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Abstract: Persistent right umbilical vein (PRUV) is a common anomaly of the venous system. Although candidates for future
PRUV were expected to occur more frequently in earlier specimens, evaluation of serial horizontal sections from 58 embryos
and fetuses of gestational age 5-7 weeks found that only two of these embryos and fetuses were candidates for anomalies. In
a specimen, a degenerating right umbilical vein (UV) joined the thick left UV in a narrow peritoneal space between the liver
and abdominal cavity, and in the other specimen, a degenerating left UV joined a thick right UV in the abdominal wall near
the liver. In these two specimens, the UV drained into the normal, umbilical portion of the left liver. These results strongly
suggested that, other than the usual PRUV draining into the right liver, another type of PRUV was likely to consist of the right
UV draining into the left liver.
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Introduction

Persistent right umbilical vein (PRUV) is a common
anomaly of the venous system: ultrasound anatomic sur-
veys of 150,017 fetuses of gestational age 16-24 weeks found
PRUV in 313 (0.21%) of these fetuses [1]. Of these 313 fe-
tuses, 217 (69.3%) had normal neonatal outcomes, 69 (22.0%)
were lost to follow-up, and 19 (6.1%) had congenital heart
defects. Other ultrasound studies of midterm fetuses also
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showed normal outcomes in those with PRUV [2, 3].

The association of PRUV with intrahepatic anatomy had
been described in detail previously. Examination of 8,050
adults showed that 35 (0.43%) had PRUYV, excluding those
with situs inversus [4]. In all 35 patients, the PRUV was con-
nected to the right paramedian portal pedicle (intrahepatic
portal vein to Couinaud’s segments 5+8 or the right anterior
sector); and the gallbladder was always located on the “left”
side of the ligamentum teres containing the PRUV. Other
studies have also reported a left-sided gallbladder in patients
with PRUV [5, 6]. However, a detailed line-drawing of a
79-year-old cadaver showed that the PRUV was connected to
the right anterior sector, but the gallbladder was on the “right”
side of the ligamentum teres [7]. Factors associated with gall-
bladder laterality during fetal development of the PRUV have
not yet been examined.

To better understand the development of the PRUYV, this
study sought to identify intermediate morphologies during
degeneration of the left umbilical vein in serial sections of hu-
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man embryos and fetuses.

Case Report

In almost all of the 58 specimens, the left umbilical vein
(UV) was connected to the left liver, while the right UV was
degenerated or degenerating in the abdominal body and/or
umbilical cord (Fig. 1), irrespective of stages or sizes. Candi-
date intermediate morphologies suggestive of PRUV were de-
tected in two of the 58 specimens (3.4%): a 13 mm-specimen
(Fig. 2) and a 14 mm-specimen (Fig. 3).

These two specimens had common features or intermedi-
ate morphologies. First, the left UV drained into the normal

umbilical portion of the left liver; and second, the right UV
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merged with the left UV near the liver. The umbilical portion
of intrahepatic portal veins was consistently normal, being
located on the left side of the gallbladder. The merging sites of
umbilical vein differed in the two specimens. In one specimen
(crown-rump length [CRL], 14 mm), the merger sites were
located in a narrow peritoneal cavity between the abdominal
wall and liver (Fig. 3B). In the other specimen (CRL, 13 mm),
the merger sites were located in the abdominal wall at levels
below the umbilical portion of the left portal vein (Fig. 2C).
In the former specimen, the right UV was degenerating in
the abdominal wall and disappeared in the proximal part of
the umbilical cord. Conversely, in the latter specimen, the left
UV was degenerating and disappeared in the umbilical cord.
Therefore, the right UV was likely to drain into the normal

Fig. 1. A degenerating right umbilical
vein (RUV) in a specimen of crownrump
length 13 mm: normal morphology.
Panels A and F represent the most supe-
rior and inferior sites, respectively, in the
figure. The intervals between panels are
0.08 mm (A-B), 0.1 mm (B-C, C-D),
and 0.05 mm (D-E, E-F). The RUV is
degenerating and restricted in planes of
almost 0.15 mm thickness (panels C-E).
The left umbilical vein (LUV) drains
into the liver in planes 0.4 mm superior
to panel A. SMA, superior mesenteric
artery; UA, umbilical artery. Scale

bar=1 mm.
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Fig. 2. A degenerating left umbilical
vein (LUV) joining the right umbilical
vein (RUV) near the liver in a specimen
of crown-rump length 13 mm. Panels
A and F represent the most superior and

inferior sites, respectively, in the figure.
Intervals between panels are 0.1 mm
(A-B), 0.05 mm (B-C, C-D, D-E),
and 0.1 mm (E-F). The RUV is thicker
than the LUV; the latter is degenerating
and disappears in planes almost 1.0 mm
below panel F. Following fusion of these

bilateral umbilical veins (C), a common
thick vein drains into the umbilical
portion of the left liver (UP in panel
A). As the configuration of intrahepatic
portal veins is normal, the gallbladder
(GB) is located in the right side of the
umbilical portion. CA, celiac artery;
CBD, common bile duct; CL, caudate
lobe of the liver; P2, P5+8 or P6+7,
segmental portal vein to Couinaud’s
segment 2, 5+8 (i.c., anterior sector) or
6+7 (i.e., posterior sector). Scale bar=1
mm.

umbilical portion of the left liver on the left side of the gall-
bladder. In contrast to the morphology reported in patients
with PRUV, we did not observe a “usual right UV” draining
into the right paramedian portal vein. Similarly, we did not
detect a gallbladder along or on the left side of the UV drain-
ing into the left liver.

Discussion

We identified two specimens carrying a likely candidate
for a future PRUV draining into the normal umbilical portion
of the left liver. Such a paradoxical drainage pattern, in which
the right UV is connected to the left liver, has not been re-
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ported in many patients of PRUV. Likewise, we identified two
specimens, in which a degenerating right UV merged with
the left UV in a narrow peritoneal cavity between the liver
and abdominal wall. Because the site of merging was fragile,
the right vein was liable to be bent or twisted at a possible
sliding of the liver along the body wall in association with
respiratory movement in late fetal age. Although a left-sided
gallbladder has been hypothesized in PRUV, the ligamentum
teres of liver, rather than the UV itself, was observed in the
previous studies (e.g., Shindoh et al. [4]). Usually, the adult
ligamentum teres of liver does not contain the UV but does
contain other, secondarily-developed veins that drain into the
internal thoracic or inferior phrenic vein [8-10]. Moreover, a
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Fig. 3. A degenerating right umbilical
vein (RUV) joining the left umbilical
vein (LUV) near the liver in a specimen
of crown-rump length 14 mm. Panels
A and F represent the most superior
and inferior sites, respectively, in the
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F

figure. The intervals between panels
are 0.1 mm (A-B, B-C), 0.05 mm
(C-D), 0.1 mm (D-E) and 0.2 mm
(E-F). The RUV is degenerating and
restricted in planes of almost 0.35 mm
thickness (A-E). However, the right
vein joins the LUV near the liver (B).
A configuration of intrahepatic portal

peritoneal fusion was likely with the PRUV. Therefore, it may
be difficult to identify the laterality of embryonic UV accord-
ing to whether the ligament is on the left or right side of the
gallbladder in adults.
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