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Abstract

Varicoceles are often treated with percutaneous embo-
lization, using fibered coils and sclerosing agents, with
the latter targeted at occlusion of pre-existing collateral
veins. While various methods of surgical and embo-
lization treatment are available, varicoceles may still
recur from venous collateralization. We present a case,
where following demonstration of complete occlusion of
the right and left gonadal veins, direct puncture of the
pampiniform venous plexus under ultrasound guidance
revealed recurrent varicoceles supplied by anastomoses
from the ipsilateral saphenous and femoral veins to the
pampiniform plexus. In doing so, we describe a tech-
nique of percutaneous pampiniform venography in a
case where the pertinent anatomy was not easily dem-
onstrated by other methods.
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INTRODUCTION

A varicocele is an abnormal dilatation of the pampini-
form plexus, the venous drainage system of the testicle.
Both surgical and percutaneous routes have provided
effective treatment with recurrence rates reported at
1%-20% in the recent literature™. The cause of recur-
rence is most frequently demonstrated by retrograde
gonadal venography as collateralization of the gonadal
vein by retroperitoneal collateral flow. We report the
use of ultrasound-guided antegrade venography of the
pampiniform plexus, demonstrating an infrequent etiol-
ogy of varicocele recurrence. We also review the venous
drainage of the testicle, including the pertinent anatomy,
which is more frequently demonstrated by antegrade
venography and more often recognized in the urology
literature.

CASE REPORT

A 45-year-old man with multiple medical problems, in-
cluding end stage idiopathic dilated non-ischemic cardio-
myopathy, with a left ventricular ejection fraction of 20%,
presented with unremitting discomfort related to bilateral
varicoceles. The patient specifically reported significant
bilateral testicular pain and swelling, especially with pro-
longed standing and heavy lifting. He was subsequently
admitted for planned treatment with percutaneous em-
bolization of the gonadal veins and associated collaterals.
Venography following transjugular access demonstrated
reflux into the left and right gonadal veins with extensive
retroperitoneal collateralization to both the left and right
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Figure 1 Venography following transjugular access. A: Left gonadal
venogram with transjugular access demonstrating large left varicocele; B: Left
gonadal venogram, following coil occlusion of the gonadal vein at the internal
inguinal ring, demonstrating extensive retroperitoneal collateralization.

gonadal veins (Figure 1A and B). Occlusion of the go-
nadal veins bilaterally was carried out at multiple levels,
starting at the inguinal ring, using fibered coils (Tornado;
Cook Inc., Bloomington, IN) in the gonadal veins and
N-butyl cyanoacrylate (NBCA) glue to occlude the col-
lateral branches.

While the patient experienced initial improvement,
7 mo following treatment, his symptoms of testicular
pain and swelling recurred. Repeat venography of the
gonadal veins was performed to determine the etiology
of the recurrence. Repeat access through the right inter-
nal jugular vein and catheterization of both renal veins
showed no evidence of residual reflux into either gonadal
vein (Figure 2). The right gonadal vein was occluded at
its origin. Catheterization of the right renal capsular vein
did not show evidence of filling of the gonadal system.
Scrotal ultrasound performed on the same day revealed
large bilateral varicoceles.

The patient was subsequently rescheduled for venog-
raphy using direct puncture of the dilated pampiniform
plexus. Under ultrasound guidance, a dilated branch of
the right pampiniform plexus was accessed using a micro-
puncture needle, followed by placement of a 0.018-inch
guidewire and a 3 French inner micropuncture catheter
(Arrow International, Reading, PA) over the wire. Hand
injection of contrast initially revealed filling of the varico-
cele followed by filling of the right saphenous vein, right

femoral vein, left pampiniform plexus and left saphenous
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Figure 2 Repeat venography via transjugular access, showing a cyano-
acrylate cast of left gonadal vein and collaterals following coil placement
and cyanoacrylate occlusion of collateral circulation.

Figure 3 Direct percutaneous pampiniform venography performed un-
der ultrasound guidance. A: Collateral flow into the saphenous (arrow) and
femoral (arrowhead) venous system through the external pudendal vein (double
arrowhead). Cross filling from right to left through the scrotal veins is also
demonstrated (double arrow); B: Collateral flow to the saphenous vein (arrow)
through the external pudendal vein (double arrowhead) and to the external iliac
vein through the cremasteric/inferior epigastric vein (double arrow).

vein (Figure 3A and B). When the etiology of recurrent
varicocele was established, treatment with sclerotherapy
was not considered because of the likelihood of scle-
rosant reflux into the femoral and iliac venous systems.
Following the diagnosis of recurrent varicocele, the pa-
tient proceeded to undergo surgical ligation of bilateral
gonadal veins and unfortunately suffered a cardiac arrest
shortly after the procedure.
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DISCUSSION

A varicocele is an abnormal dilatation of the pampini-

form plexus, the venous drainage system of the testicle.
Primary varicoceles typically form as a result of valvular
insufficiency of the gonadal vein, with concomitant en-
largement of the pampiniform plexus. Secondary vari-
coceles may form as a manifestation of various disease
processes, such as cirrhosis, abdominal neoplasms, portal
hypertension, or heart failure!”. Varicoceles can pres-
ent with scrotal discomfort, or alternatively low semen
counts and abnormal sperm motility as a treatable cause
of male inferti]ity[l’Z‘s’('].

The pampiniform plexus is a network of veins arising
from the testicular venous outflow. It begins in the scro-
tum and extends into the spermatic cord, then coalesces
to form the gonadal vein, which travels through the in-
guinal canal and into the retroperitoneumm. On the left,
the gonadal vein usually drains into the left renal vein.
On the right, it most often drains directly into the infra-
renal inferior vena cava. Multiple collateral vein variations
may arise, usually between the gonadal vein origin and
the deep inguinal ringm. These are parallel or perpendicu-
lar to the gonadal vein, and may include retroperitoneal,
perirenal, and lumbar veins.

Both surgical and petrcutaneous routes have provided
effective treatment with reported recurrence rates up to
20%"". The reason for recurrence, most frequently dem-
onstrated by retrograde gonadal venography, is collater-
alization of the gonadal vein by retroperitoneal collateral
flow. Controversy exists as to the indications for treat-
ment of varicocele, as well as the methods, which include
a vatiety of surgical techniques, involving ligation of the
gonadal vein, or percutaneous embolization with coil oc-
clusion with or without venous sclerosis'™".

Initial evaluation of a varicocele usually begins with
a physical examination, where scrotal palpation is pet-
formed with the patient relaxed and during a Valsalva
maneuver'. Color Doppler ultrasound is widely accepted
for the diagnosis and quantification of varicoceles. Sev-
eral studies have reported this to have a better diagnostic
accuracy than physical examination, with the most widely
accepted criteria for diagnosis being the presence of
multiple veins greater than 3.0-3.5 mm in diameter with
reversal of flow on Valsalva,

Spermatic venography is the “gold standard” for di-
agnosis but is primarily employed during intended treat-
ment of varicocele, be it surgical or percutaneous[()’gflzl.
Reflux that lasts at least two seconds has been reported
as equivalent to a positive venography result"’,

The goal of treatment of varicocele is interruption
of retrograde flow into the pampiniform plexus from the
gonadal and pre-existing collateral veins. Reported meth-
ods for percutaneous endovascular treatment include
occlusion of the gonadal vein with coils™, starting from
just above the inguinal ligament, extending to the con-
fluence of the gonadal vein with the renal vein, accom-
panied by treatment of collaterals with any number of
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Figure 4 Diagram illustrating retroperitoneal collaterals to the left gonadal
vein. Gonadal vein (1) parallel retroperitoneal vein (2) renal capsular collateral
vein (3) axial lateral retroperitoneal collateral vein to the colon (4) axial medial
collateral (5).

liquid agents, including alcohol, polidocanol®™'¥, sodium
tetradecyl sulfate®™ and NBCA glue“(’].

Treatment of recurrent varicocele begins with sper-
matic vein venography through catheterization of go-
nadal vein remnants or retroperitoneal collaterals from
either the renal veins or retroperitoneal branches. Follow-
ing surgical ligation, the proximal gonadal veins are most
often patent, which facilitates Venographyw’m. Failure to
demonstrate the gonadal vein or significant collateral cir-
culation to the pelvic gonadal veins presents a dilemma
with respect to diagnosing the cause of recurrence as well
as to its treatment.

There have been many reviews of the anatomy of the
gonadal vein and its collateral supply. In the simplest case,
the pampiniform plexus of veins drains into a single go-
nadal vein, which empties into the renal vein on the left
and directly into the inferior vena cava on the right. This
corresponds with the type 1 anatomy of Bahren, Paral-
lel collaterals to the gonadal veins can occur at high, mid
or low locations and correspond to type 2 Bahren or type
P (subtypes A, B, and C) of Murray”. Additional col-
lateral supply to the gonadal vein can occur from medial
retroperitoneal branches, which may communicate with
the contralateral gonadal vein, or from lateral retroperito-
neal branches, which may communicate with colonic, dis-
tal renal, or renal capsular veins'” (Figure 4). While these
constitute the most significant collateralization to the
gonadal veins and the most common causes of treatment
failure, other collaterals exist and assume importance
especially after endovascular occlusion or ligation of the
gonadal vein.

Venography following surgical cannulation of a vein
of the pampiniform plexus has been well described in the
urology literature”>'™" but is infrequently referred to
in the radiology literature. In addition, there is little men-
tion of the anatomy that is appreciated through venog-
raphy by this route. Access to the pampiniform plexus is
achieved through trans-scrotal cut-down and cannulation
of a vein of the plexusp’q’loj. Using this route, collateraliza-
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Figure 5 Diagram illustrating trans-scrotal collateral communication with
the pampiniform plexus. Cremasteric (external spermatic) vein (1) to inferior
epigastric/external iliac vein; external pudendal vein (2) to saphenous vein; vein
of the vas deferens (3) to internal iliac vein; left gonadal vein (4) trans-scrotal
collateral veins (5).

tion of the pampiniform plexus is appreciated from the
external pudendal vein za the saphenofemoral route! >\
Additional collaterals of a smaller magnitude have been
shown, including the cremasteric vein (external spermatic
vein), draining into the inferior epigastric vein at its ori-
¢in from the external iliac vein, as well as the vein of the
vas deferens, which ends in branches of the internal iliac

[
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vein*"!, Moreover, there is trans-scrotal collateralization

of the right and left pampiniform plexus through scrotal
veins'"'"! (Figure 5). This venous anatomy plays a role in
recurrent varicocele in a minotity of instances.

Of note is a classification of the etiology of varico-
cele based on differentiating a distal »s proximal nutcrack-
er phenomenon""", The proximal or high nutcracker
type, otherwise known as type [ or anterior varicocele in
the reviewed literature, is due to aorto-mesenteric com-
pression of the left renal vein, causing renal-spermatic
venous reflux. The distal or low nutcracker type, other-
wise called type I or posterior varicocele, is caused by
compression of the left common iliac vein by the left
common iliac artery, leading to reflux into the deferential
and cremastetic venous branches. A third type has also
been identified, which is a combination of types I and
II and may be accompanied by venous hypertension, as
was the etiology in the case presented here.

Most recurrent varicoceles occur as a result of failure
to eliminate collateral supply to the gonadal vein in the
abdomen or pelvis. Recurrence from saphenofemoral
collateral circulation or from internal iliac venous com-
munication with the pampiniform plexus requires both
ileo-femoral or saphenofemoral venous hypertension as
well as retrograde flow in the affected veins. In the case
under discussion, successful occlusion of the left and
right gonadal veins to the level of and into the inguinal
canal, along with cyanoacrylate occlusion of collateral
veins, eliminated reflux from the gonadal venous system
as a cause of recurrent varicocele. However, long-stand-
ing and recurrent systemic venous hypertension from
severe cardiomyopathy combined with saphenous vein
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incompetency provided a route for collateralization of
the pampiniform plexus and recurrent varicocele. Further
steps to treat this patient’s recurrent varicocele via percu-
taneous methods were not undertaken, when consider-
ing the possibility of sclerosant reflux into the sapheno-
femoral and iliac venous systems.

As described above, percutaneous puncture of a dilat-
ed pampiniform plexus vein under ultrasound guidance
was achieved using a micropuncture needle, a 0.018-inch
guidewire, followed by placement of the inner 3-French
catheter of the micropuncture system. Indeed, the pro-
cedure was no more complex than that used for venous
access for peripherally inserted central catheter line place-
ment. Therefore, this method should be considered for
cases in which access to the gonadal venous system is not
possible by traditional routes, or in which the cause of
recurrent varicocele is not evident. This route can also be
considered for antegrade sclerotherapy.

The outcome of this case cannot be applied to the
large majority of varicocele diagnoses, most of which
are a result of valve incompetence rather than a sequela
of other disease processes. It does, however, underline
the distinct venous anatomy of the testicle and presents
a novel method of approaching scrotal venography via
direct puncture of the pampiniform plexus using ultra-
sound guidance and a micropuncture system.
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