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Abstract

Changes in the renal arteries are common in the general population with ethnic differences. Objective: List the different
anatomical varieties of the renal artery in melanoderms living in Benin. Methods: This was a retrospective study from
March 1, 2016 to April 31, 2017, which is 14 months. The study population consisted of all injected abdominal CT scans
clearly demonstrating the renal artery and its branches. Results: 155 abdominal CT scans were revisited, 308 renal
pedicles were virtually dissected showing 339 renal arteries. The average age was 50.33 £ 17 years with extremes of 13
and 83 years. The sex ratio was 0.92. The medium caliber of the aorta at the origin of the first renal artery was 16.7 £
3mm. It was also noted two (02) cases of single kidney located at the right and 153 pairs. The medium renal length was
97.08 + 11.08 mm, the width 49.28 + 8.21 mm and the average thickness 49.53 + 9.53 mm. The prevalence of changes in
the number of renal arteries was 9.4%. In more detail, the number of renal arteries are ranged from one to three. They
were unique in 90.1% of cases, double in 8.7% and triple in 0.6% of cases. These variations were not related to any of the
dependent variables in this study. Conclusions: Numerical variations of the renal arteries are frequent among
melanoderms living in Benin. They have multiple diagnostic and therapeutic interests, hence the need for their
knowledge by doctors.
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Koutoukou Maga and the human anatomy laboratory of
the Faculty of Health Sciences. This was a descriptive
retrospective study. It took place from March 1, 2016 to
April 31, 2017. The study population consisted of
subjects who performed an abdominal scan during the
study period, including the injected abdominal scans
clearly showing the renal artery and its branches.
Subjects with renal vascular disease and / or with any

INTRODUCTION

Changes in renal arteries are common in the
general population with social and ethnical differences
[1, 2]. Indeed, they are more frequent among Africans
(37%) and Caucasians (35%), than among Hindus
(17%) [3-9]. The reported incidence of accessory
arteries ranges from 11.3% [10] to 59.5% [11] and

varies greatly according to ethnic origin [8,10-13].
Accessory arteries are clinically significant as they
affect several surgical procedures, ranging from graft
deployment, endovascular aneurysm repair, open
aneurysmorrhaphy, to nephrectomy. The objective of
this study was to identify the different anatomical
varieties of the renal artery in melanoderms living in
Benin.

MATERIALS AND METHODS
This study carried out in the Medical Imaging
Department of the Teaching Hospital Center - Hubert

other acquired pathologies that may modify the
anatomy of the renal artery have not been taken into
account. The dependent variable was the proportion
variation and the independent variables: age, sex,
laterality of the artery, the diameter of the aorta at the
origin of the first artery, the length of the kidney, its
width, its thickness and volume.

The scanners were read with Radiant software.
The scans were reconstructed in multiplane with MIP
(maximal intensity projection) and in volume rendering
as presented to facilitate the analysis of the arterial
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branches concerned. Measurements were performed
using dedicated functions of the toolbar on native
sections or reconstructions as appropriate. The
interpretations of the scans were recorded on an
information sheet.

RESULTS

At the end of this study, 155 abdominal scans
were revisited, with 308 dissected renal pedicles
highlighting 339 renal arteries, taking into account
cases of duplication and triplication. The average age
was 50.33 £ 17 years with extremes of 13 and 83 years.
The sex ratio was 0.92. The medium caliber of the aorta
at the origin of the first renal artery was 16.7 £ 3mm. It
was also noted two (02) cases of single kidney located

on the right and 153 pairs. The average renal length was
97.08 + 11.08 mm, the width: 49.28 + 8.21 mm and the
average thickness 49.53 + 9.53 mm. The prevalence of
changes in renal artery number was 9.4% (29 out of 308
cases).

In more detail, the number of renal arteries
varied from one to three (Fig 1, 2, 3). They were unique
in 90.1% of cases, double in 8.7% and triple in 0.6% of
cases. This variation was not related to any of the
dependent variables in this study (Tables 1 and 2).
However, there was more variation among women than
among men, i.e 10% (Table 1). In addition, there was
11.8% variation in renal artery on the left and 7.1% on
the right (Table 3).

Fig-2: Volume rendering reconstruction showing an example of duplication of the renal artery on the left
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Fig-3: Volume-rendered reconstruction showing an example of triplication of the renal artery on the left.

Table-1: Distribution of the presence of numerary variation of the renal artery according to sex and laterality

Variation (%) Khi2 Test
Yes No p valeur
Sex
Male 14 (8,9) 144 (91,1) 0,846
Female 15 (10,0) 135 (90,0)
Laterality
Right 11 (7,1) 144 (92,9) 0,177
Left 18(11,8) 135 (88,2)
Table-11: Distribution of the presence of renal artery variations according to independent variables
Variation Average test
Average T.Levene | T. Student
Yes "CI1(95%) No Cl1(95%) p-value p-value
Age 53 46,7-59,2 50,2 48,2-52 4 0,821 0,392
Length 95,0 90,7-99,3 98,9 97,5-100,3 0,831 0,096
Width 47,5 44,7-50,3 50,4 49,4-514 0,329 0,085
Thickness 50,6 48-53,2 52,2 48,8-55,5 0,561 0,767
\olume 121,0 106,5-135,6 134,0 128,6-139,4 0,122 0,143
Diameter of | 16,2 15,0-17,8 16,7 16,8-17,1 0,559 0,365
the aorta
*:Confidence interval
Table-111: Distribution of the number of renal arteries per kidney according to the side
Laterality | Number of arteries | Size | Percentage (%)
0 0 0,0
1 144 | 92,9
Right 2 10 | 6,5
3 1 0,6
0 2 1,3
1 134 | 86,5
Left 2 18 | 116
3 1 0,6
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DISCUSSION

In  organogenesis, the  mesonephros,
metanephros, adrenal glands and gonads are supplied by
a pair of mesonephric arteries originating from the
dorsal aorta [14]. The 3rd, 4th and 5th pairs of lateral
mesonephric arteries supply the metanephros. The
caudal branches usually disappear, leaving a single
persistent renal artery. When more than one of these
lateral mesonephric arteries persist, multiple accessory
renal arteries result [15].

The prevalence of variations in the number of
renal arteries is 9.4% (29 out of 308 cases), in many
studies this prevalence is much higher than this, as in
that of Johnson et al. in the Caribbean in 2013 [10].
36.1% (109 out of 302), Budhiraja et al. in India in
2013 [11]. 59.5% (44 out of 74 cases), Ozkan et al. in
Turkey and 2006 23.6% (202 out of 885) [8]. On the
other hand, other studies have found similar prevalence,
i.e. 11.3% (23 cases out of 204) and 12% (6 cases out of
50) by Sungura et al. in 2012 in Kenya [11] and Santos-
Soares et al. in 2013 in Brazil [15]. These variations are
justified by the existence of ethnical differences found

in the literature [1, 2, 16], and the variations in the
materials, sungra et al., Ozkan et al., and Johnson
having used arterial CT scans like the present study and
Santos- Soares et al. and Budhiraja et al. on corpses.

The variation in renal artery were unique in
90.1% of cases, double in 8.7% and triple in 0.6% of
cases. Table IV compares the variations in the number
of renal arteries according to different studies.

Similarities are observed between the present
study and those listed above with the difference first of
all that there is no case of 4 renal arteries in this study
unlike those of Ogengo et al. and Ozkan et al. [3,8].
This variant was rare and Ozkan et al's large sample of
855 patients could explain why he found cases.

Also as another difference, the proportion of
duplication was higher in the sample of Palmieri et al.
[17] than in the present study. Finally, the proportion of
single renal arteries was greatest in the cohort of
Budhiraja et al. [11] in his series of 100 dissected
kidneys.

Table-1V: Comparison of variations in the number of renal arteries according to different studies.

Renal artery

Unique Double | Triple Quadruple
Ogengo et al. [3] 85,7% 11,8% 2,2% 0,3%
Kenya 2010 Cadaverous
(356 Kidneys)
Budhiraja et al. [12] 91,67% 8,33% 0% 0%
Inde 2010 Cadaverous
(100 Kidneys)
Natsis et al. [18] 83% 13% 4,3% 0%
Gréece 2014 Cadaverous
(206 Kidneys)
Palmieri et al. [17] 64,2% 35,8% 0% 0%
Bresil 2011 Angiographic
(200 Kidneys)
Schonherr et al. [19] 83% 16% 1% 0%
Belgique 2015 CT scan
(248 Kidneys)
Ozkan et al. [8] 85,6% 13,6% 0,7% 0,1%
Turquie 2006 CT scan
(855 patients)
Present study 81,8% 8,2% 0,6% 0%
(339 Kidneys)

In this study, the variation in the number of
renal arteries was not related to the age, sex, size of the
kidney concerned, or to the diameter of the aorta at the
origin of the first renal artery as in the study by Palmieri
et al. [17], Famurewa et al. in Nigeria in 2019 found it
with sex [20].

CONCLUSION
This study showed that the number of
variations of the renal arteries are frequent in

melanoderms living in Benin. All of the variations
described have important implications in the planning
of wvarious surgical procedures. Radiologists and
surgeons should strive to find and analyze all possible
variants in order to avoid misdiagnosis and prevent
avoidable post-surgical morbidities.
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