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ABSTRACT

Introduction: Paired kidneys are located retroperitoneally in para-vertebral gutters and receive
20% of cardiac output. Each kidney is supplied by a single renal artery from aorta in 70% of indi-
viduals.

Objective: Identifying and reporting variations in renal vasculature. This was a case report, from
CMH Lahore Medical College, Lahore.

Anatomical variations in the vascular pattern of kidneys have been well documented in medical lite-
rature. Aberrant renal arteries hold significant importance in diagnostic and therapeutic strategies.
Knowing the possibilities of aberrant renal vessels, provides a better approach to radiological and
surgical interventions in cases of nephrectomies, renal tumors, transplants and renal vascular dis-
orders. In this milieu, present case is being reported to highlight multiple variations in renal vascu-
lar pattern. There was left sided accessory renal artery originating from aorta along with unusu-
ally long and little tortuous principal renal artery. There was hilar congestion due to complex ar-
rangement of unusually long pre-hilar portion of segmental veins draining into short renal vein. On
the right side extra-hilar (aberrant) renal arteries combined with complex branching pattern of re-
nal arteries was observed in a 40 years old male cadaver, detected during dissection performed in
routine gross anatomy course.
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INTRODUCTION

Paired kidneys are located retroperitoneally in para-
vertebral gutters and receive 20% of cardiac output.
Each kidney is supplied by a single renal artery from
aorta in 70% of individuals.!

Previous studies have labeled additional renal
vessels as accessory, aberrant, anomalous or super-
numerary.2 According to Graves3 the term ‘aberra-
nce’ has been applied equally to additional artery
along the normal renal pedicle, or to any polar ar-
tery. However Satyapal et al.4 defined accessory re-
nal artery as a branch from aortic branches and ad-
ditional renal artery as branch of aorta. According to
Rao and Rachanas an accessory renal artery is the
one that is present in addition to the main renal ar-
tery and enters the kidney through hilum whereas
aberrant renal artery supplies the kidney without
entering its hilum.

During development of human embryo, lateral
splanchnic arteries supplying the developing kidneys
may persist as accessory renal or suprarenal arteries.
These vessels may be bilateral or unilateral.6 Acces-
sory renal arteries are common in 30% of individ-
uals, and usually take origin from the aorta above or
below the main renal artery.! Thomson? in the report

of committee of collective investigations appointed
by ‘Anatomical Society of Great Britain and Ireland’
documented the rate of renal vascular variations to
be 25 — 26% of 419 bodies. Rarely, accessory renal
arteries arise from the superior mesenteric arteries,8
inferior mesenteric artery,? coeliac and common iliac
arteries.! Thorough knowledge of variations in vas-
cular pattern is important to avoid iatrogenic inju-
ries during surgical procedures.?

CASE REPORT

During routine dissection at Combined Military Hos-
pital Medical College, multiple variations in number
and branching pattern of renal arteries were obser-
ved in a 40 years old male cadaver with unknown
medical history. Hilar region was carefully dissected
and cleared.

On the Left Side

An accessory renal artery (inferior polar artery) was
found on the left side. It was arising from the lateral
aspect of abdominal aorta about 1.5 cm above the
origin of inferior mesenteric artery. It coursed late-
rally on the left psoas major muscle passing under
the left gonadal vessel and crossing over the upper
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end of ureter to enter lower pole of kidney. The usual
left hilar renal artery was comparatively long. It gave
an apical branch as extra hilar artery entering the
superior pole and entered the hilum showing little
arched course. The actual length of renal vein proper
was short and segmental tributaries of renal veins
were unusual in having long pre hilar length and lar-
ge size with complex arrangement leading to hilar
congestion. Though, no remarkable finding was noti-
ced regarding position and relations of kidney but
surface was not smooth. It showed nodular appea-
rance.

On the Right Side

Hilum of the kidney was facing little anteriorly in its
upper part which could be due to mal — rotation of
kidney during development. Right renal artery divi-
ded into 8 branches, out of which 3 branches origi-
nated from a common point of right renal artery and
entered the upper pole separately. These can be cal-
led as apical aberrant / extra-hilar branches. The re-
maining 5 branches pierced the hilum. Unlike the
left renal vein, right renal vein was leaving the hilum
as a single vessel. Surface, position and relations of
right kidney were normal.

DISCUSSION

Renal vasculature can show various patterns of aber-
rant renal arteries which are usually due to abnor-
mal rotation or position of kidney.1o* Superior renal
polar arteries are usually single and arise from aorta
or renal arteries.5 In this report, there were 3 supe-
rior extra-hilar branches arising from renal artery
showing a rare pattern. Commonly extra hilar apical
segmental artery does not divide unless it enters the
kidney but rarely, it divides into leash of vessels pier-
cing the superior pole separately.4 Incidence of infe-
rior polar accessory arteries is twice to the superior
polar arteries.’2 Sampaio and Passos!3 found two hi-
lar with one superior pole extra hilar branch in 9 out
of 266 kidneys.

Accessory renal artery was found on the left side.
Left sided preponderance of the accessory renal ar-
tery was also observed by Brodie et al.14 who found
double renal arteries in 28 out of 273 cases more on
the left side. This is also supported by the work of
Satyapal et al.4 according to which the incidence of
extra renal artery is more on left side (27.6%) than
on the right side (18.6%) and they also observed the
sex and race incidence to be 28% and 5.1% in males
16.4% and 3.8% in females. Recently, a study con-
ducted by Gupta et al.’s has documented presence of
two pre-caval right renal arties and four left renal ar-
teries arising from aorta.

These vascular variations may be associated with
underlying renal pathologies. The abnormal divi-
sions of renal artery at hilum can be associated with

Fig. 1: Left kidney: 1) renal artery, 2) apical segmental
artery, 3) continuation of renal artery, 4) polar
artery crossing ureter, 5) ureter, 6) origin of
polar artery from aorta, 7) long segmental vein,
8) abnormal nodular surface of kidney, 9) Testi-
cular vein.

Fig. 2: Right kidney: 1) aorta, 2) reflected inferior vena
cava, 3) renal artery, 4-6) extra-hilar branches of
renal artery, 7) cut end of renal vein, 8-10) seg-
mental branches of renal artery, 11) ureter.
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Fig. 3: 1) Inferior vena cava, 2) left renal vein, 3) abdo-
minal aorta, 4) left renal artery, 5) inferior polar
artery, 6) ureter, 7) left gonadal, 8) aberrant re-
nal arteries.

some embryonic renal malformations.1o.16 Moreover,
accessory renal artery, crossing and compressing the
ureter, can lead to hydronephrosis.t7 Rouviere et
al.18 observed significant incidence of pelvic — ure-
teric obstruction in cases of abnormal course of renal
vessels at hilum.

Knowledge of renal vascular anatomy holds pri-
me importance in multiple advance diagnostic and
surgical techniques as transplanting a kidney with
single artery is easier and successful’ than kidney
with multiple arteries, which is associated with more
chances of infarction and hemorrhage.2o Atypical
vascular pattern of renal pedicle can lead to massive
haemorrhage during surgical traction.2 Another cli-
nical significance of knowing the possible renal vas-
cular variation is to avoid the surgical complications
especially in laparoscopic surgeries in which surgeon
have limited exposure has assistance.2! It can also
influence the arteriographic reports and endovascu-
lar interventions.22:23

It is concluded that identification of the vari-
ation in renal vascular patterns can be helpful in ma-
king renal surgeries uneventful and successful. Tho-
ugh a large number of renal vascular variations have
been reported previously, this pattern of combined
variations is not common but its knowledge is impo-
rtant that can be helpful in reducing the chances of
any type of interventional complications in patients.
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