
Introduction

Since the embryological development of urogenital

system is highly complicated the congenital anomalies or

variations of these organs are relatively higher when

compared with the others. Structural or localization

anomalies of the kidneys or vascular variations are vari-

ous. Some of them do not even cause clinical symptoms

and require treatment. However some of them are pre-

disposing to some pathological disorders because of the

decrease in the blood supply or urinary flow.1

Most of the anomalies are the persistent structures

those do not disappear during the embryological process

or occur due to a delay at the end of the development.2

As the kidneys ascend from the pelvis during the embry-

ological development they receive their blood supply

from the vascular structures close to them. Initially renal
arteries are the branches of common iliac arteries. Later,
while the kidneys ascend they receive new branches from
the aorta, and the inferior branches disappear. In the
ninth week of the intrauterine life the kidneys come in to
contact with the suprarenal glands and the ascent stops.
The kidneys receive their most cranial branches from the
aorta. These are the permanent renal arteries. The per-
manent mesonephric arteries other then renal arteries
are the middle supra renal, gonadal, and inferior phrenic
arteries.3 This continuously changing blood supply of
the kidneys as they ascend explains the high incidence of
the variations in the blood supply to the kidneys. 

The frequency of multiple renal arteries ranges from
9% to 76%, but generally changes between 28 and
30%.4-6 They are evaluated in two subgroups; early divi-
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sion of the segmental arteries before entering from the
renal hilum, and extra renal arteries. 

Most of the studies on renal artery variations in the
Turkish population are case reports.7-9 Comprehensive
studies on the incidence and types of renal artery anom-
alies are limited, especially for the central Anatolian pop-
ulation.10-11 The main purpose of this preliminary study is
to determine the incidence of multiple renal arteries
among the individual who would be operated as donors in
the central Anatolia region, and to evaluate their types.

Materials and Methods

Angiographic images of 150 individuals aged between
36-52 years (mean age = 41 ± 2.44 years) were examined
for the study. Of these 150 individuals 79 were females
and 71 were males. All the images were available from
the archive of the radiology department of Baflkent
University Faculty of Medicine, and all the individuals
were the ones examined as renal donors, and none of
them had a known clinical disorder. Since angiography
has been accepted as the gold standard for the assessment
of renal vasculature in renal transplant donors, and as it
is well known that this technique is the best one to deter-
mine the anatomical variations12 this study was planed as
an examination on angiographic images.

Results

When the radiological images were evaluated, in 87
of 150 cases (58%) a single renal artery was supplying a
kidney. In the remaining 63 (42%) individuals multiple
renal arteries were observed. In 24 of these 63 cases
(37%) with variation, double renal arteries were seen on
the right side and in 29 (45%) on the left side (Figure 1).
In 8 (12%) individuals bilateral double renal arteries, and
in 4 of them triple renal arteries on the right side were
detected (Figure 2). 

Discussion

Renal artery variations are common in the population
and gained importance in the last decade because of the
widespread development in transplantation surgery.

Variations in the renal vasculature are of importance not
only for the surgeons, but for the radiologists, especially
in the interventional radiological approaches.

Renal vasculature had been examined and studied by
using several methods. Cadaver dissections are widely
used to determine anatomical variations especially in
earlier years. However the lack of cadavers even for
anatomy education prevents the studies on the inci-
dences of anatomical variations. Radiological examina-
tion is the best way to determine the vascular variations
and to evaluate their incidences. Conventional angiogra-
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Figure 1. (a) In nonselective renal angiogram, early segmentation on
the right side, and double renal arteries on the left. White arrow indi-
cates the aberrant renal artery. (b) In a selective renal angiogram the
aberrant renal artery supplying the inferior pole.
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phy has been accepted as the gold standard for the assess-
ment of renal vasculature in renal transplant donors.
However in resent years it is being replaced by comput-
ed tomographic angiography and MR angiography since
it is an invasive technique.12-14 However since we only
focused on the existence and the types of the variations
but not on the length and caliber of the vascular struc-
tures in the present study conventional angiographic
images available from the department of radiology had
been used. 

According to the classical anatomy text books in 70%
of the individuals a single renal artery is present, origi-

nating from abdominal aorta, mainly at the level of L1
and L2 vertebrae. However they may vary in their level
of origin and in their caliber, obliquity, and precise rela-
tions.15 Kadir (1991) reported in his study that in 75% of
the individuals renal artery arise from abdominal aorta at
the level of L1-L2 vertebrae.16 On the other hand Özkan
et al. declared only 23% and 22% of renal arteries orig-
inated between L1-L2 intervertebral disc on the right
and left sides respectively.4 However when they evaluat-
ed the renal arteries originating between T12-L2 verte-
brae their statistical result were closer to the ones by
Kadir. In another study on 30 cadavers by Sancak et al.

Figure 2. (a) Triple renal arteries on the right side (white arrow indicates the aberrant artery), and the renal segments supplied by them (b-d).
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(1980) renal arteries were reported arising from abdom-
inal aorta 1.5 cm below the superior mesenteric artery.17

In the present study in 93% of the cases with no vascu-
lar anomaly renal arteries were arising from abdominal
aorta at the level of T12-L2 vertebrae.

Accessory arteries, if they are present, arise from the
abdominal aorta either above or below the renal artery
and fallow it to the renal hilum.15 An accessory renal
artery may also pass to the superior or inferior renal
pole. The ones to the inferior pole of the kidney cross
the ureter anteriorly and may cause hydronephrosis.
Accessory vessels rarely arise from the celiac or superior
mesenteric arteries or from the common iliac arteries.15

In the present study no accessory arteries were observed
arising from superior or inferior mesenteric arteries or
from common iliac arteries. Moar and Tobias reported
the incidence of multiple renal arteries as 25-50% and
also added that in most of the cases only one accessory
renal artery had been observed, but in a few of them
more than one, even five accessory arteries exist. In
another study on 133 cases.18 Sampaio and Passoss eval-
uated 266 angiographic images and reported arterial
variations in 30% of them.19 Novic et al. reported the
incidence of multiple renal arteries as 23% and 10% for
unilateral and bilateral cases respectively.20 In a study on
Turkish population in 18-30% of potential donors for
renal transplantation multiple renal arteries were
observed.21 In another study representing Turkish popu-
lation 90 fetuses were dissected after colored latex had
been injected into the vessels. No variation had been
observed in 75% of the cases, double hilar artery in
11.1%, an inferior polar artery in 10.5%, and a superior
polar artery in 3.3% of the specimens had been deter-
mined.22 The incidence of multiple renal arteries in the
present study was 42%, higher when compared with the
other studies in Turkish population. The probability of
having bilateral multiple renal arteries change between
5-10%.4,20-23 In the present study the frequency of bilat-
eral multiple renal arteries was 12%. Sampaio and Passos
reported no side difference related with the existence of
multiple renal arteries.10 Though no side difference was
observed for the double renal arteries also in the present
study, all the triple renal arteries were on the right side.

However as they were only four, a reliable statistical
evaluation was not possible.

On the other hand it is known that the frequency of
renal artery variations shows social, ethnic, and racial dif-
ferences. It is more common in Africans (37%) and
Caucasians (35%) when compared with other popula-
tions, and less common in Hindus (17%).4 An incidence
as 42% for Turkish population is an unexpected result. 

Variations in the renal vasculature is common in the
population, and post surgical complications and the risk
of kidney loss is higher in the cases with multiple renal
arteries when compared with the kidneys having one
renal artery. The results of the present study indicate the
incidence of multiple renal arteries as 42% in the central
Anatolia region, relatively higher as it has been reported
in the literature, and emphasis the necessity of angio-
graphic examination for evaluating renal vasculature
before the transplantation surgery.
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