which the maternal free beta-
Human Chorionic Gonadotropin (HCG) and Pregnancy Associated
Plasma Protein A (PAPP-A) levels are combined with the NT scan;
both parameters were normal. This is a rural hospital set-up where
most of the pregnant females belong to lower socio-economic
status, and many of the patients are lost to follow-up. The patient
did not have the means to undergo chromosomal microarray testing
and was unwilling to be admitted at that time to undergo a foetal
echocardiogram. Thus, both additional investigations were not
performed. About 20.3 weeks into the pregnancy, an anomaly scan
was performed at study centre, and the results showed a two-vessel
umbilical cord on cross-section, indicating a SUA and a PRUV in
one of the foetuses, while both foetuses showed normal intrauterine
growth [Table/Fig-1a,b]. The ductus venosus flow pattern of both
twins was found to be in its normal anatomical position and within
normal limits [Table/Fig-2a,b].

[Table/Fig-1]: Grey scale B mode images of axial sections of the abdomen at the
level of the urinary bladder shows Single Umbilical Artery (SUA) and vein (red arrow).
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The foetal gallbladder was positioned medially, suggesting PRUV. — — “ —
The portal vein was observed bending towards the stomach in the :
axial section at the level of the foetal abdominal girth during the
targeted anomaly scan [Table/Fig-3a,b]. Tracing the PRUV revealed
that it also connected to the portal system, indicating intrahepatic
drainage. In further cranial sections of the abdomen, just oblique
to the midline sagittal plane, the PRUV was visualised lateral to the
portal vein, which was seen branching [Table/Fig-4a,b]. No other
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structural or cardiac abnormalities were observed. When examining
the abdominal sections of the other twin, the normal relationship
of the portal vein and the gallbladder was noted [Table/Fig-5]. A
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[Table/Fig-2]: a,b) Mid sagittal sections of the twin fetuses showing normal colour
flow of ductus venosus as marked by red arrow in twin a and twin b.
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[Table/Fig-3]: In the above axial section of the abdomen at the level of the
stomach bubble, the anechoic gallbladder marked by a curved white arrow, lies in
between the portal vein as marked by red arrow and the stomach bubble marked
by a yellow arrow.

[Table/Fig-4]: a,b) Oblique and axial sections of the abdomen showing PRUV
marked by red arrow lying lateral to the portal vein which can be seen branching in
marked by yellow arrow.

[Table/Fig-5]: Abdominal section of the second twin showing portal vein marked
by yellow arrow lying medially to the galloladder as marked by red arrow.
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good prognosis was given to the parents, and the pregnancy was
carried to term, resulting in the delivery of two healthy twins. The
female twin was later discharged on postoperative day 4 without
any complications for either her or the twins.

DISCUSSION

In a typical embryo, the right umbilical vein gradually begins to
atrophy at week four and fully disappears by week seven. The left
umbilical vein returns blood from the placenta to the inferior vena
cava through the ductus venosus formed in the liver, remaining
intact while the proximal segment of the left umbilical vein, that
is, the section between the liver and the sinus venosus, also
degenerates later [1]. Consequently, PRUV occurs when the right
umbilical vein remains intact while the left umbilical vein atrophies
and degenerates [2]. The reported incidence of PRUV, an unusual
disorder, ranges from one in 250 to one in 1,250 [3]. Gastrointestinal
malformations, various cardiac anomalies, skeletal malformations,
urinary tract anomalies, and SUA are among the many defects
linked to PRUV [4]. The most common associated congenital
defects are cardiovascular malformations, followed by neurological
malformations. To date, no correlation between chromosomal
abnormalities and any particular case has been discovered [1].

Differential diagnosis of PRUV include umbilical vein varix, gallbladder
duplication, intrahepatic cysts, and abnormal courses of the portal
vein and its branches [5]. Careful assessment of location using
colour and pulsed Doppler ultrasound will aid in the diagnosis. Foetal
PRUV should be detected during prenatal ultrasound examinations,
and a foetal echocardiogram along with a thorough assessment of
other foetal structures should be conducted to rule out abnormalities
in other systems. Recent investigations have revealed that PRUV
is not an extremely rare disorder, with an incidence of 0.08% to
0.5%, due to advances in ultrasound technology and increased
understanding of foetal venous system assessment [6].

The other common umbilical cord vascular abnormality is called
SUA, which occurs when there is only one umbilical artery instead
of two in the cord. About 0.5% to 6% of pregnancies are affected
by this condition [7,8]. There is evidence linking SUA to congenital
abnormalities, premature delivery, intrauterine growth restriction,
and poor foetal obstetric outcomes. Risk factors for SUA include
twin pregnancies, velamentous insertion, advanced maternal age,
smoking, as well as conditions such as diabetes, hypertension, and
seizure disorders in women [9].

In a case report published by Mohapatra | and Samantaray SR,
a primigravida with a single intrauterine live foetus presented with
PRUV and SUA, who underwent a caesarean section to deliver a
healthy baby [10]. Regular follow-up was undertaken to monitor
for Intrauterine Growth Restriction ((lUGR) and oligohydramnios;
however, none of these antenatal complications were encountered,
which is similar to the outcome in our case.

In another research article published by Li J et al., it was found that
the most common anomaly in complicated PRUV cases involved
the Cardiovascular System (CVS), followed by the nervous system
[11]. A few of these cases had SUA, which were associated with
cardiovascular anomalies. However, in present case, the anomaly
scan did not reveal any obvious CVS abnormalities.

In a brief communication published by Shah N, author presented a
case report on an elderly second gravida with PRUV that was not
associated with other structural anomalies of the foetus [12]. Author
further concluded that determining the type of PRUV would help in
better counselling of parents, leading to improved outcomes for the
pregnancy.

Types of PRUV:

e Type 1 orIntrahepatic PRUV (PRUV-I), is the most common with
95% of instances documented [13]. In PRUV-I, the Umbilical
Vein (UV) bends towards the stomach after passing lateral to

Journal of Clinical and Diagnostic Research. 2025 Jan, Vol-19(1): TDO1-TDO3



www.jcdr.net

the right-side of the gallbladder and connects to the Portal Vein
(PV). There is a small amount of haemodynamic interference,
and the ductus venosus is typically present. The outlook for
this type of PRUV is favourable. The present case belonged to
type 1 PRUV.

e Type 2 is the Extrahepatic PRUV (PRUV-E), in which the right
atrium or the Inferior Vena Cava (IVC) is directly connected to
the UV [13]. A worse prognosis and ductus venosus agenesis
are associated with PRUV-E. If the ductus venosus is absent,
blood returns directly to the heart, which could lead to an
increased burden on the heart. Foetal hydrops can result from
severe haemodynamic consequences and volume overload in
the affected foetuses.

CONCLUSION(S)

Foetal PRUV should be detected during a prenatal ultrasound
examination. While foetuses with isolated PRUV are not at high-
risk of chromosomal abnormalities, foetuses with extensive PRUV
should undergo foetal chromosomal screening. The prognosis
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