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PRESENCE OF RENAL ARTERY VARIATIONS AND ITS SURGICAL CORRELATION 
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Abstract- The paired renal arteries arise from the aorta just below the origin of the superior mesenteric artery and takes 20% of cardiac 
output. These are end arteries with no anastomoses. Variations in the number and arrangement of the renal vessels are extremely common. 
The so called aberrant or accessory arteries were in fact, normal segmental arteries. The arteries which had proximal origin at the hilum or 
in the pedicle were probably the result of a variation in the degeneration of the rete arteriosum while those from the aorta were persistent 
mesonephric arteries. The distal origin of the renal vessels could be explained by the persistence of earlier vessels which were supplying the 
kidneys when they were in sacral region. In the present study out of 184 kidneys 52 (28.2%) kidneys showed the presence of additional 
renal arteries. Out of 52 kidneys 34 kidneys had one additional artery, 18 kidneys had two additional arteries. The results are statistically 
significant. The presence of additional renal arteries was found unilaterally in 6 cadavers and bilaterally in 20 cadavers. In 23 kidneys addi-
tional artery towards the superior pole (Superior polar artery) was observed and in 29 kidneys inferior polar arteries were seen. With the 
increase in number of cases of kidney transplantation, living donar grafts have become major source for maintaining the donor pool, and the 
successful allograft with multiple arteries had become a necessity. Variations in the origin and course of the renal arteries occur frequently 
and are of special interest to the urologist with respect to the disease associated with it. Multi Detector Computer Tomography (MDCT), 
angiography and arteriography should be performed prior to every nephrectomy. It become’s mandatory for the surgeon to understand the 
abnormality or variations in the renal vasculature . 
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Introduction 
The paired renal arteries arise from the aorta just below the origin 
of the superior mesenteric artery and takes 20% of cardiac output. 
These are end arteries with no anastomoses. Variations in the 
number and arrangement of the renal vessels are extremely com-
mon. The so called aberrant or accessory arteries were in fact, 
normal segmental arteries. As the invasive interventions such as 
renal transplantation, interventional radiologic procedures and 
urologic operations increase, awareness of the possible variations 
of the renal arteries is necessary for adequate surgical manage-
ment in the aforementioned specialties. 

Embryology 
The proximal origin of the segmental arteries of the kidney could 
be explained by reference to the account of their development 
given by Felix [1]. The mesonephric arteries extended from the 6th 
cervical to the 3rd lumbar segments. The cranial ones disappear. 
The caudal arteries form the rete arteriosum urogenitale. The 
arteries which had proximal origin at the hilum or in the pedicle 
were probably the result of a variation in the degeneration of the 
rete arteriosum while those from the aorta were persistent meso-
nephric arteries. The kidney developed originally in the region of 
the first sacral vertebra and due to change in the curvature it trav-
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elled up about 4 or 5 segments. During its migration upwards the 
kidney had blood supply from the regional arteries. The earlier 
ones were dropped as it reached its final position. The distal origin 
of the renal vessels could be explained by the persistence of 
these earlier vessels.  
 
Materials and Methods 
The arterial supply to the kidneys of 92 cadavers of both sexes, 
aged 40-60 years, was studied over a period of 5 years. By care-
ful dissection the arteries entering the kidneys were traced to ob-
serve the pattern of branching.  
 
Results and Observations 
In the present study out of 184 kidneys 52 kidneys showed the 
presence of accessory renal arteries. Out of 52 kidneys 34 kid-
neys had one additional artery, 18 kidneys had two additional 
arteries (p = 0.01). (Fig. 1, Fig. 5). The results are statistically 
significant. The presences of additional renal arteries were found 
unilaterally in 6 cadavers (Fig. 3) and bilaterally in 20 cadavers 
(Fig. 7).  

 
 
 
 
 
 
 
 
 
 
 

Fig. 1- One accessory renal artery arising from the Abdominal 
Aorta from that one superior polar artery towards the superior pole 

of the right kidney 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2- Superior polar artery arising from the renal artery on the 

left side kidney 
 
Prehilar multiple branches were directed towards the apical, supe-
rior, middle, posterior and inferior segments of the kidney. In 23 
kidneys additional artery towards the superior pole (Superior polar 
artery) was observed (Fig.  2) and in 29 kidneys inferior polar 
arteries were seen (Fig.  7). In 11 cases along with superior and 
inferior polar arteries additional arteries were seen entering the 
hilum of the kidneys (Fig.  6). In one cadaver polycystic kidney 
was present along with additional renal artery (Fig.  3). In one 
cadaver additional renal artery was coming from the superior mes-
enteric artery to supply the left kidey (Fig.  4).  
 

 
 
 
 
 
 
 

 
 
 
 

Fig. 3- Posterior view of polycystic kineys showing a accessory 
renal artery on left side arising from the abdominal aorta entering 

the lower aspect of the hilum 
 
 
 
 
 
 
 
 
 

 
 
Fig. 4- Left kidney showing two superior polar arteries arteries 

arising from the renal artery and superior mesenteric artery 
 
 
 
 
 
 
 
 
 
 

 
Fig. 5- From the abdominal aorta two renal arteries were arising, 
one artery is dividing into two branches going superior aspect of 
the hilum and superior pole of the kidney, another branche going 

towards the inferior pole 
 
 

 
 
 
 
 
 
 
 

 
 

Fig. 6- From the abdominal aorta 3 renal arteries were arising in 
that one is going towards the hilum one was going towards the 
aspect of the hilum one is going towards the lower pole passing 

anterior to the starting point of the ureter 
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Fig. 7- In one cadaver showing additional renal arteries both on 
the sides 

Fig. 8- Pie diagram showing the one Additional artery and Two 
Additional arteries 

Fig. 9- Pie diagram showing presence of superior and inferior 
polar arteries 

 
Discussion 
The renal vascular segmentation was discovered by John Hunter 
in 1794, but a detailed account was given in 1950’s by corrosion 
cast studies. There are five defined arterial segments; apical, 
superior, middle, inferior and posterior. The anatomical knowledge 
of these segments is important while performing nephrectomies 
[2].                       
The incidence of accessory renal arteries had been variously re-
ported as 50% (Helstrom) [3] 25% (Edsman) [4] and 30% 
(HenryGray) [5]. In the present study the incidence of accessory 
renal arteries was 28.2 %.  

Saldarriaga B., et al [6] reported ninety seven (24.9%) out of 390 
kidneys having additional arteries. 87 had one additional artery 
(22.3%) 10 had two additional arteries (2.6%). The frequency of 
one additional artery was 43.5% on right side and 56.3% on left 
side. Tarzamni M.K., et al [7] observed 117 cases- in that 76 were 
males (65%) & 41 were femlaes (35%). An accessory artery was 
present in 58 kidneys (24.7%) & significantly more often occurred 
on the right side than on the left side( 38 of right kidneys, 20 of left 
kidneys). 
In our study 52(28.2%) kidneys out of 184 kidneys had additional 
arteries. 34 had one additional artery (18.5%), 18 kidneys had two 
additional arteries (9.7%). The frequency of one additional artery 
was 32.3% on the right side and 67.7% on the left side. The fre-
quency of two additional arteries was 50% on the right side and 
50% on the left side.  
In addition Satyapal, et al [8] presented these findings- Single 
additional artery were more common on the left side (27.6%) than 
the right side (18.6%). Second additional arteries occurred with 
similar incidence on either side (right 4.7%; left 4.4%). In our study 
also the presence of single additional artery was more common 
on left side than on the right side. Second additional arteries oc-
curred with similar incidence on either side. 
According to Weinstein, Counters and Derbes [9] the incidence of 
accessory arteries passing to the lower pole was approximately 
twice that passing to the upper pole and similar figures were rec-
orded by Albarran [10]. In our study the incidence of arteries pass-
ing to the lower pole was more than that of the superior polar ar-
teries.  
According Budhiraja V. [11] the Superior Polar arteries were found 
in 22.6%. In our study the presence of Superior polar artery was 
found in 25% cases & inferior polar artery in 31.5% cases and 
more on the left side. 
Anomalous vessels occurred unilaterally 3 times as often as bilat-
erally and were more frequent on the left side and in females. 
According to Banowsky [12] unilateral multiple renal arteries occur 
in approximately 23% of the population. Another 10% have bilat-
eral multiple arteries. In the present study the accessory renal 
arteries were present unilaterally in 6 cadavers forming 6.5% and 
bilaterally in 20 cadavers forming 21.7% and was more in males. 
Presence of variations of renal arteries may be associated with 
other underlying renal pathological conditions Das S. [13]. In our 
study in one cadaver polycystic kidneys were present and in the 
other unilateral bifid ureter was observed. 
 
Conclusion 
With the increase in the number of cases of kidney transplanta-
tion, living donar grafts have become major source for maintaining 
the donor pool, and the successful allograft with multiple arteries 
had become a necessity. Variations in the origin and course of the 
renal arteries occur frequently and are of special interest to the 
urologist with respect to the diseases associated with it. The rele-
vance of the aberrant arteries in systemic hypertension and uretral 
obstruction was established. With the advent of laparoscopic renal 
surgeries and donor nephrectomies, allograft with multiple renal 
arteries can be implanted with short and long term results compa-
rable to those with single renal arteries by using surgical tech-
niques that best fits a particular situation. Multi Detector Computer 
Tomography (MDCT), angiography and arteriography should be 
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performed prior to every nephrectomy. It becomes mandatory for 
the surgeon to understand the abnormality or variation in the renal 
vasculature. Otherwise renal transplant may be jeopardized by the 
presence of aberrant vessels. Therefore considering the increase 
in the incidence of the accessory and multiple renal arteries with 
the anatomical knowledge of such may be important for academic, 
surgical as well as radiological procedures.  
 
Abbreviations 

 AA- Abdominal Aorta 

 AR- Accessory Renal Artery 

 IVC- Inferior Venacava 

 R- Renal Artery 

 SM- Superior Mesenteric Artery 

 SP-Superior Polar Artery 
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