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Introduction

Varicoceles are tortuous, abnormally dilated veins in the pam-
piniform plexus of the male spermatic cord and are the male analog
of female pelvic congestion syndrome (Kobeissi 2019). Approxi-
mately, 15-20% of all males are afflicted with varicoceles, which is
the most common treatable cause of male infertility (Alsaikhan
2016). Over time, untreated varicoceles can decrease testicular
function, impair semen parameters, and diminish serum testos-
terone. On treatment of the varicocele, testicular function, including
sperm production, may stabilize and serum parameters, including
serum testosterone, may improve (Pastuszak 2015). Herein, the
etiology, clinical manifestations, imaging findings, surgical treat-
ment, and endovascular therapeutic approaches for varicocele are
presented.

Anatomy and etiology

The underlying etiology of varicocele comes from retrograde
flow of venous blood from insufficient or incompetent valves of the
testicular or internal spermatic vein. Over time, the veins that drain
the testicle dilate and become dysfunctional, leading to an increase
of temperature in the seminiferous tubules, decreasing sperm
quality (Baazeem 2011). Left-sided varicoceles are most common,
occurring in up to 80-90% of men with varicoceles, and are due to
the angulation of testicular venous drainage into the left renal vein.
The right testicular vein drains directly into the inferior vena cava.
Right-sided or bilateral varicoceles are present in 10-15% of the
male population (Alsaikhan 2016). A unilateral right-sided varico-
cele should raise concern for the clinician as this may be related to a
mass in the retroperitoneum.
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Figure 1. 34-year-old male with a left varicocele. Fluoroscopic image of a catheter
placed via the right internal jugular vein and into the left gonadal vein. Contrast in-
jection reveals reflux of contrast towards the pelvis.
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Figure 2. 34-year-old male with a left varicocele. Fluoroscopic image of the same
patient as seen in Figure 1,imaged lower showing reflux of contrast towards the inguinal
area.

Clinical manifestations and physical examination

Although infertility is the most common indication for varico-
cele treatment, other indications include ipsilateral testicular pain,
testicular hypotrophy, and hypogonadism. Patients may report dull
heaviness or pain in their scrotum, notice prominently dilated
veins, or have difficulty conceiving (Halpern 2016). Clinical evalu-
ation begins with a physical examination, which should be per-
formed in a warm room while the patient stands in a relaxed state.
The scrotum is inspected for obvious distention around the sper-
matic cord. Palpation of the varicocele is performed while the pa-
tient performs a Valsalva maneuver. Prominent varicoceles are
described as a “bag of worms,” but more subtle varicoceles are
characterized as a thickened cord. Based on the degree prominence,
varicoceles are graded from 1 to 3. Grade 1 varicoceles can only be
palpated during Valsalva maneuver, grade 2 varicoceles can be
palpated in a standing position, and grade 3 varicoceles can be
visualized. Sensitivity of the physical examination ranges from 50%
to 71% (Talaie 2016).

Imaging

In the 1970s, conventional venography was able to delineate
incompetent spermatic veins (Lima 1978) (Figures 1-3). However,
most patients initially undergo noninvasive imaging studies such as
magnetic resonance venography (MRV), computed tomography

Figure 3. 34-year-old male with a left varicocele. Fluoroscopic image of the same pa-
tient as seen in Figures 1 and 2, confirming retrograde flow to the level of the varicocele.
Tortuous vessels are present in the scrotum.

venography (CTV), or duplex ultrasound (DUS) before any treat-
ment. DUS is highly sensitive and specific for varicocele because it
easily identifies venous structures in the scrotum. In addition, ul-
trasonography can identify the prominent tortuous veins in the
pampiniform plexus, dynamically evaluate varicocele for increase
in size with Valsalva maneuver, and reveal the direction of blood
flow. Although DUS is best used to directly detect a varicocele, CTV
and MRV are better for evaluating the anatomy for possible
embolization. CTV and MRV are best used to evaluate the course
and size of the gonadal vein from the left renal vein (left gonadal
vein) and inferior vena cava (right gonadal vein) to the internal
spermatic cord. CTV and MRV can exclude alternative etiologies for
varicocele such as compression or obstruction of the left renal vein
or retroperitoneal masses. However, they may not provide direct
information regarding the size of the varicocele.

Surgical treatment

Surgical varicocelectomy consists of ligation or removal of the
refluxing veins, which can be performed at different levels. Surgical
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Figure 4. 37-year-old male with left varicocele had complete coil embolization of the
left gonadal vein from the superior pubic ramus to its full extent, short of the left renal
vein.

techniques have evolved over time from open inguinal and high
retroperitoneal repair to inguinal or subinguinal microsurgical and
laparoscopic repair (Diegidio 2011). Although each technique has
its own benefits and limitations, operator experience and the
possible necessity of anesthesia are important factors to consider.
Complications may include hydrocele, testicular artery injury,
impotence, and varicocele recurrence (Diegidio 2011). Surgical
varicocelectomy and embolization therapy generally have similar
results, although endovascular embolization therapy allows for
faster recovery.

Embolization therapy

In 1978, catheter-based left spermatic vein occlusion was per-
formed from a femoral venous approach by injection of glucose and
a sclerosing agent (Lima 1978). Over the years, techniques for
varicocele embolization have evolved with the advent of different
embolics. Varicocele embolization is performed from a common
femoral or internal jugular approach in an interventional radiology

Figure 5. 42-year-old male with left varicocele had interspersed coil embolization
with sclerotherapy of the left gonadal vein from the superior pubic rams to its full
extent, short of the left renal vein.

suite, most often under conscious sedation on an outpatient basis.
Venography of the gonadal veins is then performed to evaluate for
venous reflux into the pampiniform plexus, with and without
Valsalva maneuver. Anterograde flow during venography suggests a
negative study, whereas retrograde flow suggests a positive study.
To achieve technical success, embolization should interrupt the
retrograde venous flow into the pampiniform plexus. In addition,
evaluation for and embolization of collateral venous pathways are
necessary to minimize the risk of varicocele recurrence (Halpern
2016). Operator preference and anatomic variations often will
dictate what embolic is used. Various techniques to occlude vari-
coceles have been used successfully, ranging from boiling contrast,
vascular plugs, coils, sclerosants (alcohol, 3% sotradecol, and so
forth), and n-butyl cyanoacrylate (glue) to gelfoam and many others
(Talaie 2016) (Figures 4-7). Vascular plugs and coils are notable
among those techniques as they carry the advantage of being
relatively painless in comparison to the remainder, which can
create an inflammatory response.
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Figure 6. 38-year-old male with left varicocele had coil and plug embolization of the
left gonadal vein.

Postprocedural care

Although a jugular venous approach allows patients to sit up-
right immediately after procedure, femoral venous access necessi-
tates that patients lay flat with the accessed leg extended for
2 hours after procedure. Patients are ambulatory within hours
and commonly discharged the same day. Nonsteroidal anti-
inflammatory drugs are helpful for symptomatic management,
and patients can return to a full range of activities within days.
Procedure-specific potential complications can include nontarget
embolization or migration of coils, although serious consequences
are uncommon. Postprocedure pain or epididymitis usually subside
within a few weeks with oral medications. Doppler ultrasound may
be performed for all patients 3 months after the procedure and
for patients whose indication was infertility, semen analysis
4-6 months after embolization (Talaie 2016).

Conclusion

Varicoceles are a common male condition and may result in
infertility. Percutaneous embolization is an effective therapeutic
option demonstrating high success and low complication rates for
patients.

Figure 7. 38-year-old male with left varicocele had coil and plug embolization of the
left gonadal vein. Left renal venography confirms that the embolization fell short of the
left renal vein.
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