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Arched left gonadal artery over
the left renal vein associated with
double left renal artery

Ranade A V, Rai R, Prahbu L V, Mangala K, Nayak S R

ABSTRACT

Variations in the anatomical relationship
of the gonadal arteries to the renal vessels
are frequently reported. We present, on a
male cadaver, an unusual origin and course
of a left testicular artery arching over the
left renal vein along with double renal
arteries. The development of this anomaly
is discussed in detail. Compression of the
left renal vein between the abdominal
superior mesenteric
artery usually induces left renal vein
hypertension, resulting in varicocele. We
propose that the arching of left testicular
artery over the left renal vein could be an
additional possible cause of the left renal
vein compression. Therefore, knowledge
of the possible existence of arching gonadal
vessels in relation to the renal vein could
be of paramount importance to vascular
surgeons and urologists during surgery in
the retroperitoneal region.
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INTRODUCTION

Reproduction is a fundamental process that allows the
living organisms to preserve their progeny and evolve
by transmitting genes. The testis is an important
reproductive organ, upon which the survival of the
human species depends.!’ The testicular vessels play
major roles in the thermoregulation of this organ.®
Normally, each testicular artery arises anteriorly from
the aorta a little inferior to the renal arteries. According
to Notkovich, the gonadal arteries have been classified
into three types based on their anatomical relationship
to the renal vein. These are: Type I, in which the
gonadal arteries arise from the aorta behind or below
the renal vein and proceed downwards and laterally
into the inguinal canal, Type II, where the artery

double left renal arteries after reflecting the inferior vena cava
downwards.

I. Left testicular artery; 2. Left kidney; 3. Left renal vein;
4. Inferior vena cava; 5. Abdominal aorta; 8. Superior left
renal artery; 9. Inferior left renal artery; and 10. Double left
renal vein.

arises from the aorta above the level of the renal
vein and crosses in front of it; and Type III, where the
gonadal arteries arise from the aorta behind or below
the renal vein and courses upwards to arch over the
renal vein.®

Compression of the left renal vein can be a possible
aetiological factor of idiopathic varicocele in man
and/or orthostatic albuminuria® and can also lead to
a phenomenon called the “nutcracker effect”, where
the left renal vein is compressed between the aorta
and superior mesentric vessels.® We report a case in
which the left testicular artery arched over the left
renal vein. The development of these anomalies for
the unusual vascular pattern coupled with the possible
importance of this and similar anomalies in causing
varicocele, and the related clinical and pathological
importance of this case, are discussed.
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|. Left testicular artery; 2. Left kidney; 3. Left renal vein; 4. Inferior vena cava; 5. Abdominal aorta; 6. Double left testicular veins;

7.Ureter

CASE REPORT

An abnormal course of the left testicular artery was
uncovered during routine dissection of the posterior
abdominal wall in our first-year medical class. Two
renal arteries arose from the abdominal aorta at
a distance of about 2 cm from each other on
the left side (Fig. 1). The left testicular artery arose
from the anterior surface of the abdominal aorta
below the origin of the inferior renal artery and
ascended upwards and arched over the left renal
vein and passes downwards and laterally (Fig. 2).
Moreover, two renal veins emerged from the hilum
and united to form a single renal vein on the left
side. Two testicular veins that drained into the left
renal vein the left

separately accompany

testicular artery.

DISCUSSION

The variations of origin and course of arteries of
different organs are not only of anatomical and
embryological interest, but also of practical clinical
importance. For example, when these variations are
possibly the agents of pathological conditions, or in
surgery, when knowledge of them can result in more
accurate treatment.””? The variations of the testicular

arteries can be easily understood in relation to the
embryological development of the gonadal glands
and kidneys and their vascular supply. The gonadal
arteries are persistent branches of mesonephric
arteries that develop cranially and caudally to the
renal pedicle. If the latter persists, they produce the
type L. If the former persists, they become type II
by crossing the renal pedicle with the descent of the
gonad. If the kidney ascends much higher, carrying
its renal vein to a higher level than the origin of the
gonadal artery, the latter will be forced to follow an
arched course around that vein giving rise to the
type III. The fact that the kidney ascends on the left
side, generally higher than on the right, gives us the
explanation for the higher frequency of the type III on
left side.?

The embryonical developmental explanation for
the presence of accessory renal arteries could be due
to the continuous change in the blood supply during
the embryonic and early foetal life. A single renal
artery is present in about 75% of people; about 25%
of adult kidneys have two or four renal arteries. An
accessory renal artery to the inferior pole may cross
anterior to the ureter and obstruct it, causing
hydronephrosis-distension of the renal pelvis and



calyces with urine. It is important to be aware that

accessory renal arteries are end-arteries. Consequently,

if an accessory renal artery is damaged or ligated,
the part of the kidney supplied by it is likely to
become ischaemic.®

Presumably, due to anatomical difference,
varicocele are much more common on the left side.

The incidence of bilaterality ranges from 15% to

50%. But isolated right varicoceles are fairly rare.®

The left testicular vein empties into the left renal vein.

It is about 8-10 cm longer than the right testicular

vein, which drains into the inferior vena cava. This is

believed to result in an increased hydrostatic pressure
that 1s transmitted below the vein through the scrotal
pampiniform plexus, causing dilatation and tortuosity
of these vessels.® Palpable unilateral variocele
occurs on the left side in 85%-90% of the cases.©

The high incidence of varicocele on the left side,

compared to that of the right side is often attributed to

the following causes:”

1. Left testicular vein joins left renal vein at a right
angle, while the right testicular vein joins the
inferior vena cava. The left testicular vein is a
few centimeters higher than the right one with
higher hydrostatic pressure.

2. The left testicular vein is longer than the right
testicular vein, as the left testis is at a lower level.
Hence, it has to bear a larger column of blood and
therefore more pressure.

3. The loaded pelvic colon compresses the left
testicular vein causing back pressure.

4. The left renal vein may be sandwiched between the
abdominal aorta and trunk of the superior mesenteric
vessels, increasing the pressure in the left renal
vein with consequent dilatation of the left
testicular vein. This theory is called “nutcracker
phenomenon™.

5. The testicular artery may arch over the left renal
vein and cause compression of the left renal vein.
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Clinically, persistent left renal vein hypertension
can cause the development of collateral veins and
varicocele.® Nishimura et al reported that 88%
(14 of 16) of patients with left renal bleeding of
unknown origin had left renal vein hypertension.®
The results suggest that the left renal vein hypertension
is a cause of haematuria in a large percentage of
patients with left renal bleeding of unknown origin.
Compression of left renal vein by the arteries
particularly when the subject is in the erect position
may raise the venous pressure in the vein and be

a factor in the aetiology of varicocele and

proteinuria.>!% Knowledge of possible existence
of arching of gonadal vessels in relation to the renal
vein could be of paramount importance to the
vascular surgeons and urologists during surgery in the
retroperitoneal region.
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