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Study of Branching Pattern of Renal Artery and its Variations
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r Abstract

Introduction: Arterial supply of kidney comes from renal artery which are the branches of abdominal aorta. Aim
& objectives: To study the variations of branching pattern of renal artery & abdominal aorta. Material and methods:
In the present study 30 cadavers were studied during routine dissection from Ayaan institute of medical sciences
& DR. VRK womens medical college, moinabad. For Dissection followed the Cunningham’s manual volume-II.
Results & observation: out of 60 renal arteries observed the two variations. Right renal artery gives right testicular
artery, another variation on left side abdominal aorta gave accessory renal artery. Conclusion: Knowledge of arterial
supply of kidney is important to urologist, vascular surgeons, nephrologists and radiologist.
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Introduction

Knowledge of morphology of renal artery,
branches and its variations is important in renal
transplantation, renal trauma surgery, radiological
imaging and surgical treatment of aortic aneurysms.
Variations of the branches of renal artery and their
relations to surrounding structures are important
in regards to intra-abdominal surgery [1].

Each kidney is supplied by renal artery which
is a branch of abdominal aorta. Occasionally an
accessory renal artery arising from the abdominal
aorta which supplies upper or lower part of
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the kidney without passing through the hilum.
An accessory renal artery is the precocious origin
of segmental artery [2].

Development

As the kidneys ascends from pelvis to lumbar
region, they are vascularised by a succession of
transient aortic sprouts that arise at higher levels
progressively. These arteries do not elongate
to follow the ascending kidneys; instead they
are degenerated and replaced by successive
new arteries. The final pair of arteries forms in
the upper lumbar region as the definitive renal
arteries. Sometimes, the inferior pair of arteries is
not degenerated and becomes an accessory lower
pole artery.

The origin of intrarenal vasculature has not yet
been completely understood. It was postulated that
the renal vasculature derived exclusively from the
branches of the aorta and other pre-existing extra
renal vessels. However, there was evidence that the
renal vessels may originate within the embryonic
kidney from the vascular progenitor cells. It was
also thought that both vasculogenesis and
angiogenesis may play a role in the development of
renal vasculature [3].
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Aim & Objectives

1. To expose the abdominal aorta and its
branches.

2. To describe the variations of renal artery and
its branches.

Material and methods

30 human cadavers were studied during routine
dissection from Ayaan Institute of Medical Sciences,
Dr. VRK Womens Medical College, Moinabad,
Hyderabad.

Method

Dissection method

Procedure: As per cunningham’s Manual of
Practical Anatomy Volume -2, 15" edition (Thorax
and Abdomen) the right and left kidneys and the
surrounding tissues were removed en bloc with the
adjacent part of the aorta cleared and studied [4,5].

Results & Observations

Dissected 30 cadavers, according Cunningham
manual Volume-II. Out of 60 renal arteries. We were
observed the two variations. Right renal artery gives
right testicular artery, another variation on left side
abdominal aorta gave accessory renal artery.

1.  The accessory renal artery runs above
the main renal artery, it enters the kidney
through the hilum on left side. (Fig. 2)

2. Right renal artery close to abdominal aorta,it
gave right testicular artery. (Fig. 3)

variations

B abdominal aorta

mrenal artery

Fig. 1: Pie chart showing abdominal aorta branches

Table 1: Showing the variations of renal artery

S.No Type of Variation Right Side  Leftside
1 Accessory renal artery Notfound  observed
arose from the abdominal
aorta (Fig.2)
2 Testicular artery arose Observed  Not found

from the renal artery
(Fig.1)

Fig. 2: showing renal artery (RA) gave testicular artery(TA) on
right side

Fig. 3: showing accessory renal artery (ARA) arose from
abdominal aorta (AA) on left side

Discussion

Ugar O et al. concluded that 98% of the patients,
main renal artery originated between the upper
margin of L, and the lower margin of L, vertebrae.
Right main renal artery originated from the lower
margin of the L, vertebra in 25%, from the level
of the L -L, intervertebral disc in 23%, and from
the upper margin of the L, vertebra in 20% of the
patients. On the right side, 77% of ERA originated
between the upper margin of L, and the lower
margin of L, vertebrae, and 20% originated from
the level of the L -L, intervertebral disc [6].
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In present study renal artery arises from lower
margin of L, vertebrae in all specimens.

According to vanitha Gupta right kidney was
supplied by three renal arteries and was drained
by two renal veins. The upper renal artery arose at
the level just below the superior mesenteric artery
(SMA), before going to the kidney it divided into
three branches in a looped pattern. The middle
renal artery arose just 1 cm below the first.
The lower renal artery was seen arising from the
aorta just below the origin of inferior mesenteric
artery (IMA) [7].

In our study right kidney was supplied two renal
arteries one is main renal artery and another one
accessory renal artery both were arose from lateral
aspect of abdominal aorta.

Jigan A. K et al. concluded Accessory renal artery
arose from abdominal aorta it enters the upper pole
of the kidney without passing through the hilum in
2 specimens out of 30 renal arteries [8].

In our study found one accessory renal artery
arose from abdominal aorta it enters the kidney
through the hilum.

Budhiraja V observed single renal artery in
18/42 (42.9%) on right side and 20/42 (47.6%)
on left side, originating from abdominal aorta.
Multiple renal arteries originating from abdominal
aorta were present in 24/42 (57.1%) cases on right
side and 22/42 (52.4%) cases on left side, these
arteries include double hilar arteries, three hilar
arteries (THA), one hilar and one superior polar
artery (SPA), one hilar and one Inferior polar
artery (IPA) [9].

In this study renal artery gave two variations
out of 60 renal arteries. one variation was accessory
renal artery arose from abdominal aorta. Another
variation was renal artery gave testicular artery on
right artery.

Syamala et al. found the two renal arteries
entering to the right kidney through the hilum.
The accessory renal artery is above the renal artery.
Left kidney had single renal artery. Normally extra
renal arteries runs either above (or) below the main
renal artery.

In our study findings were similar to above
study.

Kumareswaren M et al. studied and concluded
that 51% of kidney donors showed variation in the
renal artery. Out of 51% variations 38 individuals
had accessory renal artery and 13 individuals had
early division of renal artery. The distribution
of accessory renal artery was equal on both sides

(13% on right and left) and 12% of individuals had
accessory renal artery on both sides. Out of 13%
earlier divisions, 5% was on right side, 7% was on
left side and 1% was on both sides [11].

In our study two variations were observed in out
of 30 cadavers. Accessory (hilar) renal artery arises
from the ventral part of abdominal aorta on left side
and right renal artery gives testicular artery.

Cases.C.et.al studied in 86 renal arteries. They
established the five types of classification. Type-A
Aortic hilar artery, Type-B; hilar upper polar
artery, Type-C-aortic upper polar artery, Type.
D-aortic lower polar artery, Type-E hilar lower
polar artery [12].

In my study we found type-B classification of
renal artery.

Conclusion

It is important to have the knowledge about the
variations of renal arteries which give awareness
and also help in minimising the hazards like
bleeding or ligation of the artery during various
surgical procedures. As the incidence of renal
arterial variation is up to 30%. It is better to have
the knowledge about the anatomical consideration
of renal arteries.
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