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ABSTRACT 

BACKGROUND 

A single renal artery supplies each kidney on either side after arising from the abdominal aorta. Presence of accessory renal vessels 

is the most common variation in the blood supply of kidney. 

Aim- The present study was done to study the variations in the pattern of arrangement of hilar structures, blood supply of kidneys 

and their embryological & clinical significance. 

 

MATERIALS AND METHODS 

The present study was done on 60 kidneys of 30 embalmed human cadavers in the Department of Anatomy, NRIIMS, 

Visakhapatnam. The anomalous origin of renal vessels and change in the pattern of arrangement of hilar structures were observed 

during routine dissection for undergraduate students. 

 

RESULTS 

In the present study, we observed accessory renal vessels in four kidneys which were unilateral in two, bilateral in one cadaver 

and one was associated with horseshoe kidney. 

 

CONCLUSION 

The knowledge of accessory renal vessels is important to the urologists and surgeons to do various procedures in the vicinity of 

kidneys and on the kidneys. 
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BACKGROUND 

Kidneys are vital organs. Each kidney is supplied by a renal 

artery, which is a branch of abdominal aorta. Right renal 

artery is longer than the left one.1 They carry about 20% of 

cardiac output to supply the kidneys.2 They branch laterally 

from the aorta just below the origin of the superior 

mesenteric artery. Anatomical variations in the renal 

vasculature are common and occur in 25% to 40% of kidneys. 

The most common variation in the accessory renal arteries 

occur in 20 to 25% of people. A lower pole artery is the 

commonest and bilateral in 15%.3 This occurs more often on 

the left. These additional arteries can enter through the hilum 

or directly into the parenchyma. Lower pole arteries can 

cross anterior to the pelvis of ureter causing ureteropelvic 

junction obstruction.4 The presence of accessory renal 

arteries have clinical significance. These are considered 

during some surgical procedures like partial nephrectomy, 

endoscopic pyeloplasty and live renal transplantation. They  
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are common in horseshoe and crossed fused kidneys.5 The 

accessory renal arteries are end arteries. If they are damaged 

or ligated during surgical procedures in the abdomen, the 

part of kidney supplied by it is likely to become ischaemic.6 

The large renal veins lie anterior to renal arteries and 

open into the inferior vena cava at right angles. The left one is 

longer than the right one. The accessory renal veins occur in 

up to 1 in 8 live births and are often retroaortic on left side. 

 

MATERIALS AND METHODS 

The present study was done on 60 kidneys of 30 embalmed 

adult human cadavers during routine dissection for MBBS 

undergraduate students in the Department of Anatomy, 

NRIIMS, Sangivalasa, Visakhapatnam. Abdomen was 

dissected according to the methods described by Romanees 

GJ,7 and kidneys along with renal vessels were exposed, 

cleaned and observed for the main renal vessels, accessory 

renal vessels and the pattern of arrangement of renal pedicles 

at the hilum. 

 

RESULTS 

The present study was conducted on 60 kidneys of 30 

embalmed human cadavers and the following observations 

were made. A single renal artery supplying each kidney was 

observed in 27 cadavers and accessory renal arteries were 

observed in 3 cadavers. One cadaver had bilateral multiple 

accessory renal arteries and accessory renal vein on right 

side (Figure 3), one had accessory renal artery on left side 

(figure 1), one had horseshoe kidney with accessory renal 

vessels on left side only (Figure 2) and altered arrangement 
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of hilar structures in one cadaver (Figure 4). These are 

arranged from anterior to posterior - renal artery, renal vein 

and pelvis of ureter. 

 

Name of 
 the  

Structure 
Cadavers 

Bi- 
lateral 

Uni-
lateral 

Unilateral 
 with 

Horseshoe 
Kidney 

Accessory 
renal artery 

3 1 1 (left) 1 (left) 

Accessory 
renal vein 

2  1 (right) 1 (left) 

Altered hilar 
structures 

1  1 (right)  

Table 1. Showing Number of Accessory Renal Vessels 
 

 
 

Figure 1. Showing Accessory 

 Renal Artery on Left Side 
 

(SMA – superior mesenteric artery, MRA – main renal 

artery, IVC – inferior vena cava, ARA – accessory renal artery) 

 

 
 

Figure 2. Showing Accessory Renal Vessels  

Associated with Horseshoe Kidney 

 

(RA – renal artery, RV – renal vein, ARA – accessory renal 

artery) 

 

 
 

Figure 3. Showing Multiple Accessory  

Renal Vessels Bilaterally 

  

(RA – renal artery, RV – renal vein, ARA – accessory renal 

artery, ARV – accessory renal vein) 

 

 
 

Figure 4. Showing Altered Hilar Structures on Right Side 

 

(MRA – main renal artery, MRV – main renal vein, SMA – 

superior mesenteric artery, IVC – inferior vena cava, PU – 

pelvis of ureter) 

 

DISCUSSION 

The accessory renal artery is the precocious origin of a 

segmental artery which sometimes arises from the aorta and 

supplies upper or lower pole of the kidney. It represents the 

persistent mesonephric artery.8 The artery to the lower pole 

usually passes anterior to the pelvis of ureter and may cause 

obstruction to the flow of urine producing hydronephrosis. 

Benzamin J. Lee et al9 reported a case of renovascular 

hypertension with unilateral hydronephrosis and 

ureteropelvic junction obstruction due to an accessory renal 

artery crossing the ureter. 

In the present study, unilateral accessory renal artery was 

present in one cadaver. It was directly arising from aorta just 

below the origin of superior mesenteric artery and above the 

left main renal artery on left side and enters the kidney 

through the hilum. In one case accessory renal artery on the 

left side was associated with horseshoe kidney. According to 

Julian Kabala and Carl Roobottom,5 accessory renal arteries 

were usually associated with horseshoe kidney and crossed 

fused kidney. Gyata Mehta and Vasanti Arole10 stated that 
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accessory renal arteries were most commonly found 

(63.63%) on left side than on the right. 

In the present study, one cadaver had bilateral multiple 

accessory renal arteries. Two accessory renal arteries were 

present on each side. Both were arising from the abdominal 

aorta, one was above and one was arising below the main 

renal arteries. Upper arteries followed the main arteries to 

the hilum and lower arteries directly reached the lower pole. 

According to Kadir S,11 multiple renal arteries were unilateral 

in approximately 30% of patients and bilateral in 

approximately 10%. Accessory renal vessels to the polar 

regions are usually smaller than the accessory hilar renal 

arteries which were equal in size to a main renal artery. 

In the present study, we observed unilateral alteration of 

hilar structures in one cadaver. The structures from anterior 

to posterior were renal artery, renal vein and pelvis of ureter. 

Raju RS et al12 also observed altered arrangement of hilar 

structures bilaterally. In the present study, we found 

accessory renal veins in two cadavers, one on right side and 

one on left. According to Julian Kabala and Carl Roobottom5 

accessory renal veins occur in 1 in 8 live births and were 

more common on right side. Left accessory renal veins are 

usually retroaortic in position. 

According to Decker & Plessis,13 the renal artery origin 

was an important landmark in abdominal aortic aneurysm 

surgeries. Over 95% of such aneurysms arose below the level 

of origin of the renal arteries. In resecting abdominal aortic 

aneurysm, vascular clamp was placed on the aorta distal to 

the renal arteries. 

 

CONCLUSION 

The kidneys are the vital organs. Presence of accessory renal 

arteries was the most common anomaly. These were the end 

arteries. The knowledge of accessory renal vessels, their 

arrangement at the hilum and associated kidney anomalies 

like horse shoe kidney were useful for the urologists, general 

surgeons and vascular surgeons to do surgical procedures on 

and around the kidneys and renal vessels. 
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