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Persistent right umbilical vein (PRUV) is 
one of the most common prenatally detected 
venous anomaly, with an estimated wide range 
prevalence between 1 in 250 and 1 in 1250.1 In a 
recent retrospective review of 20,452 fetuses of 
consecutive pregnancies PRUV was identified 
in 23 cases, yielding an incidence of 1 in 889 
total births (0.11%).3

Two main presentations are described: Intra-
hepatic PRUV (I-PRUV) and Extra-hepatic 
PRUV (E-PRUV). The former is the most 
prevalent, since it is reported in about 90-95% 
of cases.2,3 It may coexist with the left umbilical 
vein (UV) as an intrahepatic supernumerary 
structure or may present as unique vein joining 
the portal system at the level of the sinus venosus 

and giving rise to the ductus venosus (DV). It is 
associated with normal DV development and 
its prognosis is good.4

E-PRUV is characterized by the persistence 
of right umbilical vein bypassing the liver 
and draining directly into right atrium or in 
intracardiac portion of inferior vena cava (IVC), 
or into iliac veins, subsequently these porto-
systemic anastomosis can cause cardiac overload 
and consequently fetal congestive heart failure. 
E-PRUV has a worse prognosis compared to 
I-PRUV due either to severe hemodynamic 
effects or to the frequent association with DV 
agenesis and other severe fetal malformations.2

We report a singular case of E-PRUV without DV 
and with the presence of enlarged paraumbilical 
veins (PUVs), with good prognosis. 

Case Report

A 24-years-old Chinese woman, gravida 1, para 
0, was referred to our hospital at 33 weeks of 
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ABSTRACT

Background. Persistent right umbilical vein (PRUV) is one of the most common prenatally detected venous 
anomaly. In the intrahepatic variant (I-PRUV) the right umbilical vein fuses with right portal vein and through 
the ductus venous drains into inferior vena cava, while in the uncommon extrahepatic variant (E-PRUV), the 
vein bypasses the liver completely. E-PRUV has a worse prognosis compared to I-PRUV, due either to severe 
hemodynamic effects or to the frequent association with other severe fetal malformations. 

Case. Here we report a case of E-PRUV with good outcome. Prenatal fetal ultrasonography (US) performed 
at 33 weeks of gestation in 28-year old woman, highlights the presence of E-PRUV with right UV draining in 
inferior vena cava. In the male neonate born at 35 weeks of gestation by C-section, the Apgar Score was 95’- 1010 
and no other associated malformations and hemodynamic decompensation were found. Postnatal abdominal 
US showed the presence of enlarged paraumbilical veins. 

Conclusions. The association of E-PRUV draining into the inferior vena cava with shunt through paraumbilical 
veins, could have preserved offspring by severe cardiac overload, positively affecting prognosis.
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gestation for vaginal bleeding due to central 
placenta praevia. The patients underwent 
prenatal diagnosis by amniocentesis that 
excluded chromosomal abnormalities. 

Fetal Echocardiography, performed at admission 
in our hospital, showed moderate cardiomegaly 
with cardio-toracic circumference ratio equal 
to 0.62 (normal value < 0.50) and overload of 
right-sided heart, associated with ectasia of 
IVC and undetectable DV. For this reason, the 
scanning of the venous system, including the 
imaging of target vessels with two-dimensional 
colour Doppler mapping, was performed and 
showed that the UV ran parallel to the stomach 
and its intrahepatic course resulted medial with 
respect to the gallbladder. E-PRUV draining 
directly into IVC was diagnosed, due to this 
sonographic configuration and the initial signs 
of cardiac overload (Fig. 1). 

Fetal ultrasonography (US) weekly performed 
confirmed this diagnosis, ruling out heart 
failure. At 36 weeks of gestation C-section was 
necessary due to further vaginal bleeding. At 
birth the neonate had a normal heart rate and the 
Apgar Score was of 95’, 1010’. The male neonate 
(weight 2500 g, cranic circumference 32.5 cm, 
length 48 cm) was admitted to Neonatal Intensive 
Care Unit, and heart rate, O2 Saturation, blood 
pressure monitoring was started.

Echocardiographic evaluation, performed at one 
hour of life, showed normal cardiac structure 
and normal functional parameters. However, a 
mild dilatation of the right sections associated 
with moderate right ventricle hypertrophy and 
isosystemic pulmonary pressure were observed. 

On the 2nd day of life (DOL), the abdominal 
and cerebral US did not show any coexisting 
abnormalities, while Doppler US highlighted 

Fig. 1. Prenatal ultrasound examination shows the right umbilical vein (UV) draining directly in enlarged 
inferior vena cava (IVC).
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the portal vein joining to a patent venous 
paraumbilical circulation (Fig. 2). On the 
third DOL, an additional Echocardiographic 
evaluation confirmed the mild dilatation of 
the right-side sections while the pulmonary 
pressure was physiologically decreased. No 
indicative findings of liver dysfunction were 
observed, therefore on the sixth DOL the 
neonate was discharged.

At one month of life, the communication 
between portal vein and venous paraumbilical 
circulation was still present, but it was not 
detectable at 3 months of life. During this follow-
up period no emerging clinical complications 
were detected.

Consent written informed consent was 
obtained from the patient’s legal guardians 
for publication of this case report and any 
accompanying images. 

Discussion

The incidence of umbilical vessels abnormalities 
is quite rare, but, in the last years, with the 
introduction of color Doppler and 3D scans, the 
diagnosis in utero of these conditions became 
more feasible and so more frequent. Anomalies 
of the umbilical and portal veins constitute the 
largest group of congenital venous anomalies 
detected in utero. They include three main 
entities: 1. agenesis of the DV with extrahepatic 
umbilico-systemic shunt or with intrahepatic 
umbilico-hepatic shunt; 2. PRUV with or 
without intact DV; 3. UV varix.5 Among these, 
PRUV is the most frequently detected fetal 
venous system anomaly. In normal conditions, 
by the 4th week of pregnancy the right UV begins 
to obliterate and on the 7th week of gestation 
the process is completed. Failure of right UV 
regression results in the PRUV anomaly. 

Fig. 2. Postnatal Doppler ultrasonography examination showing paraumbilical veins (PUVs) and hepatic vein 
(HV).
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The underlying pathogenetic mechanism 
causing PRUV is not completely clear.2 

Teratogenic agents, such as retinoic acid or 
deficient folate6, as well as early obstruction of the 
left UV, caused by external pressure or thrombus 
occlusion, induced the PRUV anomaly.1 In fact, 
it has been suggested that primary or secondary 
occlusion by thromboembolic events, arising 
from the placenta, may lead to early streaming 
of blood through the right UV, therefore causing 
this anomaly.7

In our case, the images of prenatal and 
postnatal Doppler US suggest a possible role 
of an obstruction of umbilical vein flow at the 
level of the umbilical-portal junction, which is 
the area of “critical anastomosis” between left 
UV and omphalomesenteric veins.8 In prenatal 
Doppler US both left UV and DV were not 
detected. Since DV is the structure connecting 
left UV to VCI, an occlusion of left UV can 
reduce or interrupt the flow in DV, therefore 
DV can result undetectable. On the other 
hand, the postnatal US showed the presence 
of dilated paraumbilical veins (PUVs). The 
PUVs are thick-walled with a similar structure 
to the umbilical vein. Together they constitute 
an accessory portal system which is confined 
between the layers of the falciform ligament 
and is in communication with the veins of the 
ventral abdominal wall. The constituents form 
an ascending series, namely Burow's veins, 
and Sappey's inferior and superior veins. The 
main channel of Sappey's inferior veins may be 
the remnant of the right umbilical vein since it 
communicates with the vessels of right rectus 
sheath and often communicates directly with 
the portal system within the right lobe of the 
liver. This channel communicates with the 
portal system in a variable manner: a) with 
the extra-hepatic part of the portal system at, 
or near, the recessus umbilicalis, b) directly 
with the intra-hepatic part by a branch to the 
free margin of the quadrate lobe, so forming an 
accessory portal system.9

Occlusion of left UV, due to thromboembolic 
event or to failure to delineate vascular 
connections10 before the right UV vanished, can 

determine a persistence of right UV, but also 
leads to shunting of umbilical blood through 
other vessels such as PUVs. 

In our case the aforementioned pathogenetic 
hypothesis is also supported by normal 
karyotype and by the absence of other 
anomalies. In E-PRUV anomaly it is reported 
a frequent association with other congenital 
anomalies and chromosomal abnormality. It 
is generally recommended during prenatal 
US scan to evaluate the presence of other 
congenital abnormalities, such as genitourinary, 
gastrointestinal, cardiac and skeletal 
malformations.11,12

In our case, PRUV diagnosis was made by 
US and color Doppler according to criteria 
described by Jeanty7: the UV ran right laterally 
respect to the gallbladder with an aberrant 
course toward the stomach (instead of being 
roughly parallel), and UV was not connected 
to the left portal vein. The extrahepatic variant 
was suspected in prenatal life because of the 
presence of PRUV draining directly into the 
IVC.

In previous reports, a high incidence of 
congestive heart failure, due to increased 
hemodynamic burden is clearly demonstrated, 
in case of extrahepatic drainage. In fact, the 
blood from the umbilical vein bypass the 
hepatic venous system flowing directly into the 
IVC and determining an overload of right-sided 
heart and heart failure.13

As underlined by Martinez1 and Hajdu14, 
E-PRUV requires prenatal careful monitoring 
to determine the timing of delivery in order to 
prevent congestive heart failure and hydrops. 
In our case, the diagnosis of E-PRUV occurred 
at 33 weeks of gestation, later than usual.1 After 
this time the fetus was weekly monitored to 
evaluate the impact of this condition on the 
hemodynamic system. 

However, we did not observe a hemodynamic 
impairment during the time the mother was 
hospitalized probably due to the short interval 
between diagnosis and delivery. The C-section 
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performed only two weeks after diagnosis could 
have influenced the hemodynamic outcomes, as 
well as the type of collateral channels opened. 
The presence of enlarged PUVs in postnatal 
Doppler US study can reflect the shunt by right 
UV through PUVs to the portal system and hence 
into the hepatic sinusoid. This umbilicoportal-
hepatic shunt decreases the cardiovascular 
overload determined by the direct connection 
of E-PRUV with IVC. 

In conclusion, we report for the first time the 
association of E-PRUV with enlarged PUVs 
without severe hemodynamic effects, showing 
the possible association of E-PRUV with the 
intra-hepatic shunt.

In our opinion, in case of E-PRUV, it is important 
to define how blood drainage is established. The 
visualization of the connection of right UV to 
the systemic circulation as well as the presence 
of associated anomalies are the most important 
prognostic factors. In case of E-PRUV draining 
directly into the IVC or in the right atrium, 
there is an elevated risk of cardiac overload and 
hemodynamic stresses. Instead, when E-PRUV 
is associated with intrahepatic shunt, this risk 
could be attenuated. The accurate evaluation of 
this complex venous system during fetal life is 
necessary, even if difficult, to provide adequate 
antenatal counseling, timing of delivery and 
appropriate neonatal care.
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