Replaced right hepatic artery and triplet right renal vein

Satheesha NB et al.

Case Report
Replaced Right Hepatic Artery Associated with Uncommon Triplet Right
Renal Vein: Embryological Perspective and Clinical Importance
Satheesha NB, Srinivasa RS (), Surekha DS, Naveen K, Anita G
Department of Anatomy, Melaka Manipal Medical College, Manipal Campus, Manipal University,
Madhav Nagar. Manipal. Karnataka State. India. 576104.
Abstract
Vascular variations in the abdomen are common and mostly asymptomatic. Knowledge of these variations are of
tremendous clinical importance in patients undergoing invasive endovascular interventions such as liver
transplantation, renal transplantation, and vascular reconstruction for congenital and acquired lesions and transarterial chemoembolization for the hepatic tumors. During regular dissection classes for the medical undergraduates,
we encountered concurrent vascular variations in an elderly male cadaver. In the present case, we report multiple
vascular anomalies involving the right hepatic artery and the right renal vein. The right hepatic artery branched off
from superior mesenteric artery, and it was identified as a replaced right hepatic artery. The right kidney was drained
by three renal veins, the uppermost among the three twisted around the superior branch of the right renal artery
before terminating into the inferior vena cava. In addition, the left kidney was supplied by two renal arteries, and
drained by a single renal vein.
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Introduction
The coeliac trunk (CT) supplies the abdominal
oesophagus, stomach, duodenum up to major duodenal
papilla, liver, pancreas, gall bladder and spleen. The
classic branches of CT are the common hepatic, splenic
and left gastric arteries. The common hepatic artery
after originating from the CT runs downwards to the
first part of the duodenum, where it divides into hepatic
artery proper and gastroduodenal arteries. The common
hepatic artery gives right gastric branch before its
termination. The hepatic artery proper runs in the right
free margin of lesser omentum and divides into right
and left hepatic arteries at or near the porta hepatis.

vertebra. Right renal vein typically receives blood
solely from the right kidney. The left renal vein is
three times larger than right renal vein and it receives
blood from the left kidney, left gonad and left
suprarenal gland. Multiple variations in the abdominal
vessels are commonly observed and have been
reported in the past. Mostly reported variations are that
of hepatic artery, coeliac trunk and its branches and
renal vessels. However, multiple vascular variations of
these vessels in a person are rarely reported in the past.
In the present case, we report the vascular variations
involving RHA and right renal vein with their
embryological aspects and clinical significance.
Case Report

The renal veins are the tributaries of the inferior vena
cava, and they lie anterior to the renal artery. They
open into the inferior vena cava at the level of L2
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During regular dissections for the medical
undergraduates, we found multiple vascular variations,
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in the retroperitoneal region of an elderly male cadaver.
The CT trifurcated into splenic artery left gastric artery
and common hepatic artery. The common hepatic artery
divided into left hepatic artery and gastroduodenal
artery. The right hepatic artery (RHA) arose from the
superior mesenteric artery (SMA), close to its origin
from the abdominal aorta (AA). This artery was found
to be solely supplying the right lobe of the liver, and it
was identified as a replaced RHA (Fig. 1).
The right kidney was drained by three renal veins (Fig.
2). The upper most among the three twisted around the
superior branch of right renal artery. It terminated into
inferior vena cava by entering through its posterior
surface (Fig. 2 and 3). The middle renal vein passed
behind, and the inferior renal vein passed in front of the
proximal part of the ureter before ending in the inferior
vena cava. In addition, the left kidney was supplied by
two renal arteries, and drained by a single renal vein.

Figure 2: Dissection of right part of the abdominal cavity
showing the right renal vessels. (IVC; inferior vena cava,
RK; right kidney, RA; right renal artery, URV; upper renal
vein, MRV; middle renal vein, LRV; lower renal vein, U;
ureter)

Discussion
RHA usually arises from the proper hepatic artery, a
branch of common hepatic artery and supplies the right
lobe of the liver. If it originates from any artery other
than hepatic artery proper and replaces the RHA arising
from the hepatic artery proper, it is defined as replaced
RHA, but if the artery serves as an additional branch it
is defined as accessory RHA (1). The replaced right
hepatic artery may arise from the SMA. Earlier, many
studies have documented the incidence of replaced or
accessory RHA from the SMA, and the incidence varied
from 10.6% to 18% in various groups (2,3,4,5). The

Figure 3: Dissection of right part of the abdominal cavity
showing the closer view of the twisted upper renal vein.
(RK; right kidney, URV; twisted upper renal vein, MRV;
middle renal vein, RA; renal artery, IVC; inferior vena cava)

persistence of replaced RHA can be explained on the
basis of embryonic development of ventral branches of
the abdominal aorta. In the fetal life, aorta gives off
ventral branches, four of which forms the celiac,
splenic, common hepatic and SMA. Later, a
longitudinal arterial anastomoses is formed between
these segments. Persistent longitudinal arterial segment
connecting the SMA may attribute to the development
of replaced RHA, in the postnatal life (6).
Figure 1: Dissection of the upper part of the abdominal cavity
showing the branches of the coeliac trunk and origin of right
hepatic artery from the superior mesenteric artery. Left kidney
has been removed. (SMA; superior mesenteric artery, RHA;
right hepatic artery, CT; coeliac trunk, SA; splenic artery,
CHA; common hepatic artery, RHA; right hepatic artery,
GDA; gastroduodenal artery, LGA; left gastric artery, LRA;
left renal arteries, IVC; inferior vena cava, RK; right kidney)
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In the present case, we report a replaced RHA from the
SMA, and the common hepatic artery continued as a
left hepatic artery. This anatomical variant is clinically
very important, as the occlusion of the SMA by
various means invites the necrosis of right lobe of the
liver, along with the affected gut. Occlusion of SMA is
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a common clinical problem because approximately 4%
of all arterial emboli, characteristically cardiac in
origin, are lodged in it (7). In the current era, knowing
the detailed vascular anatomy and the possible
vascular variations of the liver is very much essential
for the surgeons as liver transplantation has become a
routine method of treatment. Presence of the replaced
or accessory hepatic arteries may be revealed by the
angiography of the celiac and mesenteric arteries.
Prior knowledge of replaced RHA, and its relation
with surrounding structures is also important to
prevent the vascular or biliary damage while
performing laparoscopic cholecystectomy and the
radiological procedure such as trans-arterial
chemoembolization for the hepatic tumors (6).
Generally, the renal veins show less variation than to
the renal arteries. However, the variations of right
renal veins are more common than left renal veins.
Presence of multiple renal veins was reported in a
study conducted by Janschek et al (8). In their study,
these variations were observed more on the right side
(23%) than on the left (6.7%). Malcic-Gurbuz et al.
have reported a doubling of right renal vein (9). Two
rare anatomical variations of the left renal veins, the
circumaortic venous ring and a retro-aortic bifid left
renal vein have been reported (10). The same authors
also reported the unusual branching of left renal vein
and its drainage into azygos vein and inferior vena
cava. Any additional renal vein arising from the hilum
of the kidney and draining into the IVC is defined as
supernumerary renal vein (11). Earlier incidence of
supernumerary renal veins has been studied by many
authors. Baptista-Silva et al. observed multiple right
renal veins in 8 to 9.2% of cases (12). In a study
conducted by Bregman these veins were found more
on right side (18%) than left side (9%) (13). Similarly,
Dhar and Ajmani observed12% of cases on the right
side, 3% of cases on the left side (14). In a recent
study by Anupama et al, 33% of cases were found on
right side and 3.3%of cases on the left side (11). Based
on the existing literature, it is evident that even though
incidence of supernumerary renal veins occurs on both
sides, they are more frequently observed on the right
side. Occurrence of varying pattern of supernumerary
renal veins, and their frequent incidence on the right
side can be explained on the basis of their embryonic
development (15). The development of renal vein
begins with, and is a part of complex developmental
process of IVC. In this complex process, three pairs of
temporary veins, the postcardinals, subcardinals and
supracardinals are formed on each side. Successively,
there are numerous anastomoses formed between these
three pairs of parallel veins. The developing
mesonephros receives the branches from the right
postcardinal vein, dorso-medial branches of the
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supracardinal vein and ventral branches of the
subcardinal veins. Later fusion of these branches
forms single renal vein on each side. The
developmental error in the fusion of these branches
results in the varying pattern of supernumerary renal
veins (15). At the time of development, most of the
portions of the temporary veins on each side disappear,
to form the right sided IVC. Probably, this shifting of
venous arrangement to the right side and complex
embryogenesis of left renal vein may explain the
higher incidence of supernumerary renal veins on the
right side compared to the left side (11).
Right renal vein may be doubled, even though left
renal vein is usually single. The incidence of a right
triple renal vein is very rare (16). In the present case,
we reported a rare case of triple renal veins. Amongst
the three, the superior renal vein was twisted around
the superior branch of the renal artery before
terminating into the IVC. To the best of our opinion,
the present case was unique because of the twisted
course of the superior renal vein. Twisting of renal
vein may not be due to the abnormal rotation of the
kidney, if that was the case the other renal veins, renal
arteries and ureter would have been twisted as well.
Based on the existing literature, there is no
embryological explanation for the twisting of renal
vessels. Twisting of renal vessels may cause functional
disturbance in the kidney. In our case the twisting of
superior renal vein is of no clinical meaning as the
middle and inferior renal veins were normal.
Prior knowledge and familiarity of the occurrence of
multiple renal veins, reported in the present case, may
be useful to avoid vascular injuries in retroperitoneal
procedures. A sound knowledge of the congenital
anomalies of renal veins is also essentially important
for the vascular surgeons and urologist as it is vital in
the renal transplantation, treatment of renovascular
hypertension, renal artery embolization, angioplasty or
vascular reconstruction for congenital and acquired
lesions, surgery for abdominal aortic aneurysm and
conservative or radical renal surgery (16).
Conclusion
Prior knowledge and familiarity of the occurrence of
vascular anomalies of right hepatic artery and multiple
renal veins, reported in the present case, may be useful to
avoid vascular injuries in the retroperitoneal procedures.
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