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Case Report

AN UNIQUE VARIATION OF RIGHT RENAL ARTERY
Hema Nagpal *1, Renu Chauhan 2, Sunita Kalra 3.

ABSTRACT
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With the advent of laparoscopic renal surgeries and donor nephrectomies, it becomes mandatory for the surgeons
to understand the abnormality or variations in the renal vasculature. During routine dissection of the abdominal
region for undergraduate medical teaching we observed an unusual variation in the vascular supply of the
kidney on the right side of an elderly female cadaver. Main renal artery was arising from abdominal aorta at the
level of lower border of L1 and immediately gave off a branch namely right inferior phrenic artery. Approximately
3-4 cm beyond giving this branch main renal artery gave another branch to superior pole of right kidney. The
inferior pole of the right kidney was being supplied by another branch which was directly arising from aorta just
distal to the first renal artery. No variations were observed in the branching pattern of the left renal artery. This
case report discusses the variation of right renal artery observed, which has never been documented. Possible
embryological explanation of the variation observed and its clinical implications have been discussed in this
article.
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that is accessory to the main renal artery and
enters the kidney through its hilum to supply it,
while the aberrant artery supplies the kidney
without entering its hilum [1]. Rarely, accessory
renal artery arises from either the coeliac or
superior mesenteric arteries, the aortic bifurca-
tion or common iliac arteries [1,2]. According to
Stephens use of words like  accessory or aber-
rant or  supernumerary are  misnomer to call
these additional arteries as they are not extra
but essential  tissue-sustaining arteries which
corresponds to the segmental branch of a renal
artery [3].

The renal arteries arise from lateral aspect of
the abdominal aorta below the level of superior
mesenteric artery at the level of L1 vertebra. The
right renal artery is longer in its course due to
the location of the abdominal aorta more
towards the left side of midline. It passes
posterior to the inferior vena cava. Each renal
artery divides into anterior and posterior
divisions at or very close to the hilum of the
kidney. Further each renal artery divides into
segmental arteries to supply different renal
segments. An accessory renal artery is the one
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Inferior phrenic arteries are two small lateral
aortic branches, which supply the diaphragm,
but present much diversity in their origin along
with presence of supplementary phrenic vessels
[4,5]. They may arise either from the front of
the aorta immediately above the celiac artery
or from a common trunk with the celiac artery.
In 8% of the cases, apart from the usual origin,
other sources of origin of inferior phrenic arter-
ies may be renal, supra renal, hepatic, left gas-
tric or superior mesenteric arteries [5,6,7].
Because the inferior phrenic often supplies most
or all of the blood to the suprarenal gland it must
be identified and saved when surgery is per-
formed on the renal pedicle to avoid complica-
tions.
Knowledge of these additional renal arteries is
very essential so as to prevent any accidental
damage to these vessels during surgical recon-
struction of the abdominal aorta, renal trans-
plantation, endovascular aneurysm repair,
renovascular hypertension and in planning
invasive vascular interventional procedures in
the renal area.

orly by Inferior vena cava. It was coursing
towards hilum and later it divided into anterior
and posterior divisions. This main renal artery
gave off right inferior phrenic artery at its
origin. Approximately 3-4 cm beyond giving this
branch it gave another branch to superior pole
of right kidney. One more additional renal
artery was present below main renal artery. It
was arising from the lateral aspect of aorta, run-
ning parallel to main renal artery and entered
the lower pole of the kidney .This artery on its
way to kidney traversed behind the inferior vena
cava and then right renal vein. The ureter was
coursing posterior to these vessels (Fig1). The
additional vessels were not seen on the left side.

CASE REPORT

During routine dissection of an elderly female
cadaver in department of Anatomy at UCMS
Medical College, Delhi, additional renal arter-
ies were observed. There were two additional
renal arteries supplying the right kidney in
addition to customary renal artery. A vertical
incision on the anterior abdominal wall was given
extending from xiphisternum to the pubic
symphysis. The cutaneous and muscular flaps
were reflected and the abdominal cavity was
opened. After opening the abdominal cavity, both
large and small intestines were removed and
the structures close to posterior abdominal wall
were dissected. All the paired and unpaired
branches of the abdominal aorta were studied.
In addition to usual branches of the abdominal
aorta, it was observed that two additional renal
arteries were supplying the right kidney. The right
renal artery was seen to be arising from the
abdominal aorta slightly below the origin of
superior mesenteric artery. This was referred to
as the main right renal artery. The trunk of the
main right renal artery was resting posteriorly
on the right crus of diaphragm, covered anteri-

DISCUSSION

Fig. 1: Showing vascular supply of right kidney.

During a routine dissection, some abnormalities
were seen in vascular supply of right kidney in
elderly female cadaver. Vasbrinder et al reported
that mostly abnormalities of renal artery are
seen because of kidneys initially developing in
pelvic cavity and then ascending to abdominal
cavity in the lumbar region [8]. In pelvic cavity
the kidneys are supplied by internal iliac artery
or common iliac artery. Whereas when they
ascend to the lumbar region, their arterial
supply finally shifts to abdominal aorta [9].

AA- abdominal aorta, RRA- Right renal artery, SPA-
Superior polar artery, IPA-Inferior polar artery, RIPA-
Right inferior phrenic artery, RK-Right kidney, RU-Right
ureter
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In the present case, it was observed that the
right kidney was receiving its blood supply from
2 additional renal arteries apart from it receiv-
ing its main supply from right renal artery. Addi-
tional artery to the superior pole i.e. superior
polar artery arose from right renal artery approxi-
mately 3-4 cm beyond its origin from abdominal
aorta at the level of L1 vertebra. Additional
artery that supplied the lower pole of the
kidney i.e. inferior polar artery originated directly
from abdominal aorta just caudal to origin of
right renal artery (Fig 1).
Out of 266 kidneys dissected, Sampaio found
53.3% of kidneys were supplied by single renal
artery, 7.3% by 2 hilar arteries, and 1.9% by 3
hilar arteries, 6.8% by extra hilar superior polar
artery and 5.3% by extra hilar inferior polar ar-
tery [10]. Satyapal studied 130 renal angiograms
and vascular supply of kidneys in 32 cadavers.
In 23.2% cases he found that 1 additional renal
artery was supplying the kidneys. While in 4.5%
cases 2 additional renal arteries were supply-
ing the kidneys. From his study he inferred that
additional renal arteries are more common on
left side as compare to right (32%:23.3%) [11].
Digital substraction angiogram was performed
by Abolhassan et al on a renal transplant donor.
Presence of accessory renal artery bilaterally
was reported in the angiogram by the authors.
Two renal arteries (normal hilar artery and lower
polar artery) originated from aorta on the right
side. While on the left side, they observed that
one normal hilar artery and another accessory
renal artery which divided in to upper and lower
polar arteries that supplied upper and lower
poles of the left kidney [12].
Gupta et al compared the vascular supply of
kidneys in 30 adult human cadavers with that of
vascular supply of kidneys in 30 animals of speci-
fied vertebrate series to explain the basis of
ontogeny and phylogeny. They found that, in
frogs 5 to 6 pairs of renal arteries were supply-
ing kidneys. In domestic fowls, they saw 3 pairs
of renal arteries supplied the kidneys of which
the cranial pair arose from abdominal aorta and
the caudal ones from distal branches of aorta.
In lizards, they observed 3 or more pairs of
renal arteries. Accessory renal artery was seen
to be supplying only 17 kidneys out of 60 stud-
ied by them. Only in 1 case it was reported that

of this type of variation was not seen in our study
as well. It was also suggested that many condi-
tions which are anomalous in human are
normally seen in lower animals [13].
According to Rupert multiple renal arteries in
human may be explained from the point of view
of phylogeny [14].
As the kidneys ascend from pelvic to abdominal
region during their development, they receive
their blood supply from the vascular structures
close to them. Older vessel degenerate and
newer ones sprout. Persistence of the older ves-
sels which were to degenerate may be a pos-
sible explanation for the variation observed in
the present case.
Hemanth Kommuru studied the vascular supply
of 182 kidneys. Out of these, 34 kidneys showed
the presence of 1 additional artery, 18 kidneys
showed the presence of 2 additional arteries.
Both the kidneys were being supplied by
additional artery in 20 cadavers. Additional
artery was supplying kidney unilaterally in 6
cadavers only in their study [14]. When the
additional vessels enter the upper or lower pole
of kidney they are termed as “polar arteries [15].
According to Hemanth Kommuru, 23 kidneys
showed presence of superior polar artery and
29 kidneys showed presence of inferior polar
artery. The author was of the opinion that the
additional renal arteries to any of the poles of
the kidney could be considered as segmental
vessels. However the nomenclature of these
arteries is yet not clear as different authors
describe them as additional, abnormal or acces-
sory renal arteries [8].  The variation observed
in the present case is not consistent with study
of Hemanth kommuru. He observed either su-
perior polar or inferior polar artery supplying the
kidney in any particular case whereas superior
polar and inferior  polar arteries were supplying
right kidney at the same time in the present
study. Apart from the variation in the origin of
renal arteries observed in the present case, in-
ferior phrenic artery origin was also seen to be
anomalous. It was seen to be arising from right
renal artery as soon as it arose from abdominal
aorta. Topaz et al have described finding right
and left inferior phrenic arteries originating from
a  common trunk which in turn originated from
right re-nal artery [7].
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In the present case it was observed that while
the right inferior phrenic artery arose from the
right renal artery, the left inferior phrenic artery
was a direct branch of abdominal aorta.
The knowledge of embryology of renal vascula-
ture and its development is essential in order to
understand the possibilities of multiple anoma-
lies and variations in renal arteries [8]. Keibel
divided 9 pair of lateral mesonephric arteries in
an 18 mm fetus in to cranial, middle and caudal
groups. Middle group constitutes 3rd, 4th and
5th pair. This middle group later on remains as
renal arteries and that persistence of more than
one artery from middle group leads to occurrence
of accessory renal artery [16]. A capillary net-
work known as “rete arteriosum urogenitale” has
been described to give rise to all definitive
renal arteries. Rete arteriosum urogenitale is
derived from the segmental lateral splanchnic
arteries which branch from aorta and form the
proximal portion of this network. These arteries
usually regress but their persistence or enlarge-
ment may give rise to variations in renal arter-
ies [12,17].
The knowledge of such type of anomaly reported
in the present study is important for surgical
procedures related to posterior abdominal wall
such as renal transplantation, abdominal aorta
aneurysm, ureter surgery and angiographic
interventions. Surgeons performing renal trans-
plant need to have prior anatomical knowledge
of normal renal vasculature and also accessory
renal arteries in order to perform successful
graft. It has been described that failure to
restore circulation in accessory renal artery af-
ter surgery may cause unnecessary ischemia or
necrosis of renal tissue [18]. Every multiple
renal artery is likened to segmental artery so
the risk of bleeding during urological surgery or
renal transplantation, segmental ischemia and
post operative hypertension increases, if the
urologist is unaware of its existence [19].
Inferior polar artery in the present case passed
superficial to ureter on right side and hence can
lead to partial obstruction of ureter leading to
hydronephrosis and other associated complica-
tions. Surgeons should exclude the possibility
of presence of such additional renal arteries
obstructing ureter prior to the surgical treatment
of hydronephrosis. Although it is very rare,

fibromuscular dysplasia of accessory renal
artery (additional renal artery in present case)
can be responsible for renovascular hyperten-
sion. Selective renal angiography should be
performed as gold standard test when renovas-
cular hypertension is considered [20].
Finding multiple variations together in one
cadaver as in the present case has not been
reported earlier. The variation observed in the
present report showed the presence of superior
polar artery and  right inferior phrenic artery
arising from right renal artery and right inferior
polar artery arising directly from abdominal
aorta. Awareness of the existence of such a
variation as seen in the present case is im-
mensely important to renovascular surgeons so
as to avoid catastrophic accidental mishaps
while operating in renal area.

CONCLUSION
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