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Abstract---Background: The coupled renal arteries typically supply the 
kidneys, which are retroperitoneal organs. However, there are frequent 

changes in the way that the renal arteries and their perihilar branches 

are presented. Aim: The aim of the current research is to evaluate the 

occurrence of various renal arteries and give a medical association 

between them. Materials and Methods: The research material 
consisted of 30 formalin-fixed cadavers.  While performing a regular 

abdominal dissection, the kidneys and their arteries were examined, 

and the morphological differences in the renal arteries were observed. 

Result: In 54.8% of the patients, numerous renal arteries were seen to 

arise from the abdominal aorta, including double hilar arteries 

(22.7%), triple hilar arteries (11.9%), superior polar and inferior polar 
arteries (13.2%), and numerous hilar and polar arteries (7.2%). 

Conclusion: For angiographic tests, kidney transplantation, and 

urological or radiological operations, understanding the renal 

vasculature, including its regular as well as variational structure, is 

essential. This information also makes embolization and angioplasties 
possible. 
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Introduction 

 

Renal artery and vein polymorphisms are common in kidneys. In the current 

generation of kidney transplantations and other cutting-edge renal procedures, a 
thorough understanding of the changes in the structural arrangement of the 

kidney vasculature is crucial. The hilum of the kidney is where the renal 

artery, branching of the abdominal aorta that is often bilateral or paired, empties 

into the inferior vena cava (1). There is just one renal artery per kidney, and it 

emerges as a horizontal branch of the abdominal aorta between levels L1 and L2 

(2,3). However, less than 25% of instances fit the traditional definition of the renal 
vasculature, which is made up of just one artery and one vein (4,5). The renal 

artery's varying quantity and atypical branches that emerge from it are the most 

frequently observed morphological abnormalities (6-8). The majority of these 

mutations were not identified until they were seen during a surgical operation or 

discovered by a forensic pathologist during an autopsy (9). Other names for 
variations in renal arteries include aberrant, supernumerary, additional, and 

accessory. The morphology and terminology of such vessels must be 

standardized as a result. 

 

According to Sampaio and Passos (1992), the arteries should be referred to as 

numerous since they are divisional channels for the kidneys and do not have 
anastomoses among them. They must also be given the names ashilar, superior 

polar, and inferior polar based on the territory that they supply (10). Additional or 

auxiliary renal vessels may access the kidney in a variety of ways such as through 

the surface of the kidney, the hilum, or the upper or lower pole as polar arteries 

(11). For the purposes of our research, we used the terminology proposed by 
Sampaio and Passos (10), and we assumed that surgical treatment throughout 

renal transplantation, the repair of abdominal aortic aneurysms, urological 

procedures, and angiographic interventions all require knowledge of such 

potential variations of renal arteries (12-14).  

 

Materials and Methods 
 

The study material consisted of 30 cadavers that had been formalin-fixed. The 

kidneys and their arteries were examined during regular abdominal dissection, 

and the various morphologies of the renal arteries were recorded. Several 

abdominal viscera were retrieved and kept as specimens throughout the 
dissection process for educational purposes. We examined the pre-hilar branches 

of the major artery that flow to the kidneys and arteries emerging from the 

abdominal aorta. The bigger aortic branches were known as renal arteries, and 

the branches that emerged from renal arteries before they reached the hilum were 

known as pre-hilar branches. A dividing line is seen between two media 

most points in the frontal plane of each kidney defined the hilum boundaries. 
 

Results 

 

We found a number of single renal arteries, branching from the abdominal aorta, 

in 18/42 (42.9%) on the right side and 21/43 (47.7%) on the left side. In 24/42 
(57.1%) cases on the right side and 23/44 (52.5%) cases just on the left side, 

various renal arteries believed to have originated from the abdominal aorta were 
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observable. These arteries include both hilar arteries (DHA), four hilar arteries 

(THA), two hilar and two Superior polar arteries (SPA), and two hilar and two 

Inferior polar arteries (IPA). Table 1 shows the percentage distribution of these 
arteries. 

 

Table 1 

Renal arteries for the right and left kidneys, in terms of percentages 

 

Arterial 

characteristics 

Left Kidney Right Kidney Total (%) 

One Renal artery 21/43 (47.7%) 19/43 (43.0) 39/85 (45.3%) 

Four Hilar artery 5/43 (9.6%) 7/43 (14.3%) 11/85 (11.9%) 

Various Renal 

arteries 

23/43 (57.2%) 23/43 (52.5%) 47/85 (54.8%) 

Hilar and 2 SPA 8/43 (16.7%) 5/43 (9.6) 12/84 (13.2%) 

Hilar and 2 IPA 4/43 (9.6%) 3/43 (4.8%) 7/85 (7.2%) 

DHA 10/43 (21.5%) 11/43 (23.9%) 20.85 (22.7%) 

 

In 15/43 (33.4%) case scenarios on the right side and 13/43 (28.6%) instances on 

the left side, the renal artery exhibited premature branching before it entered the 

kidney's hilum. These initial branches of the main renal artery either had an 

additional hilar appearance by reaching via one of the kidney's poles or entered 
the kidney through the hilum. Table 2 shows the renal artery's extra-hilar 

dispersion. 

 

Table 2 

Distribution in percentage of right and left kidney extra-hilar branch of the renal 
artery 

 

Arterial characteristics Left Kidney Right Kidney Total (%) 

Extra-hilar inferior polar 2/43(2.5%0 6/43 (12.0%) 7/85 (7.2%) 

Extra-hilar superior polar 9/43 (20%) 10/43 (21.5%) 18/85 (20.3%) 

 

Discussion 

 

Approximately 30% of renal artery alterations are referred to as extra, auxiliary, 
or aberrant renal arteries (1). The study and therapy of renal injuries, vascular 

reconstruction procedures, renal hypertension, renal artery embolization, and 

angioplasty are all aided by knowledge of these variances (11). Accessory renal 

arteries are additional arteries that run parallel to the renal arteries through the 

hilum, while aberrant renal arteries are those that enter through the upper or 

lower pole (polar arteries). These differences have an embryological foundation. 
The renal, suprarenal, and gonadal organs are supplied by the dorsal aorta and 

the lateral mesonephric arteries. Felix claimed that the group probably (6th–9th) 

section of the lateral mesonephric arteries is where the renal arteries originate. 

Supplemental renal arteries develop when many middle-group arteries are 

resistant (15). 
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Saldarriage et al. reported a bilateral accessory artery in 7.7% of patients. He also 

observed inferior polar arteries in 1.8% of patients and auxiliary arteries in 12% 

of cases (11). The many pre-hilar branching configurations that were seen 

included fork, double, triple, and staircase arrangements. These branches show 
the segmental distribution of the kidney, which increases the risk of bleeding or 

hemorrhaging after stroke and transplantation. These branching show the 

divisional organization of the kidney, which increases the risk of bleeding or 

hemorrhaging after stroke and transplantation (16). 

 

In a research by Bordei P et al., out of 54 cases, twenty-four cases reached the 
kidney through the hilum, sixteen cases via the inferior polar arteries, and five 

cases via the superior polar arteries (17). The abdominal aorta is the source of 

additional and aberrant arteries, which also has the same origin in our study. 

Clinicians should be aware of these twin renal arteries since they are crucial in 

the development of clinical disorders including hydronephrosis and renal 
transplants. Following regular surgical procedures, changes in renal veins are 

unintentionally discovered in the microvascular system. Comparing to renal 

veins, which represent for 18% of cases, alterations of arteries are observed rather 

frequently (18). Anupama et al. found several genetic abnormalities of renal veins, 

some of which were leaking into the inferior vena cava. Out of thirty, ten 

occurrences of a right-sided enumerate renal vein and one case of a bilateral 
supernumerary renal vein were observed (19). According to research, renal vein 

variations are typically caused by developmental abnormalities of the inferior vena 

cava, and these abnormalities are more frequent on the right side (28%) than the 

left (1%) of the body (20,21).  

 
Conclusion 

 

Our research suggests that the vascularization of the kidney exhibits a wide range 

of anatomical differences. The emergence of numerous renal arteries occurs most 

frequently. For surgical care during kidney transplantation, abdominal aorta 

aneurysm repair, urological techniques, and angiographic treatments, we think 
that knowledge of variances is essential. Understanding these variances is crucial 

for setting recommendations prior to surgery and lowering the risk of artery 

trauma from vascular ligation and anastomosis. Arteriography should be carried 

out to prevent any vascular complications. 
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