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SUMMARY

The Venous drainage of the testicles is asymmetric. The left testicular vein
drains into the left renal vein while the right vein drains into the inferior
vena cava (IVC). However, this textbook pattern is commonly complicated
by anatomical variations in the number of veins draining each testicle and
their sites of termination. Herein, we describe a specimen with three right

testicular veins. The medial two veins terminated by joining the IVC. The
third, lateral testicular vein coursed superiorly and laterally, received a
tributary from the lateral aspect of the right kidney, and then joined the right
subcostal vein. Histological examination of the vein emerging from the lateral
aspect of the kidney revealed this vessel penetrated beyond the renal capsule
into the renal cortex. Such a variation appears to be extremely rare, but has
clinical application in surgical approaches and might provide an additional
route for metastasis of testicular cancer.
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INTRODUCTION

evelopment of mature venous networks that serve the abdominal wall,

kidneys, and gonads are complex and intimately intertwined. During
embryogenesis there are a number of symmetric, longitudinally running
venous channels that develop to drain these regions, including posterior
cardinal, supracardinal, subcardinal, and azygos venous networks. The azygos
network drains the body wall and forms the azygos system. The supracardinal
network forms the infrarenal segment of the inferior vena cava (IVC) and
the subcardial network forms the renal segment of the IVC that includes
suprarenal veins, renal veins and gonadal veins (1).

Venous channels draining the testes emerge from the posterior and superior
aspect of the gland and become the pampiniform plexus. This plexus of
veins is contained within the spermatic cord where the plexus consists of
3 or 4 veins, traverses the inguinal canal and courses along the posterior
abdominal wall, where the veins converge to form a single testicular vein.
The right and left testicular veins terminate asymmetrically. The right
testicular vein empties directly into the IVC just below the entry of the
renal veins, while the left empties into the left renal vein (1). The testicular
veins typically include valves (1). A detailed investigation of testicular veins
revealed that these vessels in fact receive small tributaries from the renal
capsule, ureter and colon (2). Regardless, this textbook pattern of venous
drainage is frequently complicated by duplications and abnormal sites of
termination (3,4). Notably, duplications of testicular veins are up to six times
more common on the left side (4). Herein, we aim to describe a rare variant
of an accessory right testicular vein that receives a tributary from the lateral
aspect of the kidney and terminates in the subcostal vein.

CASE REPORT

The cadaveric specimen described below was embalmed with Maryland State
Blend embalming fluid at the Lake Erie College of Osteopathic Medicine
and dissected under IRB exempt status. During routine dissection of the
posterior abdominal wall of an 84-year-old male, three right testicular veins
were identified (Figure 1A). Two of the veins coursed superior and medial to
terminate by emptying into the anterior aspect of the IVC (Figure 1A, light
blue). A third testicular vein coursed superiorly, anterior to the iliacus muscle
and iliac crest, and crossed the ilioinguinal nerve. This aberrant testicular vein
continued towards the pararenal fat, where it received a tributary from the
posterolateral aspect of the right kidney (Figure 1A, white arrow). This vein
then continued superiorly and joined the right subcostal vein. This aberrant
testicular vein did not contain any valves along its course. Gross inspection
of the right kidney after removal of the renal capsule revealed that the vein

penetrated the renal cortex (Figure 1B). A block of tissue including the vein
was dissected from the kidney, processed for routine histology and stained
with hematoxylin and eosin. Histological examination of the vein emerging
from the lateral aspect of the kidney confirmed that this vessel extended
well past the renal capsule, penetrating deep into the renal parenchyma. A
tissue section containing the vessel throughout the depth of the dissected
block was reconstructed and is shown in Figure 2A. Tributaries of this vein
are indicated by the green arrowheads. Segments of the medium-sized vein
are shown at higher magnification in 1, 2 and 3. Figure 2.1 reveals that
the tunica media of the vein is composed of circular smooth muscle (yellow
arrowhead). Additionally, a small venule was found to course parallel to the
renal vein (blue arrowheads in 1 and 2). Figure 2.2 demonstrates the vein
coursing through the renal parenchyma; renal corpuscles are indicated by
red arrowheads. Figure 2.3 reveals that the tunica media has been reduced
to only a few layers of smooth muscle. No additional gross variants were
identified in this cadaver.

DISCUSSION

Variations in the number and drainage patterns of testicular veins are
common. In fact, up to 21% of subjects have some degree of variation in
normal testicular venous drainage, and such variants are significantly more
common on the left side (3). Furthermore, in a study of 120 gonadal veins,
duplication of the right testicular vein was observed in only 5% of cases but
duplication was observed in 30% of left testicular veins (4). Additionally,
right testicular veins terminate in the right renal vein in 10% of subjects
(4). There are only a few reports of more unusual variations of the testicular
veins. Mazengenya described a specimen with four right testicular veins;
one terminated by joining the IVC, two joined the right renal vein, and
one appeared to terminate in the subcostal vein (5). Gladstone described a
specimen with a right ovarian vein that emptied into the IVC, but received
an accessory renal vein from the inferior pole of the kidney, and a small
tributary from the retroperitoneal adipose inferior to the right kidney
(6). Tubbs and coworkers presented a specimen where both right and left
testicular veins received tributaries from the renal capsule, and then emptied
into the subcostal vein (7). The venous drainage pattern that we have
described appears to be an extremely rare variant. The variation consists of
a venous branch from the right pampiniform plexus which empties into the
right renal vein via passage through the renal parynchyma and an additional
branch which drains into the right subcostal vein. Altogether, this vein
allows connections between the right testicle, right renal vein and the azygos
system. Based on the development of the venous networks draining these
structures, the venous channel described herein appears to be derived from a
persistent subcardinal vein and a supracardinal-subcardinal anastomosis that
was entrapped by the developing metanephros.
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Figure 1) Demonstration of testicular veins. Shown in A is the right posterior abdominal wall showing the IVC, aorta and right kidney (RK). Two medially situated testicular
veins (light blue) joined the IVC. An additional testicular vein (dark blue) split from the pampiniform plexus, received a vein from the right kidney (white arrowhead) and
continued into the right subcostal vein. The ureter is indicated by yellow arrowheads; the right testicular artery (blue arrowheads) arose from the aorta and coursed posterior to the
IVC. Shown in B is the posterior aspect of the right kidney. The vein indicated in A (white arrowhead) is seen to emerge from the posterolateral aspect of the kidney
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Figure 2) Histology of the aberrant renal vein. Figure A shows a montage of an H&E stained section demonstrating the course of the vein (white arrowheads). The vein courses
through the kidney and receives additional tributaries (green arrowheads). The external aspect (surface) of the kidney is indicated by the dashed line. The regions indicated by the
black, blue and red boxes are shown in higher magnification in 1, 2 and 3. The externalmost aspect of the vein is shown in Figure 1 penetrating renal parenchyma (asterisk).
The tunica media is composed of circular smooth muscle (yellow arrowhead). An additional venule was found coursing parallel to the aberrant renal vein (blue arrowhead).
Shown in 2 is a deeper segment of the vein. Renal corpuscles are indicated by red arrowheads. Shown in 3 is an even deeper segment of the vein; a small tributary is indicated

by the green arrowhead

A thorough understanding of anatomical variation, regardless of how
infrequent, is essential for accurate interpretation of radiological imaging and
surgical treatment of patients. Not surprisingly, it is estimated that a significant
number of malpractice cases are linked to inadequate knowledge of anatomical
variation (8). The anatomical variant described here can have clinical
significance because of the structures/veins with which it communicates and
its anatomic location. This vein would be at risk of injury during abdominal
procedures (e.g. retroperitoneal lymph node dissection) (9) or could be
inadvertently ligated, resulting in ischemic injury to the kidney or testicle (10).
Because the left testicular vein empties into the renal vein, compression of the
left renal vein can lead to varicocele. As such, the vast majority of varicoceles
occur on the left side of the body. However, when varicoceles do occur on
the right side, they are typically associated with abdominal neoplasia (11).
Furthermore, duplicated testicular veins are a known risk factor for recurrence
of varicocele following retroperitoneal approaches (12). Because of the size and
location of the aberrant renal vein, it could be mistaken for renal carcinoma,
a renal cyst or a bifid or ectopic ureter on an abdominal CT. Finally, spread
of testicular cancer is most commonly through lymphatic channels, but
there are reported cases of metastasis to the kidney (13,14). While metastasis
to the kidney via lymphatic channels is possible, a venous metastatic route
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without valves may be a more likely pathway. The variant identified here could
provide such a venous route, because of the lack of valves, for metastasis of
testicular cancer to the ipsilateral kidney or for renal carcinoma to spread to
the ipsilateral testicle.
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