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ABSTRACT Objective: To investigate the value of ultrasonography in the diagnosis of persistent right umbilical vein (PRUV) with
malformation and its prognostic significance for fetus. Methods: A total of 6258 pregnant women were collected from our hospital during
January 2014 to January 2020. Prenatal evaluation with echocardiography was performed on all fetuses, and further diagnosis was made
in fetuses with PRUV. Detailed fetal echocardiographic anatomic scans were performed in all PRUV cases to determine the presence of
additional malformations. Hospitalization of pregnant women and their fetuses was recorded in detail in the system of maternal cases
delivered in our hospital. The PRUV fetuses that were not delivered in our hospital were followed up by telephone to understand the con-
dition of the fetuses at birth. All 26 PRUV fetuses were followed up by telephone for at least 12 months to understand the prognosis of
the fetuses. Results: PRUV ultrasound showed that the umbilical vein ran laterally and to the right side of the gallbladder, and may fuse
with the right portal vein running toward the stomach (intrahepatic type), or may drain into the right atrium, inferior part of the inferior vena
cava, or iliac vein (extrahepatic type). In the intrahepatic variant, the umbilical vein fuses with the right portal vein at the venous sinus,
and placental blood continues to flow into the venous duct and eventually into the inferior vena cava. A total of 26 fetuses with PRUV
were found in 6258 pregnant women with regular antenatal examination, the incidence of PRUV was 0.42%(26/6258), of which the intra-
hepatic type was 0.39%(24/6258) and the extrahepatic type was 0.03% (2/6258). There were 16 (61.54%) cases were PRUV simplex fe-

tuses (except PRUV without other malformations), in which 1 case was delivered by caesarean section due to fetal weight, and the post-
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partum fetus was healthy. All the other fetuses were delivered naturally and the postpartum fetuses were healthy. There were 10 (38.46%)
cases of non-simple PRUV fetuses (except PRUV with other malformations), including 8 cases of intrahepatic PRUV and 2 cases of
extrahepatic PRUV. In 8 cases of PRUV of non-simple intrahepatic type, the fetuses with tetralogy of Fallot and single umbilical artery
were surgically treated after birth, and the prognosis was poor and they died of infective endocarditis at the age of 1 year. Atrial septal
defect closed spontaneously after birth and the fetus was healthy. The prognosis of the other fetuses was good after the operation. 2 cases
of non-simple extrahepatic PRUV were combined with acromitis and transposition of the great artery, 1 case died intrauterine and the
other died of heart failure 1 week after cesarean section. Conclusion: Detailed prenatal ultrasound may be used to confirm PRUV and its
possible concomitant deformities. The prognosis of PRUV fetuses is good with simple PRUV fetuses, and the prognosis of PRUV
fetuses with non-simple PRUV fetuses depends on the type and severity of the associated malformations, and the prognosis of PRUV

fetuses with non-simple extrahepatic PRUV is poor and the mortality rate is high.
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Fig.1 Abdominal cross section of fetal abdomen
Note: Showed gallbladder (GB), adjacent umbilical vein (UV) turns to the
stomach (ST), which was intrahepatic PRUV.

Fig.2 Abdominal cross section of fetal abdomen of type B (left) and color doppler (right)

Note: Showed that the umbilical vein (UV) turns to the stomach (ST),which was intrahepatic PRUV.

B 3 PRUV 7ERRJLEREK R GEHY 3D S LA R AILE
Fig.3 3D Doppler imaging longitudinal view of PRUV in the fetal venous

system
Note: Showed that the branches of hepatic vein were connected with

inferior vena cava,which was extrahepatic PRUV.
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Table 1 Ultrasound diagnosis of PRUV combined with malformation and fetal outcome

Birth gestational . . Combined
Cases Birth weight(g)  Delivery method  Fetal gender PRUV type ) Outcome after 18 months
age(w+d) malformation
1 3744 3156 Natural childbirth Male Intrahepatic No Healthy
2 37+1 3520 Natural childbirth Female Intrahepatic No Healthy
Ventricular septal Good prognosis after
3 3842 4105 Caesarean birth Male Intrahepatic
defect surgery
4 38+5 3362 Natural childbirth Male Intrahepatic No Healthy
Ventricular septal Good prognosis after
5 3646 3846 Natural childbirth Male Intrahepatic
defect surgery
6 37+5 2965 Natural childbirth Female Intrahepatic No Healthy
7 39+1 2863 Natural childbirth Female Intrahepatic No Healthy
Ventricular septal .
Good prognosis after
8 36+2 3501 Caesarean birth Female Intrahepatic  defect with common
surgery
trunk
9 3744 3108 Natural childbirth Female Intrahepatic No Healthy
10 38+2 4100 Natural childbirth Male Intrahepatic ~ Cheilopalatognathus Healthy
11 38+5 4067 Natural childbirth Male Intrahepatic No Healthy
Follow-up after birth, the
12 39+2 3702 Natural childbirth Female Intrahepatic Atrial septal defect  atrial septal defect closed
by itself, healthy
13 3744 6320 Caesarean birth Male Intrahepatic No Healthy
14 38+4 3469 Natural childbirth Male Intrahepatic No Healthy
Surgical treatment after
15 37+6 3326 Caesarean birth Male Intrahepatic Umbilical hernia
birth, good prognosis
16 38+1 2946 Natural childbirth Female Intrahepatic No Healthy
17 38+3 3167 Natural childbirth Female Intrahepatic No Healthy
Surgical treatment after
Tetralogy of Fallot ) )
. . birth, poor prognosis,
18 36+3 2640 Caesarean birth Male Intrahepatic ~ with single umbilical
death due to infective
artery
endocarditis at 1 year old
19 37+6 2830 Natural childbirth Male Intrahepatic No Healthy
Surgical treatment after
20 37+5 3100 Caesarean birth Female Intrahepatic Spina bifida . .
birth, good prognosis
21 39+2 2900 Natural childbirth Male Intrahepatic No Healthy
22 3846 3100 Natural childbirth Female Intrahepatic No Healthy
23 38+2 3510 Natural childbirth Male Intrahepatic No Healthy
24 37+4 3320 Natural childbirth Male Intrahepatic No Healthy
Acromegaly
25 31+2 / / Male Extrahepatic ] Intrauterine death
deformity
Transposition of  Died from heart failure 1
26 36+2 3090 Caesarean birth Female Extrahepatic

great arteries

week after birth
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