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ABSTRACT 

 

Arterial pattern of the kidney is variable and often one or two accessory renal arteries may exist. Presence 
of multiple renal arteries is more common on the left side than on the right side. We report here a 

unilateral case of double renal arteries supplying the right kidney. Both the arteries were originating as 

lateral branches from the abdominal aorta about 1-1.5cm apart. The numeric aberrations involved in the 
arterial pattern of the kidney make it unsuitable for kidney transplantation. Failure to identify these 

variations during aorto-iliac interventions could result in occlusion of renal artery, which in turn could 

lead to ischemic renal injury. Prior knowledge on existence of double renal arteries is important for 

urologists and radiologists during the planning and execution of surgical and interventional therapeutic 
procedures. 
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INTRODUCTION 

 Vasculature of each kidney is 

generally provided through the single renal 

artery and a renal vein. The renal arteries are 

lateral branches of abdominal aorta, given 

off at the vertebral level of L2. Renal veins 

of both the kidneys terminate into the 

inferior vena cava. The renal artery from its 

origin move towards the medial border of 

corresponding kidney as a major content of 

renal hilum between the renal vein anteriorly 

and renal pelvis posteriorly. The renal artery 

then divides into anterior and posterior 

branches which in turn divide into segmental 

branches within the substance of the kidney. 
[1]

 Very often the kidney receive additional 

arterial supply from more than one renal 

artery which are frequently termed as 

multiple or accessory renal arteries.     

 Presence of accessory renal arteries, 

their position at renal hilar and pre-hilar 

region has been studied and well 

documented by various authors.  

 Multiple renal arteries can exist in 

two categories. It can be present as aberrant 

or polar arteries and accessory or hilar 

arteries. In the case of polar arteries, the 

renal artery supplies the superior or inferior 

poles of the kidneys without entering the 

renal hilum, whereas, the hilar arteries enter 

the renal hilum to supply the kidney. 
[2]

  

 We report here in a unique pattern of 

congenital renal arterial variation in the right 

side of the kidney, which warrants surgical 
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and radiological importance. Detailed 

knowledge of renal vascular variations gains 

importance during surgical or interventional 

therapies involving renal transplantation, 

renovascular hypertension, renal vessel 

embolization and angioplasty and in 

vascular reconstruction procedures done for 

congenital or acquired lesions. 
[3]

 

 

CASE REPORT 

 During routine cadaveric dissection 

of a male cadaver aged about 55 years, we 

noticed the presence of double renal artery 

for the right kidney [Figure 1]. Both the 

arteries were originating from abdominal 

aorta as its lateral branches. The superior 

renal artery had the normal level of origin 

from the abdominal aorta. About 1-1.5cm 

below this level, the inferior renal artery 

took origin. Both the renal arteries further 

coursed towards the right side deep to 

inferior vena cava. The superior renal artery 

entered the renal hilum, lying between right 

renal vein anteriorly and renal pelvis 

posteriorly. The inferior renal artery, at the 

right border of inferior vena cava, inclined 

downwards and entered the substance of the 

kidney through its lower pole bypassing the 

hilum [Figure 2].  

 

 
Figure 1: Showing the presence of double renal arteries (DRA) 

supplying the right kidney (RK). RRV: right renal vein, IVC: 

Inferior vena cava, AA: Abdominal aorta. 

 
Figure-2: Closer view of presence of double renal artery supplying 

right kidney (RK). SRA- superior renal artery, IRA: inferior renal 

artery, RU: right ureter, IVC- inferior vena cava, AA: abdominal 

aorta. 

 

DISCUSSION 

 Variations in the renal vasculature 

are common and are regularly reported by 

anatomists, radiologists and surgeons. 

Frequency of double renal artery originating 

from abdominal aorta is not uncommon.  In 

the majority of cases of existence of double 

renal artery, one of the arteries will have a 

larger calibre than the other. The larger renal 

artery nourishes the large portion of renal 

territory; while the other normally persists as 

supplementary to it. 
[4]

 In such cases, artery 

with the larger calibre is considered as main 

renal artery while others are considered as 

accessory renal arteries. In the current case, 

since both the arteries had the same calibre, 

nomenclature as double renal artery is most 

justified rather than accessory renal artery. 

Nevertheless, presence of accessory renal 

arteries cannot be ignored, as its ligation or 

damage results in adverse effect to the 

corresponding kidney. 
[5]

  

 A case of persistence of bilateral 

double renal artery has been reported by 

Rusu and Bordei et al., 
[4,6]

 Incidence of 

double renal artery is twofold higher in 

hypertensive individuals than in the non 

tensive individuals. 
[7]

 Prevalence of double 

renal arteries in Indian population is 
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reported to be 13.5%, whereas it is much 

higher (31.3%) in African population. 
[8]

  

 A simple classification of multiple 

renal arteries based on their source of origin 

has been designed by Macalister in 1883. 
[9]

 

According to this classification, if the 

additional renal artery arises from 

abdominal aorta, it is of type 1, if it 

originates from arterial territory other than 

aorta, then it is regarded as type 2 category. 

If the accessory renal arteries arise from 

composite origin (involving both type 1 and 

2), then it is said to be of type 3.   

 Embryologically, the numerical 

aberrations of renal arteries are due to 

persistence of lateral splanchnic arteries 
[10]

 or due to the persistence of blood supply 

from lower level than normal. 
[11]

 The 

kidneys develop in pelvic cavity. In its 

further development, it usually ascends to 

lumbar region. During its primitive position 

in pelvis, it receives its arterial supply from 

the branches of internal iliac or common 

iliac arteries. As it ascends, its arterial 

supply also shifts upwards from iliac 

territory to abdominal aorta. 
[5]

  

 The morphological variation of renal 

arterial pattern is a challenge for the 

radiologists in interpretation task of renal 

angiograms and also for the urologists 

during laparoscopy procedures. 
[12]

 With the 

increased demand of transplantation, kidney 

with variant vascular architecture renders it 

to unsuitable for transplantation. Thus the 

detailed anatomical knowledge of renal 

vasculature and its numerical and 

morphological aberrations is obligatory for 

urologists and radiologists in order to 

prevent vascular complications before 

performing kidney transplantation and other 

invasive procedures. 
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