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ABSTRACT 

  

Background: The complicated vascular pattern of the kidney show considerable regional specialization 

and are closely moulded to the geometric organization and functional roles of the renal corpuscles, 

tubules and collecting ducts. 

Materials and Methods:  A total of 50 pairs (n=100) of adult human kidneys were collected from the 

post-mortem bodies to study their angioarchitecture by using corrosion casting method. 

Results: We observed bilateral single renal arteries in 95 specimens out of 100 showing the incidence of 

95% which is mere agreement with the literature. The incidence of renal superior aberrant artery in the 

present study was 6%, the incidence of renal inferior aberrant artery was 9%, renal posterior aberrant 

artery was 4% and renal middle aberrant artery was 1%.The incidence of 20% aberrant renal vasculature 

was observed in our study. We observed cortical network of renal vasculature and segmental branches by 

using vascular corrosion method. 

Conclusion: The present study acknowledges about renal vascular pattern, aberrant renal arteries by 

using the vascular corrosion method. High incidence of aberrant arteries is characteristic of early 

ramification of the renal artery. Before planning a segmental resection or partial nephrectomy, a renal 

angiogram is the most essential investigation for the surgeon. 
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INTRODUCTION 

There was a considerable confusion 

about the pattern of blood supply to the 

kidney. Many believed that there was a free 

collateral circulation of arterial blood within 

the organ, and as in most other structures, 

the veins run conjointly with the arteries. 

Renal arteries (left & Right) are arising 

laterally from the abdominal aorta to supply 

the right and left kidneys. The renal artery 

emerges from the lateral surface of the aorta 

in most cases. It emerges from the 

posterolateral, anterolateral and posterior 

surfaces with less frequency. 
[1,2]

 In its extra 

renal course, each renal artery gives one or 

more of inferior suprarenal arteries and rami 

of supply to the perinephric tissue, renal 

capsule, pelvis and the proximal part of the 

ureter. Just before reaching the hilum of the 

kidney, the renal artery on each side divides 

into an anterior and a posterior division. 
[3,4]

 

The primary branches of the divisions are 

the segmental arteries which supply the 

vascular segments of the kidney. It was also 
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a popular belief that accessory or aberrant 

arteries which entered the poles of the 

kidney provided an additional source of 

arterial blood. 
[5]

 Since they were only 

accessory, they could be sacrificed when 

warranted, with no consequent reduction in 

total blood supply. The present study 

through corrosion casts may throw some 

additional light on the renal vasculature and 

serve to promote further work in this 

exciting field of medicine. 

 

MATERIALS AND METHODS 

  Human  kidney specimens (n =100 ; 

50 - Right ,50 - Left )  were collected with a 

portion of renal artery from relatively fresh 

bodies that came for post-mortem at the 

Forensic Department, Madras Medical 

College, Chennai. Each specimen 

thoroughly washed to free it from the blood 

clots with a canula inserted into the renal 

arteries through the abdominal aorta, the 

blood vessels were irrigated till the water 

returning at the venous end was clear. 

Subsequently through the same canula, 

acetone was injected to remove the water 

which greatly interferes with the chemical 

reaction. The prepared solution was quickly 

injected in to the arterial system, since the 

setting time is short. After injection, the 

specimen was left for 2 hours to let the 

injected materials settle. The specimens 

were carefully removed and placed in a bath 

of concentrated nitric acid for 24 hours to 

remove the soft tissues by corrosion. We 

were also utilized another easily injectable 

fluid state alternate resin called Epoxy resin 

for better resin casts. This process takes 

usually 4 - 8 days then the cast is washed 

under running tap water, dried and 

photographed to study morphometry of the 

renal vasculature and its terminal branches.   

 

RESULTS 

In the present study 100 human 

kidney specimens (50 - right, 50 - left) 

comprised equally of both sexes, the age 

group ranging from 20-60 years were 

utilized to study the renal vasculature from 

their origin to termination and its 

morphometry by corrosion casting method. 

We observed the branching pattern of the 

main trunk of renal artery from its origin to 

its termination along with cortical network 

of anastomoses (Figure-1). 

 

 
Figure – 1: Corrosion casting showing the cortical network of 

renal vasculature 

 

We also observed different 

segmental arteries with their branching 

pattern (Figure-2&3).In some cases we 

observed aberrant renal artery with its origin 

and point of entry.  

 

 
Figure – 2: Corrosion casting showing the cortical network of 

renal vasculature and segmental branches of renal artery 

(ASA: Apical segmental artery; LSA: lower segmental artery; 

RA: renal artery; PSA: posterior segmental artery) 
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Figure – 3: Corrosion casting showing the renal vasculature  

segmental branches of renal artery ( RA: main trunk of renal 

artery; ASA: Apical segmental artery ;LSA: lower segmental 

artery; PSA: posterior segmental artery) 

 

Out of 100 kidney specimens the 

renal arteries arises from the abdominal 

aorta in 50 right kidneys and 45 left kidneys. 

A number of 5 kidneys do not show a 

definite renal arterial trunk (Table – I).  

 
Table – I: origin of the renal arteries 

Nature of renal trunk  origin Right kidney Left kidney 

Abdominal aorta 50 45 

No Definite renal trunk - 5 

Total 50 50 

 

We observed various origins of aberrant 

renal arteries in 20 out of 100 kidney 

specimens (Table – II).  
 

Table – II:  Incidence of aberrant renal vessels 

Nature of Aberrant  

Renal   arteries 

Directly from 

Abdominal 

aorta 

Individual 

branches from  

Abdominal aorta 

Apical Aberrant  

artery 

5 1 

Posterior  Aberrant  

artery 

4 - 

Middle Aberrant  

artery 

- 1 

Lower  aberrant  

artery 

8 1 

  

 Qualitative statistics were used to 

analyze and this study is under clearance 

with human ethical committee, Madras 

Medical College, Chennai.  

 

DISCUSSION 

Renal irrigation is characterized by 

presenting great variability, the presence of 

a single bilateral or unilateral renal artery 

significantly predominating in most studies. 
[6-8]

 Tsikaras et al. believe that acrylic resins 

together with corrosion techniques are ideal 

for the production of anatomic molds 

because of the low cost, availability of 

materials, ease of manipulating the polymer 

and resin, fast setting (3 to 9 hours), the 

resistance of the molds, solubility of the 

dyes and the good visualization of small-

calibre branches. 
[9]

 The presence of bilateral 

single renal arteries had  incidence of 

75.1%. 
[10,11]

 Renal irrigation provided by a 

single renal artery had high frequency 

ranging from 82% to 87%. 
[12-14]

 In our 

study we observed bilateral single renal 

arteries in 95 specimens out of 100 showing 

the incidence of 95% which is mere 

agreement with the literature. The incidence 

of renal superior aberrant artery in the 

present study was 6%, the incidence of renal 

inferior aberrant artery was 9%, renal 

posterior aberrant artery was 4% and renal 

middle aberrant artery was 1% out of 100 

renal specimens. The incidence of 20% 

aberrant renal vasculature was observed in 

our study. The incidence of renal superior 

polar artery ranges from 11.9% -16.6% and 

the inferior polar renal artery ranges from 

3.4% - 8% in Caucasians and Negros. 
[15-17]

 

In our findings the inferior renal aberrant 

arteries incidence agreed with the literature 

and not the superior renal aberrant artery 

this may be due to less number of specimens 

utilized for this study. 

 

CONCLUSION 

Renal arterial pattern in both kidneys 

of the same individual is very variable. 

Therefore, before planning a segmental 

resection or partial nephrectomy, a renal 

angiogram is the most essential investigation 

for the surgeon. 
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