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ABSTRACT

During the dissection of an 80-year-old male cadaver, the following three
unusual variations of testicular vasculature were encountered: 1) bilateral
anonymous descending retroperitoneal veins that drained into the testicular
veins, 2) bifurcated left testicular vein that drained into the left renal vein and
3) a branch of left testicular artery that entered the hilum of the left kidney.

The co-occurrence of multiple variations like this could be potential risks
for various medical conditions including varicocele and varicocele associated
male subfertility or infertility. These could also affect the interpretation of
outcomes of interventional radiological procedures and increase the risk of
complications during vascular, renal and urologic surgeries. So, awareness
of such variations would play a crucial role in the diagnosis and differential
diagnosis of causes of male infertility, urologic diseases, and in the planning
and deployment of appropriate radiologic and surgical strategies to reduce the
risk of iatrogenic complications.
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INTRODUTION

he testicular (internal spermatic) veins are the major drainage routes

for venous blood from the testes and epididymides to the inferior
vena cava on the right side and to left renal vein on the left side [1]. They
present with variable numbers, communications and termination patterns.
Particularly, the left testicular vein that drains into the left renal vein can
be bifurcated with an oblique communication between its branches [2], can
provide a branch that drains into the second lumbar vein [3], can be double
[4] and can also have unusual communications with the colonic veins [5].
The testicular veins and the pampiniform plexus that surround the testicular
arteries provide a countercurrent heat exchange mechanism that cools the
testicular arterial blood as it reaches the testis. This mechanism, together with
the cremaster and dartos muscles, therefore, helps to regulate the optimum
temperature for spermatogenesis [6]. Varicosis of the testicular veins and the
pampiniform plexuses (varicocele), which is more frequent on the left side
than the right, is a significant risk factor in the causation of male subfertility
or infertility by adversely affecting the heat exchange mechanism. Varicocele
particularly causes elevated scrotal temperature (heat stress) with a consequent
impairment of spermatogenesis [7], hypogonadism (8] and BPH [9].

The testicular veins are also clinically important for they can be used in
different clinical procedures including the lengthening of renal vein during
kidney transplantation, laparoscopic varicocelectomy and also serve as
entry portal for percutaneous retrograde varicocele embolization [10]. The
variability of the testicular veins is also of considerable importance in the
rarely performed and controversial testicular transplantation procedure from
a male identical twin donor [11].

The testicular arteries are paired branches of the anterolateral aspect of
the abdominal aorta. These arteries can also originate from unusual spots
on the abdominal aorta or from the renal arteries, accessory renal arteries,
suprarenal arteries, lumbar arteries and rarely from the common iliac,
internal iliac or inferior epigastric arteries [12]. The testicular arteries can
also originate by a common stem with the inferior suprarenal arteries from
the abdominal aorta showing a wide range of variabilities, which are found
almost exclusively on the left side [12]. For the testicular vessels are closely
related to the renal vessels, suprarenal vessels, the kidneys, renal pelvises
and the ureters, the knowledge of variations of these vessels is of immense
clinical importance during renal transplantation, vascular surgeries and
interventional radiological procedures.

MATERIALS AND METHODS

During the dissection study of the retroperitoneal space of an 80-year-old male
cadaver, three unusual variations of the testicular vasculature were noted. The
vessels were carefully dissected, cleaned and painted red (for arteries) and blue
(for veins) and photographs were taken for illustrations.

CASE REPORT
The observed testicular vascular variations consisted of:

1. Bilateral anonymous descending retroperitoneal veins formed by the
confluence of multiple small veins of the posterior abdominal wall that
descended ventral to the psoas muscle on the right side and the iliopsoas
muscle on the left side. These veins joined the testicular veins of the respective
side at a caudally directed acute angle, which is more pronounced on the right
side (Figure 1 A and B). The right testicular vein is joined by the descending
retroperitoneal vein short after it entered the abdomen through the deep
inguinal ring, while on the left side it opened into the left testicular vein
higher up near the point where the testicular vein crossed from medial to
lateral ventral to the left ureter (Figure 1 A and B).

2. Bifurcated left testicular vein into diverging larger medial and smaller lateral
divisions that joined the left renal vein independently. The larger medial
branch joint the left renal vein short after it crossed over the abdominal aorta
and the smaller lateral branch joined it close to the left renal hilum (Figure

1B).

3. A small branch of the left testicular artery ascended dorsal to the left
testicular vein and the branches of the left renal artery and vein, and then
divided into anterior and posterior branches that ran on the respective sides
of the renal pelvis to enter the hilum of the left kidney (Figure 1B).

DISCUSSION

As revealed by many studies and reports, variabilities in the termination,
number and communication patterns of the testicular veins are very common
[1]. A previous case report revealed a bifurcated left testicular vein into right
and left branches that terminated in the left renal vein. These branches were
interconnected by an oblique communicating branch [2]. The bifurcation or
division pattern of the left testicular vein into medial and lateral divisions
in the present case report is similar to the above report but there is a
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Figure 1 A&B) Photograph of the retroperitoneal space in an 804ear-old male
cadaver illustrating the descending right (A) and left (B) retroperitoneal veins ventral
to the psoas (A) and iliopsoas (B) muscles to join the testicular veins at an acute angle
and demonstrates the renal branch of left testicular artery as it ascends and divides
into anterior and posterior branches that entered the hilum of the left kidney. Red
arrows indicate the opposing direction of blood flow in the testicular and descending
retroperitoneal veins.
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significant size difference between the divisions (larger medial and smaller
lateral divisions) and no communication between the branches was observed
between the divisions. Another case report also described a similar division
of the left testicular vein with a different drainage pattern of its divisions,
where the medial division ended in the left renal vein and the lateral division
drained into the second lumbar vein [3]. The reported lateral division appears
to have similarity to the left anonymous descending retroperitoneal vein in
the present case report but the author of the current report considers the
descending retroperitoneal veins as tributaries draining into the testicular
veins rather than divisions from the testicular veins joining other veins.
According to the current observation these descending retroperitoneal veins
are unusual and bilateral veins draining venous blood from the posterior
abdominal wall into the testicular veins at acute angles. The additional blood
carried by these veins into the testicular veins could raise the intravenous
hydrostatic pressure and could possibly increase the risk of varicocele.
In relation to this pattern of drainage, according to the law of physics, I
believe that the additional drainage of blood from the almost vertically
oriented veins from the posterior abdominal wall into the testicular veins
at a caudally directed acute angle of drainage in the direction of gravity or
against the stream of blood flow in the testicular veins (counter current flow
of fluids), would potentially slow the normal flow of blood in the testicular
veins (counter current flow limitation or CCFL) and this at the mean time
could increase the volume of blood in the testicular veins consequently
leading to increased intravenous hydrostatic pressure. This could also affect
the valvular competence in the testicular veins enhancing retrograde flow
(reflux) and pooling of blood in the pampiniform plexus increasing the
risk of varicocele with its consequent complications. Additionally, if such
unusual veins draining into the testicular veins in the abdomen are missed
during laparoscopic varicocelectomy through retroperitoneal approach
(Palomo’s procedure) they could increase the risk of varicocele recurrence.

Though it can occur bilaterally, left sided varicocele is predominant and is
associated with elevated scrotal temperature causing various complications
[6]. Such complications can occur in males of any age presenting with
primary infertility (35%) or secondary infertility (80%) [6]. The varicocele
associated raised intrascrotal temperature causes heat stress that results in
oxidative stress and excessive reactive oxygen species formation affecting
the rate of spermatogenesis and increased apoptosis/DNA degeneration
with consequent male infertility [6]. As it was explained in a review study
on varicocele and testicular function; varicocele plays a detrimental impact
on Sertoli and Leydig cells of the testis. It is associated with decreased
responsiveness of Sertoli cells to FSH and altered androgen binding protein,
transferrin and inhibin levels leading to decreased testosterone production. It
also causes cytoplasmic vacuolization, atrophy and reduction in the number
of Leydig cells associated with decreased level of testosterone [7, 8]. A study
done on 901 patients with BPH, demonstrated that there is a straightforward
pathophysiologic connection between varicocele and BPH. According to this
study, the refluxed venous blood rich in free-testosterone is diverted directly
to the prostate via the testicular-prostatic venous communications and
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accelerates the rate of prostatic cell production and prolongation of cellular
life span increasing the prostatic cell population leading to BPH [9].

Testicular arterial variations are also frequently reported. As a previously
published research work on 42 cadavers demonstrated almost all the
testicular arterial variations occurred on the left side. One of the encountered
variations was that the testicular artery provided a suprarenal branch and
continued farther as the proper testicular artery [12]. Even though the
variant finding in this current report is also on the left side, the branch that
is given off of the testicular artery differs in that it did not extend to the
suprarenal gland, rather divided into anterior and posterior branches that
entered the left kidney running on the respective sides of the renal pelvis. No
documentation describing such a branch of testicular artery to the kidney(s)
similar to the finding in this case report is found in the review of literature.
I, the author of this report, believe that the sharing of the testicular arterial
blood through unusual branches like in this case, could possibly reduce the
arterial blood flow to the testis increasing the risk of hypoxia, oxidative stress
and testicular atrophy which can add up to the complications caused by the
varicocele.

Moreover, due to the close relationship with the kidney and its hilar
structures including renal vessels and renal pelvis and the ureters; the
knowledge of testicular venous and arterial variations is of immense
clinical importance during renal transplantation, vascular surgeries and
interventional radiological procedures.

CONCLUSION

The co-occurrence of testicular vascular variations could be potential risk
factor for various clinical conditions like varicocele, which is frequently
associated with male subfertility or infertility. Multiple variations like
these could also affect the interpretations of outcomes of procedures like
interventional radiology. So, awareness of such variations would help in the
differential diagnosis of causes of male fertility disorders, urologic diseases,
and in the planning and deployment of appropriate radiologic and surgical
strategies to reduce the risk of complications during and after treatment of
varicocele, renal transplantation, endovascular repair of abdominal aortic
aneurysm and other nephron-urologic surgeries.
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