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We report a case of an unsual anatomical vascular blood supply to the 
right kidney. In an analysis of kidneys, by dissection of 39 foetuses, 
additional renal arteries were found in 18 cases (46.15%). In only one 
case (2.5%) was it noticed that the right kidney was supplied with 
blood by three renal arteries, one main and two additional arteries. 
One of the additional arteries, marked as the upper pole artery of 
aortic origin, separated from the thoracic aorta at the level of T11 
(the eleventh thoracic rib), 1.5 cm above the truncus coeliacus. This 
artery, after passing through the diaphragm, entered the renal hilus at 
its upper part and served to vasculate that part of the kidney. Conclu-
sion. The importance of this study is seen in the fact that anatomic 
knowledge of variations in the vascularization of the kidneys is of ex-
ceptional practical importance. Also, this information may concern 
transplant surgeons involved in living donor nephrectomies. 
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Introduction

The long-held opinion, that there is usually 
only one renal artery in the vascularization of 
a kidney, has been replaced with a new one 
which holds that in 9-76% of cases vascular-
ization of the kidneys is by additional arteries 
from various sources (1). With the increase in 
the number of kidney transplants indicated, 
vascular reconstruction, surgical procedures 
on the kidneys and the development of new 
digital radiological methods, the knowledge of 
variations in renal vascularization is becoming 
increasingly important from day to day.  

Material and methods 
Using anatomical dissection, an analysis of 
kidneys was carried out on 39 human fe-

tuses. Legal and ethical considerations were 
consistent with the Helsinki Declaration 
and the approval of the Ethics Committee of 
the Medical Faculty in Sarajevo.

Results 

Additional renal arteries were found in 18 
cases of 39 human fetuses (46.15%). In only 
one case (2.5%) was it noticed that the right 
kidney was supplied with blood by three 
renal arteries, one main and two addition-
al arteries. One of the additional arteries, 
marked as the upper pole artery of aortic 
origin, separated from the thoracic aorta at 
the level of T 11 (the eleventh thoracic rib), 
1.5 cm above the truncus coeliacus. This ar-
tery, after passing through the diaphragm, 
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entered the renal hilus at its upper part and 
served to vasculate that part of the kidney. 
The other extra artery, the lower pole artery, 
separated from the abdominal aorta a little 
above the site of where it forked into two 
common iliac arteries, and after briefly pass-
ing behind the urethra, it entered the hilus 
of the kidney in the lower part and served 
to vasculate its lower pole (Figure). By ob-
servation it was noticed that the diameters 
of the main and the additional renal arter-
ies were approximately the same, but no de-
tailed morphometric measurements of these 
arteries were made. 

Discussion

There is no unified opinion amongst re-
searchers about the percentage of and where 
additional renal arteries appear. Double 
blood supplies, according to data in the lit-
erature, occur in a range from 10% (2) to 
23.2% (3) of cases. One of these arteries is 
the main one and the other is additional. 
Goscicka et al. (4), in their analysis of renal 
arteries in foetuses, found double blood sup-
plies in 19.2 % of cases. The authors men-
tioned give differing data on the incidence 
of triple blood supply to the kidneys.  Tri-
ple blood supply to the kidneys, according 

to data in the literature, occurs in a range 
from 1.2% (2) to 4.5% (3) of cases. In their 
analysis of 140 human foetuses, Goscicka et 
al. (4) recorded triple renal arteries in 2.1% 
of cases. Satyapal et al. (3) point out that 
the kidney may be vascularized by three or 
more blood vessels, which is recorded in the 
literature in sporadic cases.  

Through an analysis of the material pre-
sented in our study, we recorded one unilat-
eral triple renal artery. One of these blood 
vessels was the main renal artery, whilst the 
other two were additional arteries, marked 
as the upper pole artery, originating from 
the thoracic aorta, and the lower pole artery 
originating from the abdominal aorta. The 
case presented corresponds to the presenta-
tion given by Norman (5) in his study. 

Practice so far has shown that additional 
renal arteries have major practical impor-
tance, because overlooking them during 
the pre-operative preparation of patients 
for surgical procedures may be fatal for the 
patients, especially if laparoscopic methods 
are used for the procedure. The increasing 
number of kidney transplants has led in re-
cent times to an increase in the use of lapa-
roscopic surgical techniques, which, with all 
their advantages, also have failings. That is 
to say, using these methods reduces the op-
erative field, whereby the risk is increased 
that variations in the vascularization of the 
kidneys may lead to a fatal outcome.

Conclusion 

The importance of this study is seen in the 
fact that anatomic knowledge of variations 
in the vascularization of the kidneys is of 
exceptional practical importance. In surgi-
cal terms, the upper pole artery represents 
a major risk because it is frequently located 
high up, meaning that in most cases the sur-
geons mistake it for surrounding connec-
tive tissue, and unknowingly cut through 
it, causing thereby massive bleeding, which 
most often leads to a fatal outcome (6).  

Figure Supernumerary artery (1 – Aorta abdomina-
lis, 2– Arteria renalis dextra, 3 – Arteria renalis po-
leis superior dextra, 4 – Arteria renalis poleis inferior 
dextra, 5 – Arteria renalis sinistra, 6 – Ureter).
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