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ABSTRACT

Introduction: Cadaveric study of renal artery variations, to 
make aware the clinician, in order not to jeopardize valuable 
nephrons in the era of rampant MRD. Study aimed to record 
the presence of Extra Renal Arteries (ERA) in adult human 
cadaveric kidneys.
Material and Methods: This study was done in embalmed 
cadavers in Tirunelveli Medical College- Anatomy department 
between 2015 and 2018.
Results: We found EBRA in10%, accessory renal arteries in 
30% and aberrant renal arteries in 22% of cadavers studied.
Conclusion: with the advent of laparoscopic renal surgeries 
and renovascular interventions, we hope our study of ERA 
will be of great benefit.
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INTRODUCTION 
Anatomical nomenclatures describing the accessory renal 
artery like-supernumerary, multiple, aberrant, additional, and 
so on is confusing and controversial.1,2 Graves suggested the 
term accessory to an artery arising from the aorta in addition 
to the main renal artery and aberrant means the renal arteries 
arising from sources other than the aorta.
Post interventional complications and risk of nephron loss is 
more in patients with multiple renal arteries when compared 
to kidneys having single renal artery. Accessory renal artery 
usually arises from aorta from a separate from main renal 
ostium and goes into the hilum. Aberrant renal artery has a 
separate aortic origin but goes to the poles.3 Early branching 
of renal artery is defined as a renal artery that branches 
within 15 mm distance from renal ostium. Renal arteries 
arise as lateral branches of aorta at L1 –L2 interval. Extra 
renal arteries usually arise from abdominal aorta close to 
the origin of main renal artery. Rarely may they arise from 
coeliac trunk, SMA, aortic bifurcation or common iliac 
arteries. Level of origin of renal artery may vary- upper or 
lower border of L1, L2 or at L3 level. ERA may be accessory 
or aberrant with an incidence of 27%–30%.4 Deficiency in 
the development of lateral splanchnic arteries – mesonephric 
arteries result in more than one renal artery. One ostium can 
be obtained during lap donor nephrectomy if early branches 
are beyond 10 mm distance from the origin of main renal 
artery.5 Otherwise renal arteries have to be constructed on 
the back table or separate renal artery anastomosis to the 
recipient need to be performed. With the advent of lap donor 
nephrectomy, lap nephron sparing surgery, renovascular 
surgical and radiological interventions including those for 
RAS and Catheter based renal sympathetic denervation 
and repair of aortic aneurysm, for a few to mention, prior 
mapping of renal arteries is beneficial. 

Study aimed to investigate the presence of ERA (Accessory 
/ Aberrant) and to look for early branching renal artery and 
to estimate the distance at which it branches from the main 
renal ostium 
This study was done at TVMC – study period January 
2015 – December 2018. 40 kidney specimens from 20 adult 
human embalmed cadavers were studied in the department 
of Anatomy by dissection method and morphometric data of 
dissected specimens were obtained using Vernier caliper.
Renal arteries were dissected and explored meticulously to 
study the morphological and numerical variation. Arteries 
originating from the abdominal aorta and supplying the 
kidney were defined as renal artery. Artery originating from 
the renal artery before hilum and supplying the kidney were 
defined as pre-hilar artery. Variance of renal artery including 
accessory and aberrant renal arteries are studied. We also 
noted early branching of renal artery which is important in 
donor nephrectomy. 

RESULTS
We studied 40 cadaveric kidneys for accessory renal artery, 
aberrant renal artery and early branching renal artery. Out 
of 40 specimens studied, 4 of them (10%) of the cadaveric 
kidneys showed renal arteries with early branching. (Figure 
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Figure-1: Early branching arteries and extra renal arteries
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Figure-2: Distance from main renal main ostium

Figure-3: Left kidney with early braching of renal artery- 
Measuring the distance from origin

Figure-4: Both kidneys with double renal arteries

Figure-5: Right kidney with double renal artery and lower polar 
artery

Figure-6: Left kidney with early branching of renal artery

Figure-7: Right Kidney with polar artery

1) The average distance from main renal ostium was 
10.35mm. (Figure 2) Out of 40 specimens studied 12 of 
them (30%) had accessory renal arteries, 10 of them (22%) 
had aberrant renal arteries which originated from aorta and 
reached either the upper or lower pole of the kidney. 43% 
of arteries reached upper pole and 57% of arteries reached 
lower pole. (Figure 3 to 7)

DISCUSSION 
Renal arteries arise as lateral branches of aorta at L1 –
L2 interval. Aberrant or accessory arteries have been of 
interest to the clinicians for some years, mainly because 

of the possible part the vessel may play in the causation of 
hydronephrosis. However, judging by the many descriptions 
of these vessels in the literature, it is evident that there is no 
established criterion for aberrance; the term has been applied 
equally to an additional artery in the renal pedicle, or to a 
vessel entering the kidney at either pole, whether derived 
from the main renal artery, from the aorta or from a branch 
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of the aorta.6 Rarely may they arise from coeliac trunk, 
SMA, aortic bifurcation or common iliac arteries. Level of 
origin of renal artery may vary- upper or lower border of L1, 
L2 or at L3 level. ERA may be accessory or aberrant with 
an incidence of 27 – 30% Deficiency in the development 
of lateral splanchnic arteries – mesonephric arteries result 
in more than one renal artery. Presence of additional renal 
artery is probable when the main renal artery has a diameter 
of less than 4.15 mm. The incidence of EBRA is 10 -12%. 
Saldarriaga et al. analyzed the number of accessories and 
found single accessory renal artery in 22.3% and two in 
2.6% of the population, of which, 52.4% of specimens arose 
from the lateral aspect of the abdominal aorta and entered the 
kidney through its hilum.7 Kara et al. found the frequency of 
single, double, or more accessory renal arteries in 17.6%, 
2.3%, and 1% respectively.8

Laparoscopic donor nephrectomy can be safely performed 
in the donor with multiple renal arteries with equivalent 
transplant results to those kidney grafts with a single renal 
artery. The technique for reconstruction of multiple renal 
arteries has also been established with satisfactory results.9-12 
It is essential to interpret CTA accurately prior to surgery and 
identify the excess renal artery during surgical dissection. One 
ostium can be obtained during lap donor nephrectomy if early 
branches are beyond 10 mm distance from the origin of main 
renal artery. Otherwise renal arteries have to be constructed 
on the back table or separate renal artery anastomosis to the 
recipient need to be performed. With the advent of lap donor 
nephrectomy, lap nephron sparing surgery, renovascular 
surgical and radiological interventions including those for 
RAS and Catheter based renal sympathetic denervation 
and repair of aortic aneurysm, for a few to mention, prior 
mapping of renal arteries is beneficial. In our study we found 
EBRA in 10%, accessory renal arterery in 30% and aberrant 
renal artery in 22% of cadaveric specimens. 

CONCLUSION
With the advent of laparoscopic renal surgeries, renovascular 
surgical and radiological interventions, we hope our study of 
ERA will be of benefit to clinicians.
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