
Introduction
Normally, right and left kidneys are supplied by 

one renal artery, with each arising from the abdomi-
nal aorta at the level of L2 vertebra. Renal arteries pass 
transversely to reach the renal hilum. The right renal 
artery passes posteriorly to the inferior vena cava in its 
course. Testicular arteries are also the branches of the 
abdominal aorta given at the level of L2 vertebra just 
below the origin of renal arteries. They pass downward 
and laterally in the retroperitoneal space of the poste-

rior abdominal wall to reach the deep inguinal ring. The 
middle suprarenal arteries are the branches of the ab-
dominal aorta supplying the corresponding suprarenal 
glands [1]. 

Variations in the arteries supplying the kidneys, 
testes and suprarenal glands are common. It has been 
reported that the incidence of multiple or accessary re-
nal arteries is 20.2% on the right side and 19% on the 
left side [2].  The testicular arteries are reported to take 
origin from four other arteries in different cases other 
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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ABSTRACT 

Knowledge of variations of blood vessels of the abdomen is important during operative, diagnostic and endovascular pro-
cedures. During routine dissection of the abdominal cavity, we came across multiple vascular anomalies involving renal, 
suprarenal and testicular arteries. The left kidney was supplied by two renal arteries originating together from the abdomi-
nal aorta, and the right kidney was supplied by two accessory renal arteries, one of which was arising from the right renal 
artery and the other one from the aorta (about 2 inches below the origin of the renal artery). Accessory renal veins were 
present on both sides. The right testicular artery was arising from the lower accessory renal artery. The left testicular artery 
was looping around the inferior tributary of the left renal vein, whereby forming a sharp kink. The left middle suprarenal 
artery was diving into three small branches; the upper two branches were supplying the left suprarenal gland, whereas the 
lower branch was supplying the left kidney. Furthermore, detailed literature and the clinical and surgical importance of the 
case are discussed.

Key words: Accessory renal artery, vascular variations in abdomen, renal artery variations, compression of vessels, mid-
dle suprarenal artery



than its normal origin [3]. Among the suprarenal ar-
teries, the middle suprarenal artery is considered to be 
highly variant [4]. The variety of variations in these ves-
sels reported in the literature is so vast that it becomes 
nothing but essential for the clinicians and surgeons 
to be aware of these variations. Keeping this in mind, 
multiple arterial variations observed in renal, testicular 
and suprarenal arteries are being reported in the pre-
sent case. 

Case Report
During routine dissection of an approximately 

55-year-old male cadaver, multiple vascular variations 
in the abdomen were observed at the University of 
West Indies, Trinidad and Tobago. The left kidney was 
supplied by two renal arteries originating together from 
the abdominal aorta at the level of L2 vertebra (Figure 
1). The right kidney was supplied by two accessory re-
nal arteries, of which the upper one was arising from 
the right renal artery and was entering into the kidney 
through its anterior surface just above the hilum. The 
lower accessory renal artery was arising from the ab-
dominal aorta (about 2 inches below the origin of the 
right renal artery) and was passing anteriorly to the in-
ferior vena cava to reach the lower pole of the kidney 
(Figures 2,3). Both kidneys had accessory renal veins 
draining them. The right testicular artery was arising 
from the right lower accessory renal artery (Figures 
2,3), and the left testicular artery was looping around 
the inferior tributary of the left renal vein, whereby 
forming a sharp kink during its course (Figure 1). The 
left middle suprarenal artery was diving into three 
branches. The upper two branches were supplying the 
left suprarenal gland, and the lower branch was supply-
ing the left kidney (Figure 1).

Discussion
A wide variety of variations of the right and left renal 

arteries has been reported in the literature. A presence 
of two renal arteries on the right side, originating from 
the abdominal aorta, has been reported by Singh et al. 
[5]. Knowledge of variations of the renal artery and its 
branching pattern is useful for surgeons performing 
nephrostomies and renal transplantations. Accessory 
renal arteries in 30–35% of cases may enter the upper 
or lower poles of the kidneys. The main clinical impor-
tance of those arteries which are entering through the 
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Figure 1. Dissection of the abdomen showing the double left renal 
arteries (LRA) arising from the abdominal aorta (AA). A kink formed 
by the left testicular artery (LTA) as it was looping around the left renal 
vein (LRV, cut and pulled downward) can also be noted. The middle 
suprarenal artery (MSA) giving off two branches (BrSG) to the left 
suprarenal gland and one branch (BrK) to the left kidney (LK) is also 
seen. 

Figure 2. Dissection of the abdomen showing the accessary renal 
arteries on the right side. It may be noted that the upper accessary 
renal artery (UAR) is passing posteriorly to inferior vena cava (IVC) 
before piercing the anterior surface of the right kidney (RK) slightly 
above the hilum. The lower accessary renal artery (LAR) is passing 
anteriorly to the inferior vena cava (IVC) and posteriorly to the right 
renal vein (RTV) to enter into the lower pole of the kidney. Origin of 
the right testicular artery (RTA) from the lower accessary renal artery 
(LAR) is also seen. (AA:Abdominal aorta, RRV: Right renal vein, PM: 
Psoas major muscle, IL: Iliacus muscle)



lower pole is that they may obstruct the ureter, leading 
to hydronephrosis [5]. The anatomical knowledge of 
accessory or multiple arteries is essential before per-
forming any transplantation surgeries where microvas-
cular techniques are employed to reconstruct the renal 
arteries [6]. Intra-operative bleeding and post-surgical 
complications are often observed as a result of multi-
ple or accessory renal arteries. A careful suturing is re-
quired by the surgeons in the cases having accessory or 
multiple renal arteries [7].

Variations in the origin of testicular arteries are 
common and frequently reported. The arteries may 
vary at their origin; one or both arteries may arise from 
the renal artery, suprarenal artery or lumbar artery. 
They may arise from a common trunk, and there may 
be two, three or four on one side. [3] However, the tes-
ticular artery arising as a branch of an accessary renal 
artery is a unique observation. The gonadal artery vari-
ations are reported to be more common in male than 

in female fetuses, and are more on the right side than 
on the left [8,9]. However, in the present case it can be 
noted that the testicular artery variations were bilateral. 
On the left side, though the origin of the artery was nor-
mal, during its course it hooked around the renal vein, 
whereby forming an abrupt kink. Though such loop-
ing of the testicular artery has been reported by some 
of the earlier workers, the frequency of such observa-
tions is very limited [10,11]. The arching of the left 
testicular artery around the left renal vein could lead to 
compression of the renal vein and the artery itself. Ana-
tomical knowledge of the testicular artery is vital while 
performing operative techniques of treating varicocele 
and undescended testes within the abdominal cavity. 
During varicocelectomy the testicular artery must be 
preserved in order to prevent the testicular atrophy. In 
microvascular autotransplantation of intra-abdominal 
testis, origin and course of the testicular artery must be 
carefully identified [12]. Therefore, awareness of the 
possible existence of such variations of testicular arter-
ies is of great importance during surgical procedures in 
this region.

There are many reports of variations in the origin 
of suprarenal arteries, especially the middle suprarenal 
artery [4]. Brohi et al. reported a case of high origin of 
the left testicular artery with a suprarenal branch from 
it on the left side [13]. However, the middle suprarenal 
artery giving an accessory renal artery is being reported 
for the first time, to the best of our knowledge. In the 
case of spontaneous retroperitoneal hemorrhage from 
an adrenal artery aneurysm, knowledge of such varia-
tion might help surgeons during surgery. It is also im-
portant during laparoscopic adrenalectomy because 
such variations may affect the orientation of the sur-
geon [12]. The thorough knowledge of anomalous arte-
rial anatomy of the suprarenal gland is required for sur-
gical and radiological interventions of retroperitoneal 
organs of the upper abdomen to avoid complications.

Conclusion
Even though the isolated cases of a presence of ab-

normal/accessory renal arteries, abnormal origin and 
course of testicular arteries or abnormalities of supra-
renal arteries are not rare, occurrence of such compli-
cated variants in one case is very rare. Furthermore, 
variations reported here are of immense importance in 
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Figure 3. Further dissection of the abdomen showing the origin of the 
upper accessary renal artery (UAR) from the right renal artery (RRA). 
Inferior vena cava (IVC) has been cut and pushed downward to expose 
the right renal artery. Origin of the right testicular artery (RTA) from the 
lower accessary renal artery (LAR) is seen. (RK:Right kidney, RRV: 
Right renal vein, RTV: Right testicular vein)



view of their unique localization relative to other ab-
dominopelvic organs and structures.
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