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MOrphOlOgiCAl AppeArAnCe OF the AnteriOr DivisiOn OF the renAl Ar-
tery (prepelvic Artery) (Abstract): the study was made on 336 human kidneys, fresh and 
formaline preserved using as method: dissection, plastic material injection (tehnovit) followed by 
corrosion. We’ve studied the origin and morphological aspect of prepelvic artery. the origin of 
anterior renal artery branch was: from bifurcation of the renal artery (in 82.64% from cases), 
from trifurcation of the renal artery (in 16.07% from cases) and from a renal artery ended in 4 
branches (1,19% from cases). in 61,6 % cases we found a single anterior branch (in 13,4 % it 
had an arch aspect), in 36,31% cases the anterior renal artery branch was double and in 2,08% 
cases was triple. Key words: kiDney, renAl Artery, prepelviC Artery

Anterior division branch of the renal artery 
or the common arterial trunk of the anterior 
surface and inferior pole (6) is intended to the 
blood supply of the kidney anterior half and 
anterior segment of the upper renal pole form-
ing the previous plan (prepelvic) located on the 
front of the renal pelvis (smith lattice network 
grieg), mostly located superior to the renal 
vein or its originating branches.

the termination way of the renal artery is 
described different in the literature. there are 
authors (3, 9) which states that consistently 
renal artery ends by two branches: one ante-
rior (prepelvic artery) and one posterior (ret-
ropelvic artery) in relation to the renal pelvis. 
Other authors (2, 6) said that the renal artery 
end by three branches: anterior, posterior  and 
polar (upper or lower) or by four branches: 
anterior, posterior, superior and inferior polar 
(4). Chevrel (11) submitted that the termination 
of the renal artery varies from individual to 
individual, and especially from a kidney to 
another. generally, the renal artery is divided 
into two main trunks, one anterior descending 
into the front of the renal pelvis and posterior, 
behind the upper edge there of. At the renal 
sinus each of them will give rise to ramifica-

tions located anteriorly and posteriorly to renal 
calices.

Concerning the way that the prepielic artery 
ends Callas and Martin (5) describe the follow-
ing branches: superior prepelvic - with a short 
paths on the upper front surface of the renal 
pelvis, then orientating superior oblique. gives 
birth to one, two branches for the upper part, 
then two, three branches that displays from top 
to bottom in the renal parenchyma. these 
branches diverge „in fan” on the anterior side; 
inferior prepelvic - with a long trajectory, in-
ferior oblique, diagonally crossing the front face 
of the renal pelvis and give one, two branches 
for the middle and inferior portion of the ante-
rior parenchyma. When it reaches the lower 
edge of the hilum gives birth to one, two col-
lateral branches to the bottom of the anterior 
parenchyma and a lower polar branch, which 
reflects, passes inferior to the renal pelvis and 
disappears at this level in parenchyma.

MAtERIAL AND MEthOD
the study was performed on a total of 336 

human kidney (170 on the right and 166 on the 
left) fresh and formalinized, on organic blocks 
and human cadavers. As methods of study was 



301

Morphological Appearance of the Anterior Division of the Renal Artery (Prepelvic Artery)

practiced dissection on human cadavers adult 
and fetal, plastics injection followed by corro-
sion. the injections were performed on kidney 
eviscerated, or eviscerated organic blocks (har-
vested kidneys along with pararenal fat and 
corresponding segments of the aorta and infe-
rior vena cava) using Biodur or tehnovit. the 
plastic substances are colored so it can make 
the difference between vascular and ductal ele-
ments. Corrosion of molded parts was carried 
out using a solution of sodium hydroxide at 
elevated temperatures.

Benchmarks mentioned previously were 
studied compared with data from literature and 
while pursuing right-left symmetry.

RESuLtS

the anterior branch of the renal artery, the 
prepelvic artery, came in 278 cases (82.64% of 
cases) by the renal artery bifurcation, 150 cas-
es (44.58%) being on the right side and 128 
cases (38.06%) being on the left. Of these we 
encountered the following:
•	 in	156	cases	(46.40%	of	cases)	the	prepelvic	

artery originated by the bifurcation of renal 
arteryin anterior (prepielic) and a posterior 
(retropielic) branch (fig. 1), 79 cases 
(23.49%) being on the right and 77 cases 
(22.90%) on the left;

•	 in	108	cases	(32.12%	of	cases)	the	prepelvic	
artery originated by the bifurcation of the 
renal artery in upper and lower branches, 61 
cases (18,14%) being on the right, and 47 
cases (13.98%) on the left; (fig. 1)

•	 in	 11	 cases	 (3.25%	of	 cases)	 the	 prepevic	
artery originated by the bifurcation of the 
renal artery in prepelvic and superior polar 
branches, 7 cases (2.06%) being on the right 
side and 4 cases (1.18%) on the left;

•	 in	3	cases,	on	the	right,	(0.89%	of	all	cases)	
originated by the bifurcation of the renal 
artery in prepelvic and inferior polar 
branches.
the anterior ramus originated from the tri-

furcation of the renal artery, we found it in 54 
cases, 16.07% of all cases (19 on the right side 
– 5.65% and 35 left – 10.41%), (fig.2).

in 4 cases, only 1.19% of cases (one on the 
right side – 0.29% and 3 on the left – 0.89%) 
the anterior ram (the prepelvic artery) represent 
one of the four terminal branches of the renal 
artery.

thE uNIquE PREPIELIc ARtERy 
APPEARANcE
the unique prepelvic artery (fig. 4, 5) it 

present in 162 cases (48.21%), of which 75 
cases (22.31%) on the right and 87 cases 
(25,89% ) on the left side, the vasculature of 
the renal artery anterior ramus. it ends by bi-
furcation (fig. 3A, 2) in 97 cases (28,86%), 49 
cases (14.57%) on the right and 44 cases 
(13.09%) on the left side; by trifurcation (fig. 
3 B, 3) in 63 cases (18.74%), 34 cases (10.11%) 
on the right and 27 cases (8.03%) on the left 
or ends by four branches (fig. 3C) in 2 cases 
(0.59%), both on the the right.

We have found it the prepielic artery arched 
appearance in 45 cases (13.40%), 20 cases 
(5.95%) being on the the right side (fig. 5) and 
15 cases (4.46%) in the left. From this, in 10 
cases was present corrugations aspect, of which 
6 cases on the right and 4 cases on the left.

We found it the double prepelvic artery pre-
sent in 122 cases (36.31%), of which 64 cases 
(19.04%) were on the right and 58 cases 
(17.26%) were on the left.

in 7 cases (2.08%) found the triple prepelvic 
artery, of which 4 cases (1.18%) were on the 
right and 3 cases (0.89%) were on the left.

The mesoventral arteries detached from 
the unique anterior ram, could be watched on 
a total of 121 kidney (71 on the right and 50 on 
the left). We found it their number varying 
between 2 and 6 branches as follows:
•	 2	mesoventral	arteries	in	6.61%	of	cases,	of	

which 4.22% were on the right and 2.39% 
were on the left;

•	 3	mesoventral	artery	in	25.61%	of	cases,	of	
which 14.31% were on the right and 10.9% 
were on the left;

•	 4	mesoventrale	artery	 in	52.06%	of	cases,	
of which 28% were on the right and 24.06% 
were on the left;

•	 5	mesoventral	artery	in	13.22%,	6.22%	of	
which were on the right side and 7% were 
on the left;

•	 6	mesoventral	arteries	in	2.49%,	all	on	the	
left.
in most of the cases regardless the mesoven-

tral arteries number, the inferior ramus of the 
prepelvic artery, ending with the inferior polar 
artery, gave rise also to an mesoventral artery 
in cases with 2, 3 or even 4 mesoventral.

in cases with 4 and 5 mesoventral, from the 
bifurcation inferior rami of the prepelvic artery 
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Fig. 1. prepelvic artery originated by bifurcation 
of renal artery in anterior and posterior branches

Fig. 2. prepelvic artey originated by trifurcation 
of the renal artery

A – 28.86% B – 18,74% C - 0,59%

Fig. 3. A, B, C 

Fig. 4. prepielic artery end by trifurcation Fig. 5. right prepelvic artery arched appearance
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or from the inferior prepelvic artery could arise 
2 or 3 mesoventral arteries, with the remainder 
coming from the superior ramus or superior 
prepelvic artery.

in 50.41% of cases we found it the origin of 
the polar arteries from the prepelvic artery, 
22% of being on the right side and 28.41% on 
the left side.

in 23.14% of cases, the upper ramus of the 
bifurcated prepelvic artery or the superior pre-
pelvic artery gave rise to a higher polar artery; 
in 28.09% of cases the inferior prepelvic artery 
or inferior bifurcation ramus of the prepelvic 
artery gave rise to the lower polar artery and 
in 19.83% of cases the anterior ramus ends as 
lower polar artery that blood into the lower pole 
of the kidney both anterior and posterior.

The vascularisation territory of the ante-
rior ramus we could watch on the 168 kidneys 
(92 on the right and 76 on the left) of the 336 
studied and we found it the following:
•	 in	 72.02%	 of	 cases,	 of	which	 46.08%	 on	

the right side and 28.94% left, anterior ra-
mus ensure the vasculature theentire ante-
rior renal valve;

•	 in	8.33%	of	cases,	of	which	3%	on	the	right	
side and 5.33% left, the anterior ramus do 
not vascularize 1/3 inferiorof the kidney (es-
pecially in cases of renal artery trifurcation 
or termination by its four branches);

•	 in	7.14%	of	 cases,	 of	which	4,9%	on	 the	
right and 2.24% left, the anterior ramus do 
not ensure vasculature of the upper pole 
anterior region (this is done by a upper po-
lar artery detached from the renal artery 
trunk or aorta);

•	 in	12.5%	of	cases,	of	which	4%	on	the	right	
side and 8.5% left, the anterior ramus 
(through its lower ramus or inferior prepel-
vic artery in cases of double arteries) ensure 
vasculature to the lower renal pole posterior 
region.

DIScuSSIONS
From the above it is noted the origin vari-

ability and the vascularity territory of prepelvic 
artery on both sides of the body. the prepelvic 
artery we found it most frequently (46.42% of 
cases) originated in the renal artery, bifurcated 
into anterior and posterior branches. this is 
consistent with data from the literature, but the 
our study percentage is lower than in Callas 
(75% of cases) and Ferreira (77%) (5, 8).

We also found that the prepelvic artery ori-
gin as trifurcation ramus of the renal artery 
(16.07% of cases), according to the data results 
of testut (2) and paturet (1) that support more 
frequently prepelvic artery origin from a trifur-
cating renal artery and less from a bifurcated 
one. Where prepelvic artery comes from a tri-
furcating renal artery, the percentage is higher 
for left renal arteries (21.08%) than right renal 
arteries (11.17%).

in only 1.19% of cases artery prepelvic 
came from a renal artery divided in four 
branches as supports gregoire (4).

regarding the number and appearance of the 
prepelvic artery, we found that predominates 
unique arteries similar result to that given in 
literature by paturet, papin, testut, Cordier 
(1, 9, 2, 6) and inconsistent with the classics 
supporting the existence of more frequent dou-
ble and triple prepelvic arteries.

prepelvic unique arteries were higher per-
centage on the left (52.42%) than the right 
(44.13%). the double and triple arched pre-
pelvic percentages were similar on both sides 
of the body.

prepelvic unique artery continues the traject 
of the renal artery (obliquely downward or hori-
zontal) in about half of cases (51.21%), in other 
cases with different traject to the renal artery.

prepelvic artery bifurcation is encountered 
in literature by Cordier (type iii) Callas, guntz 
and ecoiffier (6, 5, 7, 10). the prepelvic artery 
trifurcationis indicated by gregoire and testut 
(4, 2).

in the literature, the mesoventral arteries 
number drawn from the prepelvic artery is giv-
en as ranging between 3 and 6. We found it the 
number of 2-4, predominant cases with 4mes-
oventral arteries (52%), the highest percentage 
on the right (57.74%) and to the left (44%).

the prepelvic artery blood supply territory 
in 72% of cases was represented by the entire 
anterior renal valvein higher percentage to the 
right (76%) and to the left (67%).

cONcLuSIONS
in this study we found that our results coin-

cide largely with data from the literature, there 
are differences in terms of percentages. the 
differences between the statistics of different 
authors have made us assume that there are 
differences between the morphological appear-
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ance of the renal arteries linked to the geo-
graphical areas they belong to individuals stud-
ied. in the same geographical region, reported 
differences we ascribe certain predisposing 
factors that could influence the arterial distribu-
tion to a certain period of time

Among the working methods used in the 
study, noted that most conclusive results we 
have obtained through dissection and injection 
plastics. Moldings obtained have allowed us to 
study renal vascular dimensional tree and 
branches within to blood supply of segmental 
branches.

Direct consequence of the anatomical study 

of terminal renal arteries is their character. 
these arteries, each having its own territory 
vascularity allows you to divide into segments 
renal parenchyma. Although accepted by all 
specialists, there are differences of conception 
most studies concluding anatomical segmenta-
tion to pressure based either on how the divi-
sion or on the way home segmental arterial 
branches. 

As the Chevrel (11) works dealing with this 
topic always arouses interest adjusted for partial 
nephrectomy, which recognizes the importance 
of each specialist, but also the difficulties in 
execution
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