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Abstract: This study is aimed to determine the variations in perihilar branching pattern and extra renal arteries in 25 

cadavers at SRM medical college hospital and research center, Chennai, India. Among the 50 kidneys studied, perihilar 

branching pattern (32%), accessory renal artery (26%), polar renal artery (16%), accessory renal artery & perihilar 

branching pattern (12%), accessory renal artery & polar artery (10%) and polar renal artery & perihilar branching pattern 

(4%) were observed in 16, 13, 8, 6, 5 and 2 cases, respectively. The knowledge of these probable variations of renal 

arteries will be useful for surgical management during renal transplantation, angiographic interventions, urological 

procedures and repair of abdominal aorta aneurysm. 

Keywords: Kidney, renal arteries, variations, branching pattern. 

 

INTRODUCTION 

The bean-shaped kidneys are retroperitoneal in 

the posterior abdominal region [1]. Kidneys maintain 

the homeostasis of various substances, electrolyte and 

water in the body by excretion of metabolic end 

products and excess water [2-4]. Kidneys exhibits 

endocrine functions, producing and releasing 

erythropoietin (involved in red blood cell formation), 

renin (influences blood pressure) and 

1,25dihydroxycholecalciferol (the metabolically active 

form of vitamin D) [5]. 

 

Kidneys are supplied by renal arteries [6]. 

Renal artery variations are more common. Variations 

regarding their origin and number have been reported 

by many researchers [7-9]. Renal artery variations are 

divided into two groups, early division and extra renal 

arteries. Branching of the main renal arteries into 

segmental branches more proximally than the renal 

hilus level is called early division. Extra renal arteries 

are of two groups: hilar (accessory) arteries and polar 

(aberrant) arteries. Hilar arteries and polar arteries enter 

kidneys from the hilum with the main renal artery and 

from the capsule outside the hilus, respectively. An 

accessory renal artery arising from the aorta supplies 

upper and lower pole of the kidney without passing 

through the hilum. An accessory artery is the precocious 

origin of a segmental artery. 

 

As the invasive interventions such as renal 

transplantation, interventional radiological procedure 

and urologic operations increases, awareness of the 

possible variations of the renal arteries is necessary for 

the adequate surgical management in the 

abovementioned specialties. The present study is aimed 

to analyse the variations in perihilar branching pattern 

and extra renal arteriesin 25 cadavers of both sexes. 

 

MATERIALS AND METHODS 

In the present study, the following tools: Scalpel, 

toothed forceps, blunt forceps, scissors, retractor, hook, 

pointed forceps and blunt needle were used for the 

dissection of the cadavers. 

 

The present study was under taken in the 

department of anatomy, SRM medical college hospital 

and research center, Kattankulathur, Chennai, 

Tamilnadu, India. The study was conducted in 25 

cadavers of both sexes. About 50 kidneys were studied 

after various organs including stomach, liver, spleen, 

duodenum with pancreas were removed and preserved 

as specimens for teaching purposes. Ureters were also 

reflected along with the urinary bladder for proper 

visualization of branching pattern of renal arteries and 

extra renal arteries. 

 

RESULTS 

The percentages of variation in renal arteries and 

number of cases are summarized in Table 1. 
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Table-1: Percentage of variation of renal arteries 

Variation in renal arteries No. of 

cases 

Percentage 

(%) 

Perihilar branching pattern (PBP) 

Fork pattern 2 4 

Doublet 4 8 

Triplet  3 6 

Ladder 7 14 

Accessory renal artery 

Double renal artery (DRA) 10 20 

Triple renal artery (TRA) 3 6 

Polar renal artery 

Superior polar artery (SPA) 6 12 

Inferior polar artery (IPA) 2 4 

Accessory renal artery& perihilar branching pattern 

Double renal artery &Perihilar branching pattern  

(DRA & PBP) 

6 12 

Accessory renal artery & polar artery 

Double renal artery & Superior polar artery   

(DRA &SPA) 

3 6 

Double renal artery & Inferior polar artery   

(DRA& IPA) 

2 4 

Polar renal artery& perihilar branching pattern 

Superior polar artery &Perihilar branching pattern   

(SPA & PBP) 

2 4 

 

DISCUSSION 

Soni and Wadhwa [10] reported the presence of 

double renal arteries on the left side and triple renal 

arteries on the right side. They reported incidence of 

triple renal arteries to be 1-2%.In the present study, 

double renal arteries were seen on both sides with same 

frequency. In 2 cases triple renal arteries on the right 

side and 1 case on left side were observed. Incidence of 

triple renal arteries is about 6% (Figures 1,2,5,7 and 9). 

 

Shoja et al. [11] studied the perihilar branching 

pattern of renal artery. They observed fork pattern in 

92.6% kidneys, duplicate in 80.2%, triplicate in 12.4% 

and ladder pattern in 7.4% kidneys.In the present study, 

perihilar multiple branching of renal arteries in 16 

(32%) cases, fork pattern in 2%, duplicate in 4%, 

triplicate in 3%and ladder pattern in 7%. (Figures 1, 3 

and 5). 

 

Saldarriaga et al. [12] reported ninety seven 

(24.9%) out of 390 kidneys having additional arteries; 

87 (22.3%) had one additional artery and 10 (2.6%) had 

two additional arteries. The frequency of one additional 

artery was 43.5% on right side and 56.3% on left side. 

There was discrepancy regarding the side and additional 

arteries were presented. In this study, out of 50 kidneys 

13 (26%) had additional arteries, 10 (20%) had one 

additional arteries and 3 (6%) had two additional 

arteries. The frequency of additional artery was equal 

on both sides and of higher frequency on the right side 

(Figures 1,2,5,7 and 9). 

 

Rusu et al. [13] reported bilateral double renal 

arteries on the right side as superior hilar and inferior 

hilar renal arteries and on the left side as superior hilar 

and inferior polar renal arteries.In the present study, 

presence of bilateral double renal arteries were seen on 

the right side as superior hilar and inferior hilar arteries 

and on the left side as superior polar and inferior hilar 

arteries (Figure 9 and 10). 

 

Bordei et al. [14] studied renal vascularization 

and reported 54 cases of double renal arteries supplying 

one kidney and originating from aorta. Of the 54 cases, 

six cases were bilateral. In about 28 cases, 

supplementary renal artery entered the kidney through 

the hilum, in 16 cases it was inferior polar, in five cases 

it was superior polar artery. As per the observation in 

this study, about 10 cases of double renal arteries and 3 

cases of triple renal arteries supplying one kidney and 

originating from abdominal aorta was observed. Of the 

10 cases, 3 cases are bilateral. In 6 cases, supplementary 

renal artery entered the kidney through the hilum, in 2 

cases it was superior polar artery and in 2 cases it was 

inferior polar artery (Figures 1, 2, 5, 7 and 9). 

 

Incidence of multiple arteries has been reported 

to be 20.2% and 19% on right and left sides, 

respectively by Janschek et al. [15]. In the present study 

64% of multiple renal arteries have been observed 

(Figure on 1, 2, 7 and 9).  

 

Bayramoglu et al. [16] reported a variant which 

consisted of bilateral additional renal arteries 

originating from the abdominal aorta and an additional 
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right renal vein accompanying the additional right renal 

artery. These anomalies were associated with unrotated 

kidneys with extra renal calyces and pelvis. In the 

present study, 2 cases of bilateral triple renal arteries 

originating from the abdominal aorta and additional 

renal veins accompanying the triple renal arteries on 

both sides (Figure 8). 

 

Bulic et al. [17] reported that the right kidney 

received two renal arteries from the aorta which were 

similar in diameter, both entering through the hilum. 

The left kidney had three arteries originating from the 

aorta, one at its usual hilar position and two entering the 

renal cortex at its upper and lower poles. The upper pole 

of the left kidney also gave rise to an additional 

tributary of the renal vein. It is important to be aware 

that accessory renal arteries are terminal arteries; 

therefore, if an accessory artery is damaged, the part of 

the kidney which is supplied by it is likely to become 

ischaemic. In the present study, the right kidney 

received two renal arteries from the abdominal aorta 

which is of same diameter. Both of them entered 

through the hilum. The left kidney had triple renal 

arteries. Of this two renal arteries entered the renal 

cortex at the hilum and the third renal artery entered 

through the inferior pole of the kidney (Figure 7 and 9). 

 

Beyer and Daily [18] have reported a case of two 

renal arteries on the right side and one supplying the 

upper pole (superior polar) being more vertical in 

trajectory than the usual main renal artery (as reported 

in the present study on left side), causing upper pole 

infarction. In the present study, 3 cases of two renal 

arteries supplying superior pole of the kidneys. The 

polar arteries supplying superior pole had the usual 

renal artery branching pattern (Figure no 1, 2, 3, 4, 9 

and 10). 

 

Kadir [19] stated that the rate of early division in 

the general population is 15%, that aberrant renal 

arteries are observed twice as often as accessory renal 

arteries, the frequency rate of extra renal arteries is the 

same on the right and left sides, and that in 12% of the 

general population extra renal arteries are bilateral. In 

the current study, 26% of aberrant renal arteries were 

observed, the frequency rate of extra renal arteries is 

more in right side and 20% of extra renal arteries is 

bilateral (Figures 1,2,3,5,6 and 9). 

 

Loukas et al. [20] have reported the presence of 

3 renal arteries on the right side and 2 on the left. On 

the right side, one accessory renal artery originated as a 

common trunk with the inferior mesenteric artery. 

Whereas, on left side testicular artery branched from the 

left renal artery. In the present study, two renal arteries 

on the right side and one on the left side. On the right 

side, the testicular artery branched from the lower renal 

artery. On the left side, one accessory renal artery 

originated from the lateral aspect of abdominal aorta at 

the level of origin of inferior mesentric artery (Figure 

9). 

 

Turgut et al. [21] have observed 2 polar arteries 

on the left kidney besides the normal renal artery. The 

upper polar artery arising just at the beginning of left 

renal artery and the lower one arising directly from the 

lateral wall of abdominal aorta. In the present study one 

renal artery on the right side and three renal arteries on 

the left side. The superior polar artery arising just at the 

beginning of right renal artery. On the left side the 

above two renal arteries enters the hilum and third renal 

artery arising directly from the lateral wall of abdominal 

aorta supplying inferior pole of the left kidney (Figure 9 

and 11). 

 

Singh et al. [22] have reported the presence of 

bilateral accessory renal arteries which are giving origin 

to both the right and left gonadal arteries. In the present 

study, a case of bilateral accessory renal arteries, the 

gonadal artery was seen originated from the right renal 

artery (Figure 6).  

 

 
Fig-1: Double renal artery and perihilar branching 

pattern – ladder pattern 

 

 
Fig-2: Double renal artery 
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Fig-3: Perihilar branching pattern triplet 

 

 
Fig-4: Perihilar branching pattern - net pattern 

 

 
Fig-5: Perihilar branching pattern - fork pattern 

 

 
Fig-6: Double renal artery and testicular artery 

 

 
Fig-7: Triple renal artery 

 

 
Fig-8: Triple renal artery with veins 

 

 
Fig-9: Double renal artery 

 

http://scholarsmepub.com/sjm/


 

 

Rajan Mahalakshmi et al.; Saudi J. Med.; Vol-1, Iss-3(Oct-Dec, 2016):76-81              

Available Online: http://scholarsmepub.com/sjm/                                                                                             80 
 

 
Fig-10: Double renal artery 

 

 
Fig-11: Inferior polar artery 

 

CONCLUSION 

In this study, variations in perihilar branching 

pattern and extra renal arteries were analysed. 

Variations in the origin and course of renal arterial 

blood supply occur frequently. Variations of renal 

artery are significant for urologist, renal transplantation, 

laparoscopic surgeons, radiologists and oncologist. 
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