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ABSTRACT 
 
Introduction: Anatomical variations of renal 
artery are important to prevent complications 
during renal transplant surgery or renal 
angiography. Of this additional renal artery is 
the most common.  
Materials and methods: The present study was 
conducted in 80 kidneys of 40 adult human 
cadavers in Department of Anatomy, Siddhartha 
Medical College, Vijayawada over a period of 4 
years (2017 to 2021) during educational 
dissections.  
Results: Accessory renal arteries are observed 
in the present study. Origins of these accessory 
renal arteries are noted along with their entry 
point into the kidneys. These results were 
compared with previous studies.  
Conclusion: Prior knowledge of these 
variations is important to prevent complications 
during surgical and angiographic interventions. 
 
Keywords: Renal arteries, Accessory renal 
artery, Aberrant renal artery, Upper pole, Lower 
pole, Hilum 
 
INTRODUCTION 

Blood supply to the kidneys is 
characterized by more frequent presence of 
variations in arteries and veins supplying 
them. In view of these variations of arteries 
supplying to the kidneys it is necessary to 
have prior knowledge of them as now a 
day’s more number of patients is 
undergoing renal transplants or angiography 
procedures. The knowledge of these 
variations is also useful for treatment of 
renal trauma and tumors. Normally each 
kidney is supplied by single renal artery and 

drained by single vein.  Frequently seen 
anatomical variation is additional renal 
artery. Additional renal artery can be 
accessory or aberrant renal artery. An 
accessory renal artery is accessory to the 
main renal artery, usually arising from the 
abdominal aorta and entering the kidney 
through hilum and aberrant renal artery is 
the one which enters the kidney through 
either pole whether it is derived from main 
renal artery, aorta or a branch of abdominal 
aorta. Branching of main renal artery into 
anterior and posterior divisions proximal to 
the hilum is called early division. 
 
MATERIALS AND METHOD 

The present study was conducted in 
40 embalmed adult human cadavers 
dissected during regular academic dissection 
classes in the Department of Anatomy, 
Siddhartha Medical College (Govt.), 
Vijayawada over a period of 4 years (2017 
to 2021). Abdomen is dissected as per 
Cunningham’s manual and kidneys were 
exposed.  Renal arteries and veins were 
identified and traced entirely from their 
origin. Anomalies like additional renal 
arteries and abnormal branching of these 
arteries were observed carefully and 
recorded.  
 
RESULT 

Among the 36 adult human cadavers 
(72 kidneys) which were dissected, 52 
(72.2%) kidneys show normal single renal 
artery. Remaining 20 (27.7%) kidneys show 
additional renal arteries, either accessory or 
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aberrant renal arteries. 16 kidneys show 
unilateral additional renal arteries, out of 
which 7 are right sided and 9 are left sided. 

Only 2 cadavers (4 kidneys) show bilateral 
additional renal arteries. 

Early or prehilar division of main 
renal artery noted in 9 kidneys (12.5%). 

 

 
Figure 1: Shows accessory renal artery arising from aorta on right side. 

RK : Right Kidney,  Rt MRA : Right Main Renal Artery, A Rt RA : Accessory, Right Renal Artery 
 

 
Figure 2: Shows bilateral prehilar division of main renal arteries. 

RK: Right Kidney, RMA: Right Main Renal Artery, LK: Left Kidney, LMA: Left Main Renal Artery 
 

Table 1: Table showing number of accessory renal arteries 
Total no. of 
specimens 

Total no. of specimens showing single renal 
arteries 

Total no. of specimens showing accessory renal 
arteries 

72 52 (72.2%) 20 (27.7%) 
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Figure 3: Shows aberrant renal artery arising from left main renal artery and entering superior pole of left kidney along with 
prehilar division of  left main renal artery. 

LK: Left Kidney, A Lt RA: Aberrant Left Renal Artery, Lt MRA: Left Main Renal Artery, 
 

Table 2: Table showing number of renal artery variations 
No of additional renal 
arteries 

Origin of additional     renal arteries Branching pattern 
From 
aorta 

From main renal 
artery 

Towards 
hilum 
(accessory) 

Towards upper 
pole 
(aberrant) 

Towards lower 
pole 
(aberrant)  

Right (9) 8 1 5 2 2 
Left (11) 10 1 8 1 2 
     

 
Figure 3: Shows accessory renal artery arising from right main renal artery and entering hilum of right kidney. 

RK : Right Kidney, Rt MRA: Right Main, Renal Artery, A Rt RA: Accessory Right Renal Artery 
               

Out of the total 20 specimens 
showing additional renal arteries noted in 
this study 18 (25%) are noted originating 
from aorta directly and 2 (2.8%) are noted 
arising from main renal artery. In this study 
3 (4.16%) aberrant renal arteries are noted 

entering the kidney at upper pole region, 13 
(18.1%) accessory renal arteries are noted 
entering at hilum and 4 (5.6%) aberrant 
renal arteries are noted entering at lower 
pole region. 
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Figure 5: Shows bilateral aberrant renal arteries arising from aorta and entering lower poles of both kidneys. 

RK: Right Kidney, LK :Left Kidney, Rt MRA: Right Main Renal Artery, A Rt RA: Aberrant Right Renal Artery, Lt MRA: Left Main Renal 
Artery, A Lt RA: Aberrant Left Renal Artery. 
 
DISCUSSION 

There are many studies published in 
the literature describing morphological and 
anatomical variations of the renal artery. 
Accessory renal arteries were first described 
by Eustachius in 1552 (1) on copper plates 
as published by Lancisi in 1714 (2). Each 
kidney is supplied by single renal artery in 
70% of individuals which arises from 
abdominal aorta laterally at the level of L1-
L2 intervertebral disc and accessory renal 
arteries are noted in 30% of individuals (3).   

Merklin and Michels (4) classified 
supernumerary arteries or additional renal 
arteries based on the origin as  
1. Supernumerary renal arteries originating 

from aorta 
2. Supernumerary renal arteries originating 

from main renal arteries 
3. Supernumerary renal arteries originating 

from other sources 
Felix (5) gave embryological 

explanation to these variations. During fetal 
period when embryo is 18 mm in length the 
developing mesonephros, metanephros, 
supra renal glands and gonads are supplied 
by nine pairs of lateral mesonephric arteries 
of dorsal aorta origin. According to Felix 
the 1st and 2nd arteries are grouped as 
cranial, 3rd to 5th as middle and the 6th to 9th 

as caudal group. The middle group arteries 
later develop into renal arteries. Accessory 
renal arteries result from the persistence of 
more than single artery from middle group.  

There are many studies published in 
the literature describing morphological and 
anatomical variations of the renal artery. 
Various studies illustrate accessory renal 
arteries are noted in addition to main renal 
artery with variable site of origin and 
variable entry site into renal parenchyma. 
According to Gumus et al accessory renal 
artery is predominant in males, but other 
studies published showed no sex preference. 
Accessory renal arteries are frequently 
noted on left side. Accessory renal artery is 
the most common anatomical variation 
followed by early bifurcation (6). Accessory 
renal artery is most commonly originated 
from abdominal aorta at level L1 & L2. (7) 

According to Ramesh Rao et al 
study renal artery variations occur in 30% of 
population (8). According to Lippert et al. 
study, accessory renal arteries are reported 
in 26% of individuals. (9). Accessory renal 
artery is noted in 12 kidneys (24%) out of 
25 cadavers according to study done by R 
Chitra (10). According to study done by 
Archana Srivastava et al (11) accessory 
renal arteries were observed in 25% of 
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kidney specimens and is same in both sexes. 
These are seen in 26% kidneys on right side 
and 24% on left side. In this study single 
renal artery was found in 71.5% and two 
accessory renal arteries in 3.5% of kidneys. 
Saldarriaga et al (12) in their study noted 
single accessory renal artery in 22.3% and 
two accessory renal arteries in 2.6% of 
kidneys. Talovic et al (13) reported 
accessory renal arteries arising from aorta in 
30.76% cases and from renal arteries in 
12.82% in their study. According to study 
done by Virendra Budhiraja et al (6) 
supernumerary renal arteries were present in 
62.2% cases (48.6% of aortic origin and 
13.5% of renal origin) on right side and 
56.8% cases (45.9% of aortic origin and 
10.8% of renal origin) on left side. 
Occurrence of triple renal arteries is rare 
and reported in 2% cadavers in study done 
by Ogengo et al. In the study done by Lama 
CP et al (14) main single renal artery arising 
from abdominal aorta is noted in 80% on 
both sides, additional renal arteries were 
noted in 20%, either from main renal artery 
(66.66%) or from abdominal aorta (33.33%)  
and early division of main renal arteries 
were noted in 16.66% on both sides. 
Ankolekar et al reported 6.67% occurrence 
of bilateral supernumerary arteries in their 
study. 
  According to Mustafa et al (15) 
accessory renal arteries enter the kidneys at 
upper pole in 15.3%, at lower pole in 58.9% 
and at hilum in 23% on right side where as 
on left side it enters at upper pole in 29.2%, 
at lower pole in 55.3% and at hilum in 
13.8%.  

Pre hilar division of renal artery is 
noted in 75% of kidneys according to 
Sarfraz et al study (16), in 81.6% according 
to Daescu E et al study (17) and in 47.5% 
according to Budhiraja V et al study (6). 

Presence of more than two accessory 
renal arteries is considered as 
contraindication in donor transplant surgery 
(18). Transplantation of kidney with 
accessory renal artery is difficult and 
complication rate is more compared to 
kidney with single renal artery. The course 

of upper polar and lower polar aberrant 
renal arteries originating from renal artery 
will have a more vertical course compared 
to those arising from aorta. This can cause 
polar infarction during intraoperative kidney 
mobilization due to injury of these 
accessory arteries (19). In addition, lower 
polar accessory renal arteries can cause 
ureteropelvic junction obstruction due to its 
abnormal course (20).  
 
CONCLUSION 
      Normally each kidney is supplied by 
single renal artery. Accessory renal artery is 
the most common anatomical variation of 
renal artery. Thorough prior knowledge of 
this anatomical variation is necessary to 
prevent damage to the kidney during 
transplantation, angiographic procedures 
and during renal surgeries. 
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