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Abstract: With the increasing numbers of vascular reconstructions and various surgical and radiologic 

techniques the knowledge of the variations of renal artery has grown its importance. The present study was 

carried out on 129 renal arteries. The origin of renal artery with reference to lumbar vertebrae was studied. 

The most frequent position of origin of renal artery was found at the level of L1 which was 55.81%, L1&L2= 

32.56%, L2=11.63%.  
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I. Introduction. 
Significance in the variations of the origin of the renal artery has gained importance with the advent of 

renal transplant. The variations in origin of renal arteries at different levels of vertebrae results in technical 

limitations in kidney transplantation as the origin of renal artery is important in selecting the appropriate kidney 

(left or right) for laparoscopic procurement.  

According to anatomical descriptions, each kidney is supplied by a renal artery which is a branch of 

abdominal aorta.
1
 Abdominal aorta lies on the left side of the vertebral column, therefore the right renal artery is 

longer than the left renal artery.
2 

The renal arteries which are supplying the blood to the kidneys take about 20% 

of the cardiac output.
3 

Every minute about 1200ml of blood passes through the kidneys.
4,5

 The blood reaching 

the kidneys through the renal arteries is needed not only to supply the renal parenchyma but also to take part in 

the renal filtration. 

Renal arteries originates at right angle from the abdominal aorta just below the superior mesenteric 

artery at the level of intervertebral disc between L1 and L2 vertebra
6
 but very rarely the main renal artery 

originates from superior mesenteric artery,
7
 coeliac trunk,

8
 common iliac artery , external iliac artery , gonadial 

artery.
9
 Extra renal artery if present usually originates from abdominal aorta. This cadaveric study was focused 

on the existence and the frequency of variations of origin of renal arteries which are becoming more important 

due to increase in interventional radiological and urological procedures.   

 

II. Materials and methods. 
The study was performed in the Department of Anatomy of Medical Colleges of Navi Mumbai. Fifty 

human cadavers (preserved in 10% formaldehyde) irrespective of sex were dissected. A total of 129 renal 

arteries(main and accessory) were surveyed according to the source of origin and position in relation to the 

vertebrae (Vertebral body or intervertebral disc).The aortic branch of larger caliber was considered as the  main 

renal artery and the aortic branch of smaller caliber was  considered as the  accessory renal artery. The method 

of dissection was done according to the “Cunningham’s Manual of Practical Anatomy”.
10 

The origins of renal 

arteries was tabulated and statistically analyzed. 

 

III. Result. 
Table: 1. Origin of renal arteries at vertebral levels on left side. 

C.N. 

 
Vertebral  Level On left side On left In % 

1. 
 

L1 25 36.76% 

2. 

 

L1 & L2 30 44.12% 

3. 

 

L2 13 19.12% 
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Table: 2. Origin of renal arteries at vertebral levels on right side. 
C.N. 

 
Vertebral  Level On Right  Side On Right In % 

1. 

 

L1 47 77.5% 

2. 

 

L1 & L2 12 19.67% 

3. 

 

L2 2 3.28% 

          

 
        Fig.1: Bar Chart Showing Origin of Renal Arteries at Vertebral levels. 

 

IV. Discussion. 
Variations in renal arteries are not uncommon. Prakash et al. in 2011 studied the abdominal aorta and 

its branches. They found the origin of renal artery at L1on left side was 82% and on right side was 80%.11. In 

our study the left and right renal arteries originating at the level of L1 was 36.76 % and 77.5 % respectively. 

Neil Pennington et al. in 2005 reported the origin of renal arteries at the lower third of the body of vertebrae L1. 

But they didn’t mention the percentage.12 Rao et al. in 2011 presented a case report in which  the aberrant right 

renal artery originated at the level of lower border of L1 vertebrae along with the origin of normal right renal 

artery.13 Palmieri et al in 2011 reported the origin of renal arteries from the aorta with greater frequency  at 

intervertebral disc between L1 and L2 ,  on the right side 38.85 % and on the left.14 35.7 % In the present study 

the renal arteries originated at intervertebral disc between L1 and L2, on right and left side it was 19.67 % and 

44.12 % respectively. Renal artery origin at L2 has been reported singly but the studies have not included a 

percentile value. Srijit Das in 2008 mentioned the left renal artery originating at the level of second lumbar 

vertebrae.
15

 In the present study the renal artery originating at the level of vertebrae L2 was 11.63%. 

       Gray’s Anatomy 40
th

ed mentions that the origin of the renal artery is below the origin of the superior 

mesenteric artery which matches with the present study.
16

 We found all the renal arteries originating below the 

superior mesenteric artery. Saldarriaga et al. in 2008 reported the right renal artery was proximal to the left renal 

artery in 49.2 % and the left renal artery was proximal to the right renal artery in 16.4 %.
17

 In our study the right 

renal artery often originated proximal to the left renal artery (At L1 level 77.5% on right & 36.76% on left). In 

literature there are cases of rare variations of origin of the main renal artery from the superior mesenteric artery
7 

celiac axis
8
, most cranial part of abdominal aorta 

41
. No such origin was found in the present study. 

 

V. Conclusion. 
With the advent of laparoscopic renal surgeries and donor nephrectomies, it becomes mandatory for the 

surgeon to understand the level of origin of renal artery from the abdominal aorta. Renal transplant may be 

jeopardized by the presence of abnormal origin of renal artery. Therefore, considering the variation of origin of 

renal artery, angiographic study of renal artery must be done in order to perform successful renal transplant. 
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Abbreviations 

L1: First Lumbar vertebra. 

L1 & L2: Intervertebral disc. 

L2: Second Lumbar Vertebra 
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