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ABSTRACT

Objectives: Analyze the anatomic variations of the testicular veins in human cadavers and fetuses.

Materials and Methods: One hundred male adult cadavers and 24 fetuses were studied. Four anatomic aspects were
considered: 1) Number of testicular veins, 2) Thelocal of vein termination, 3) Type and number of collateral s present and 4)
Testicular veintermination angle.

Results: Cadavers— Right side—Onetesticular vein occurred in 85% and 2 veinsin 5% of the cases. There were communi-
cating veinswith the colon in 21% of the cases. L eft side—Onetesticular vein occurredin 82%, two veinsin 15%, threeveins
in 2% and four veinsin 1% of the cases. Therewere communicating veinswith the colon in 31% of the cases. Fetuses— Right
side—Onetesticular vein occurred in all cases. Thisvein drained to the vena cavain 83.3% of the cases, to the junction of
thevenacavawith therenal veinin 12.5% and to therenal veinin 4.2%. There were communicating veinswith thecolonin
25% of the cases. Left side— Onetesticular vein occurred in 66.6% of the cases, and 2 veinsin occurred 33.3%. Communi-
cating veins with the colon were found in 41.6% of the cases.

Conclusion: Thetesticular vein presents numeric variationsand also variationsinitslocal of termination. In approximately
30% of the cases, there are collaterals that communicate the testicular vein with retroperitoneal veins. These anatomic
findings can help understanding the origin of varicocele and its recurrence after surgical interventions.
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INTRODUCTION The left testicular vein discharges in the left renal
vein in astraight angle, whereas the right testicular
Varicocele consists in the dilation of the vein discharges directly in the inferior vena cavain
pampiniform plexusveins, mainly ontheleft side. Itis an oblique angle (4). The testicular veins present
afrequent pathology that occursin approximately 15% valvesinall itsextension. In theregion of thefourth
of male population, including children (1,2). Varico- lumbar vertebrathetesticular veinsdivided into two
cele can be animportant cause of maleinfertility, and trunks, one lateral and one medial (4,5). The lateral
approximately 41% of infertile male patients present trunk is anastomosed with retroperitoneal veins,
varicocele (3). mainly colonicand rena capsular veins, and themedia
Testicular venous drainage is done through trunk is anastomosed with ureteral veins. Anasto-
the pampiniform plexus, which in the region of the moses between the two venoustrunks are also found
internal inguinal ring givesorigin to thetesticular vein. (4,5).
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Studies on the anatomic distribution of the
testicular veins performed in cadaversare scarce (2,4).
These studies were done in fixed cadavers through
the dissection of the retroperitoneum with identifica-
tion of the course of the gonadal vessels. There are
no studiesin theindexed literature on the anatomy of
the testicular veins performed in human fetuses.

The objective of this work is to present an
analysis of theanatomical variations of number, local
of drainage and collaterals of the testicular veins, as
well as of its distribution in cadavers and in human
fetuses.

MATERIALS AND METHODS

From December 1998 to July 2006, 100 for-
malin-fixed cadavers and 24 fresh male fetuses were
studied. The cadavers were aged between 25 and 75
yearsand did not present previous abdominal surgery.
| dentification of testicular veinswas performed through
simple dissection. Four anatomic findings were con-
sidered: 1) Number of testicular veinsand thelocal of
itsdivision, 2) Thelocal of theveintermination (infe-
rior venacava, rena vein or angle between the renal
vein and theinferior vena cava), 3) The type and the
number of collaterals (supra-renal, lumbar, accessory
testicular) and 4) The angle of testicular vein termi-
nation.

The fetuses studied were in excellent state
of conservation and ranged in age between 20 and 35
weeks post-conception (WPC), calculated through the
measurement of the largest feet (6-9). To study the
testicular veinsin fetuses, a polyester microvascular
resin was injected through the intracardiac inferior
vena cava, after a thoracotomy, aiming to facilitate
theidentification and dissection of thetesticular veins,
as described in previous papers (10). The same ana-
tomic aspects analyzed for the adults were consid-
ered for the fetuses.

RESULTS

Adult Cadavers
Right testicular vein — Of the 100 cases, we
observed the presence of 1 testicular veinin 85% and

of 2 veinsin 15%, totaling 115 testicular veins. The
local of drainage of the testicular vein when it has
only onetrunk wasthe inferior vein cavain 99 cases
and in 1 case the sole testicular vein drained to the
right renal vein (Figure-1). Among the 15 cases pre-
senting 2 testicular veins, in 7 casesthetesticular vein
ended in the angle between the renal vein and the
inferior venacava. In 98% of the cases, the testicular
veindrainedinthevenacavainanacuteangle, andin
1 case, the angle was straight. In 21% of the cases,
we observed collateral veins communicating with the
colon, which derived from the lateral division of the
gonadal vein (Figure-2).

Left testicular vein — Of the 100 cases, we
observed the presence of 1 testicular vein in 82% of
the cases, 2 veinsin 15% of the cases, 3 veinsin 2%

Figure 1 — Schematic drawing highlights a cadaver where the
right testicular vein (TV) dischargesin theright renal vein (RV).
VC = inferior vena cava; K = kidney.
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Figure2— Schematic drawing highlightsthe division of the tes-
ticular vein, originating alateral branch (LB). VC = inferior vena
cava, RV = right renal vein; K = kidney.

of the cases and 4 veinsin 1% of the cases, totaling
122 testicular veinsin theleft side. Thelocal of drain-
age of theleft sidetesticular veinswasthe renal vein
in all cases (Figure-3), independently of the number
of testicular veins. The angle of drainage of the left
testicular veinintherenal vein wasstraight in 95% of
the cases. We observed the presence of veins com-
municating with the colon, derived from the lateral
division of the gonadal vein, in 31% of the cases.

Fetuses

Right testicular vein — Of the 24 cases, we
observed the presence of only 1 testicular veinin all
cases. Thelocal of drainage of thetesticular vein was
intheinferior vena cavain 83.3% of the cases, in the
junction of the renal vein with the inferior vena cava
in 12.5%, and in the renal vein in 4.2% of the cases.
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In 95.8% of the cases, the testicular vein drained in
the vena cava with an acute angle, and in 1 case, the
angle was straight. The presence of communicating
veinswith the colon, derived from thelateral division
of the gonadal vein, was found in 6 cases (25%).

Left testicular vein — Of the 24 cases, we
observed the presence of 1 testicular vein in 66.6%
of the cases and 2 veinsin 33.3% of the cases, total-
ing 32 left testicular veins. In all cases, the local of
drainage of theleft testicular veinswastherenal vein.
Theleft testicular vein drained in therena veinwitha
straight angle in 93.75% of the cases, and in 2 cases
(6.25%), the angle was acute. The presence of com-
municating veinswith the colon, derived from the lat-
eral division of the gonadal vein, wasfound in 10 of
the 24 fetuses (41.6%).

5 - |
Figure 3 - Schematic drawing highlights a cadaver wherethere
is no division of the left testicular vein (TV), which drainsin a
straight angle at theleft renal vein (RV). VC = inferior vena cava,
A= aorta, U = ureter; K = kidney.
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COMMENTS

Anatomic variations of thetesticular vein are
frequent, especially concerning the number of left side
gonadal veins and the angle of termination of these
veins (4). These variations can be explained by the
persistence of primary venous systemsthat during the
embryological period originatetheinferior venacava
(1,11). The left gonadal vein develops between the
5th and the 7th weeks after conception, being derived
fromthe distal or post-renal portion of the sub-cardi-
nal vein (12). In our sample, we have observed the
presence of variationsin the number of testicular veins
of the right side in 15% of the cases in adult cadav-
ers. Intheleft side, wefound the presence of multiple
veins in 18% of the cases in adult cadavers and in
33% of the case in fetuses, corroborating the high
incidence of numeric variation in the gonadal veins.

Anatomic variations of thelocal of drainage
of the testicular veins were found mainly at the right
side. All left testicular veins (either single of multiple)
drained to therenal vein, whiletheright testicular vein
drained to theinferior venacavain morethan 83% of
the cases.

Thetreatment of varicocel e can be performed
through various methods. This can be accomplished
by open surgery, videolaparoscopic surgery (13) or
sclerotherapy (14). The objective of the treatment is
theabliteration of theveinsthat drain thetesticle, while
preserving the vas deferens and the testicular artery
(15). However, some studies report that the ligature
of thetesticular artery together with thetesticular vein
decreases the recurrence index after varicocele sur-
gery, sincetherearelittle veins close to the adventitia
of the artery that can become varicose after the ex-
clusion of the main testicular vein, causing the recur-
rence of the varicocele (16).

During performance of sclerotherapy, a con-
trast medium isinjected into the testicular veins, a-
lowing the visualization of the valves and the number
and the course of theveins (1). Previous studies have
made evident that in approximately 74% of the cases,
the patients could present insufficiency in the valvar
mechanisms of the gonadal veins (1). In the present
study, an analysis of the presence of valves in the
testicular vein was not accomplished.
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Inthepast, the presence of collateral branches
of testicular veinswas considered as anomaly, never-
theless, aprevious study with adultsand neonateshave
found approximately 74% of gonadal veinscollaterals
communicating with the colon (4). In our sample, we
found collateralsto the colon in 31% of the adult ca-
davers and in 41% of the fetuses.

The incidence of recurrence after surgical
cure of varicocele variesfrom 0.6 to 45% (17), being
the recurrence most common after surgeries per-
formed in pediatric patients (17). One of the factors
that seem to be involved in the recurrence after sur-
gery of varicoceleisthe anatomical distribution of the
testicular veinsin the retroperitoneum (4). The pres-
ence of collateral veins communicating the testicular
vein with veins of the colon and with collateral veins
at the opposite side, could explain the compromise of
Spermatogenesisin cases of unilateral varicocele, as
well asthe recurrence of varicocele after surgery (4).
Thetype of surgical technique could aso favor recur-
rence. Retroperitoneal ligature are the surgica pro-
cedure that course with the highest rates of recur-
rence, between 10 and 15% (12). Microsurgical sub-
inguinal ligature is today the technique of choice for
varicocele surgery, since this techniqueis performed
inaregionthat iscloser to thetesticle, decreasing the
chanceof collatera sreactivation through retroperito-
neal anastomoses.

CONCLUSIONS

Variations in the number and in the local of
termination arefrequent. In approximately 30% of the
cases, there are collateral s that communicate testicu-
lar veinswith retroperitoneal veins. These anatomical
findings can help in understanding the origin of vari-
cocele and itsrecurrence after surgical interventions.
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