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Summary

Variations in the renal, adrenal and testicular arteries are of clinical significance as well as ana-
tomical and embryological interest. The present case report describes the incidental finding
of unilateral multiple renal arteries on the right side with bilateral variant testicular arteries,
which had not been reported so far. These variations were observed during routine dissection
of the abdominal region in an Iranian cadaver. The upper supplementary renal artery branched
from the abdominal aorta and sent superior suprarenal artery to the adrenal gland. The lower
supplementary renal artery arose from the main renal artery. Both additional arteries entered
the kidney proximal to its hilum. The right testicular artery supplied the right suprarenal gland
by an unusual branch. Double testicular arteries were seen on the left side with a relatively
high origin from abdominal aorta.

The objective of this report is to supplement the knowledge of vascular variations in the renal,
suprarenal and testicular arteries that could be quite useful from a clinical point of view.
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Introduction

Normally, each kidney is supplied by a single renal artery, which arises from the
abdominal aorta at the level of L2. From their origin the arteries run laterally towards
the kidney and enter the hilum between renal vein and renal pelvis. The right main
renal artery originates below the left renal artery. It has a long downward course due
to the inferior position of the right kidney and passes behind the inferior vena cava
(Khamanarong et al., 2004; Ozkan et al., 2006).

Testicular arteries usually originate from the abdominal aorta below the origin
of the renal arteries at the L2 level. It is a paired artery, with one running obliquely
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downwards and laterally under the parietal peritoneum into the pelvic cavity. The
testicular artery descends close to the posterior abdominal wall over the psoas major
muscle. During its course into the pelvic cavity, it does not normally give off any
branches. Each artery passes through the inguinal canal of the corresponding side
with the other constituents of the spermatic cord to reach the testis (Onderoglu et al.,
1993; Brohi et al., 2001).

The following is a case report describing variations in the renal, suprarenal and
testicular arteries as observed in an Iranian male cadaver, which has not been report-
ed so far according to our knowledge. A sound knowledge of the presented arterial
variations may be of particular importance to radiologists, urologists, endocrinolo-
gists and fertility specialists and could help the clinicians to perform complication-
free surgery in this region.

Case report

During a gross anatomy dissection of abdominal region in the cadaver of a
50-years-old Iranian male, certain arterial variations were encountered, which are
outlined in Table 1 and Figures 1 and 2.

The main renal arteries branched from the abdominal aorta at the level of
intervertebral disc between L1 and L2. They emerged from the aorta about 3 mm
below the origin of superior mesenteric artery and 35 mm proximal to origin of
inferior mesenteric artery. Both the right and left renal arteries had a normal course.
The right middle suprarenal artery emerged from the origin of the main right
renal artery. Then, renal artery passed dorsal to inferior vena cava and bifurcated
about 38 mm lateral to its origin into upper and lower divisions. The upper divi-
sion passed laterally and superiorly for approximately 27 mm towards the kidney
and ended 15 mm proximal to its hilum. The lower division passed laterally (25
mm long) towards the kidney and ended in the renal hilum by dividing into five
branches. These branches passed between renal vein and renal pelvis. The upper
pole of the right kidney was also supplied by another accessory artery arising
directly from the abdominal aorta at the level of superior mesenteric artery anterior
to L1. The length of this upper polar artery was 75 mm, which passed upwards
and laterally to reach the right kidney. It then entered the upper part of renal ante-
rior surface near its medial border and ended 33 mm proximal to the hilum. This
artery bifurcated 20 mm from its origin and gave a branch (right superior supra-
renal artery) that ran superolaterally towards the right adernal gland into which it

Table 1 - The location and type of the variations of the renal, adrenal and testicular arteries.

Artery Side Type of variation

Renal arteries Right side Unilateral multiple arteries
Suprarenal arteries Right side Abnormal origin of superior and inferior suprarenal arteries

Testicular arteries Bilateral — Early branching of the right testicular artery
Double testicular arteries on the left side
High origin of the left testicular arteries
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Figure 2 - Retroperitoneal space dissection showing double testicular arteries on the left side, arising higher
than usual. They descended inferiorly passing over the left renal vein. S: spleen, LK: left kidney, U: ureter, AA:
abdominal aorta, LRV: left renal vein, LRA: left renal artery, IMA: inferior mesenteric artery, IMV: inferior mes-
enteric vein, LTA: left testicular artery, LTV: left testicular vein, LSRV: left suprarenal vein, D: diaphragm, PM:
psoas major, QL: quadratus lumborum.
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entered from the gland posterior surface. The renal artery on the left side branched
into 2 segmental renal arteries about 40 mm after its origin, which entered the kid-
ney through its hilum. With respect to the abdominal aorta, right main renal artery
originated above the left renal artery (Fig. 1).

The right testicular artery arose from the anterior wall of the descending aorta at
the level of upper border of L2 vertebra at a right angle. The origin was located about
7 mm below the origin of the ipsilateral renal artery and approximately 28 mm above
the origin of the inferior mesenteric artery (Fig. 1).

On further dissection it was found that right testicular artery divided into two
branches about 20 mm lateral to its origin. One of them, superior branch, passed lat-
erally and superiorly for approximately 45 mm towards the suprarenal gland. The
other, inferior branch, crossed dorsal to the inferior vena cava and descended anterior
to the psoas major muscle to the pelvic region (Fig. 1).

On the left side, double testicular arteries (medial and lateral) branched from
abdominal aorta. They progressed in an oblique course outwards and caudally, cross-
ing anterior to the left renal vessels. In addition, a bifurcated testicular vein was
found which coalesced to form a single vein. The medial testicular artery ran through
the space between the two branches of the bifurcated left testicular vein. The double
testicular arteries on the left side had higher origin than usual, however, the rest of
their course was normal (Fig. 2).

Along with these arterial variations, abnormal patterns of the renal veins, muscular
and hepatobiliary anomalies were also found and some of these data have been pub-
lished elsewhere (Anjamrooz et al., 2012; Anjamrooz and Azari, 2012; Anjamrooz, 2013).

Discussion

Supplementary renal arteries in the present case show similarities to the cases in
the other studies, but there are also some interesting differences.

Rusu (2006) observed bilateral supernumerary renal arteries arising from the aor-
ta. Jetti et al. (2008) described an accessory renal artery originating from the left com-
mon iliac artery.

In another study of renal arterial variations conducted on 534 kidneys, triple renal
arteries occurred in five of cases (Khamanarong et al., 2004). Right kidney with three
arteries also was reported by Loukas et al. (2005) and Nayak (2008). However, pres-
ence of double polar arteries, with different origins, was not reported in these studies.

In the present case, superior accessory renal artery was bifurcated to supply the
kidney and the suprarenal gland. In Nayak’s report (2008), the superior renal artery
was trifurcated before entering the kidney. In addition, in this case, inferior suprare-
nal artery branched from the right testicular artery. Brohi et al. (2001) described an
unusual similar case, but on the left side.

In our case, the left renal artery was normal and variations were observed on the
right side, while in general the additional renal arteries are more frequent on the left
side (Khamanarong et al., 2004; Jetti et al., 2008; Singh et al., 1998), which adds anoth-
er interesting aspect to the present vascular variations.

There have been several cases reported over the last few years on the high origin
of the gonadal arteries. Brohi et al. (2001) found a high-origin testicular artery on the
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left side, which originated from the left renal artery. The most highly positioned tes-
ticular artery ever documented was a left testicular artery that originated from the
aorta 10 mm cranial to the origin of the inferior phrenic artery (Shinohara et al., 1990).

The high origin of the left testicular artery in the present case is unique in that
it occurred along with accessory testicular artery on the left side. In addition, on the
right side, the inferior suprarenal artery arose from the testicular artery.

Classically, testicular artery arises at an acute angle from the abdominal aorta, but
in present case it originated at a right angle on the right side.

Normally, the inferior suprarenal artery is provided by the renal artery (Nayak,
2008), whereas we observed that the right inferior suprarenal artery originated from a
common trunk with the right testicular artery. Paraskevas et al. (2011) reported simi-
lar pattern, but on the left side. Although anatomical variations of the middle supra-
renal artery are common, reports on variations of the superior and inferior suprarenal
arteries are rare.

In comparison to our case, Onderoglu et al. (1993) reported the right testicular
artery giving rise to the inferior phrenic and the superior suprarenal arteries. Loukas
et al. (2005) observed that the left testicular artery branched from a common trunk
with left renal artery. Singh et al. (1998) reported a case of bilateral common trunk
that splitted into the accessory renal artery and gonadal artery.

In 1956, Notkovitch reported that in 22% of the cases studied the testicular arter-
ies descended into the pelvis crossing anterior to the renal vein and posterior to the
inferior vena cava. Testicular arteries in our case passed posterior to the inferior vena
cava on the right side and crossed anterior to the renal vein on the left side.

Notkovitch classified the patterns of relationship between renal vein and testicular
artery into three principal types: type 1: testicular artery originating from the aorta,
passing inferior or posterior to the renal vein but without making contact with it;
type 2: testicular artery arising from the aorta above the renal vein and crossing ante-
rior to it; type 3: lower origin of the testicular artery than the renal vein — the testicu-
lar artery arching around the renal vein.

In present case, on the left side, double testicular arteries were observed with a
high aortic origin (above the left renal vein), and crossed anterior to the renal vein,
similar to type 2. On the right side, the testicular artery passed posterior to the renal
vein but without making contact with it, which is classified as type 1.

Some of the variations that are reported here may have already been reported as
individual cases of variations, but occurrence of vascular variations of the kidney,
suprarenal gland and testis in the same individual have not been reported till date.
Therefore, the comprehensive knowledge of the presented arterial pattern remains as
the key issue in determining the technical feasibility of surgical interventions as well
as the post operative management.

Embryological basis

Present variations can be explained by the embryological development pattern
of the kidney, adrenal and gonad from the intermediate mesoderm and the vascu-
lar supply of these organs from the lateral mesonephric branches of the dorsal aorta
(Benedetti et al., 1995).
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The kidneys begin their development in the pelvic cavity and then ascend from
the pelvis to their final position in the lumbar region. As the kidneys ascend, they
receive their blood supply from vessels that are close to them and the caudal branch-
es suffer major atrophy (Ravery et al., 1993). In the present case, though kidneys were
situated in the lumbar region, the right kidney was supplied by two accessory renal
arteries. It is possible that the kidney has been assumed an abnormal higher position
at first, and then descended for a short distance. Hence the failure in the disappear-
ance of the blood vessels that supplied the kidney when it was located in a higher
position resulted in the observed additional renal arteries.

Any of the mesonephric arteries can develop to become the testicular artery, but
they derive usually from the caudal group and rarely from the middle or cranial
group (Felix, 1912). It may be suggested that, in this case, the testicular arteries on
the right and left side evolved from the middle and cranial groups, respectively. The
persistence of several mesonephric arteries may result in additional testicular arteries
(Kitamura et al., 1987), similar to what was seen in present case.

Felix (1912) reported that when the testicular artery derives from the cranial group
of mesonephric arteries, it passes posterior to the renal artery; however in present
case testicular arteries passed anterior to the renal artery. This means that the cranial,
middle and caudal groups are not independent of each other but connected by longi-
tudinal anastomotic channels, which located anterior to the developing renal artery.
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