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Aetiology

Definition
A varicocele is defined as an
abnormal venous dilatation and/or
tortuosity of the pampiniform
plexus in the scrotum.

Due to venous reflux into the pampiniform plexus from the internal
spermatic vein as a result of incontinent venous valves
Usually occurs on the left side (85% of cases).
The preponderance of left sided varicocele can be attributed to anatomic
differences in venous drainage between the left and right internal
spermatic veins.

The left internal spermatic vein drains into the homolateral renal vein at
a 90-degree angle, resulting in endoluminal pressure in the renal vein
being transmitted backwards, opposing flow from the internal
spermatic vein. 
On the right side, the internal spermatic vein merges with the inferior
cava vein at an acute angle, and its drainage is promoted by the
negative pressure created by caval blood flow.

Nutcracker phenomenon, which involves compression of the left renal vein
between the superior mesenteric artery and aorta.

 The obstruction will increase intravascular pressure in the left
spermatic vein and lead to the formation of varicocele

The exact cause of varicoceles is not 
known, it is thought to be multifactorial
Varicocele can be distinguished into 2 
types based on the etiopathogenesis: 
Primary & Secondary.

P R I M A R Y  V A R I C O C E L E

The result of increased pressure in the testicular vein, which can be caused
by several conditions:

hydronephrosis
hepatic cirrhosis associated with portal hypertension with splenorenal 
shunts
abdominal and retroperitoneal neoplasms

S E C O N D A R Y  V A R I C O C E L E



Rare causes of varicoceles 
include deep vein thrombosis, 
renal arteriovenous 
malformations, and 
thrombosis of the 
pampiniform plexus.
Tobacco smoking and 
mutations in the gene 
expressing glutathione S- 
transferase Mu 1 increase the 
risk of male infertility. These 
factors may also increase the 
risk for a varicocele.

Pathophysiology
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A painless enlargement may be 
present
Dull, aching, usually left-sided 
scrotal pain, typically noticeable 
when standing and relieved by 
recumbency
Heaviness of the affected 
scrotum
Soft bands/strands are palpable
in the upper pole of the affected
scrotum (“bag of worms”) 
Atrophy of the left testicle, 
believed to be secondary to loss
of germ cell mass by induction 
of apoptosis (programmed cell 
death) initiated by slightly 
increased scrotal temperature
Decreased fertility
Negative transillumination
Paresthesia (rare cases)

Varicocele may be asymptomatic or 
present with any or all of the 
following:

Clinical Features



Physical examination of the scrotum remains 
the most commonly used technique to 
diagnose varicoceles. Palpation of the scrotum 
is best performed in a relaxed patient in a 
standing position, in a warm room and carried 
out by a well-trained physician. 
Diagnostic imaging plays a fundamental role in 
the diagnosis and staging of varicoceles. 
Ultrasonography, color Doppler ultrasound 
(CDUS), and phlebography are all used for this 
purpose.
CDUS is currently considered the gold-standard
method for the assessment of varicoceles. It 
displays high accuracy in the diagnostic phase, 
with sensitivity and specificity close to 100%, 
and it is also useful for staging the disease 
according to appropriate classification systems. 
The most widely used are the ones developed 
by Sarteschi (which involves examinations done 
with the patient lying down and standing and 
distinguishes five different stages) and by Dubin
(which requires examination of patients in the 
supine position and includes three stages)

Diagnosis

S A R T E S C H I  C L A S S I F I C A T I O N

D U B I N  S Y S T E M  C L A S S I F I C A T I O N
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Investigations
In right sided varicoceles, palpation
alone is inadequate, missing almost 90%
of the varicoceles. Therefore, in clinical
and subclinical varicoceles additional
imaging tools are nowadays mandatory

C D U S
Most widely accepted modality.
Able to quickly measure and compare 
the testicular sizes, as well as determine
the location, size and the bilateral 
presence of the varicocele. 
Testicular size reduction >20% or 2 mL 
is highly suspicious for an underlying 
varicocele. 

Sagittal gray 
scale 2D- 
ultrasound of a 
hypotrophic left 
testicle with an 
underlying 
varicocele (white 
arrow)Varicocele
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D Y N A M I C  C D U S
More reliable because it detects reflux in 
the dilated veins
Reflux lasting for more than 1 second 
(spontaneously or after Valsalva 
manoeuvre) has sensitivity and specificity 
of 97% and 94% respectively to detect 
phlebo graphically confirmed varicoceles.

Measures the temperature on
the scrotal skin surface. 
Renal venous blood that 
refluxes into the ISV is 
warmer than effluent blood in
the PP
Digital scrotal thermography. 

 Digital thermography 
with elevation of the 
temperature at the PP (1)
and at the testicle (3). 

T H E R M O G R A P H Y

Sagittal CDUS in supratesticular 
region during normal breathing and 
after Valsalva manoeuvre.

Colour Doppler 
images obtained at 
rest (a) and during 
Valsalva (b) showing
dilated veins in the 
supratesticular 
region with reflux 
during Valsalva (T = 
testis)



Gold standard for varicocele diagnosis.
Venography and superselective coaxial catheterization of the internal
spermatic vein are primarily employed only when endovascular percutaneous
treatment is intended. 
The procedure can be performed under local anesthesia by a percutaneous
retrograde catheterization or antegrade cannulation after exploring the vein in
the spermatic cord. 
Retrograde catheterization is possible by an upper (brachial or internal jugular
vein) or lower (femoral vein) approach. The upper approach is less
comfortable for the patient, but the ISV can be catheterized very proximally
with a diagnostic catheter.
Disadvantages: invasiveness, the radiation burden, the need for contrast
material and its time-consuming aspect.
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V E N O G R A P H Y  O F  T H E  I S V

ISV venography. RV venography under
Valsalva manoeuvres with reflux through the
ISV (double arrows) into the PP (double
arrowheads).
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Treatment
Goal:    to eliminate the dilatation of the PP and hence 
the clinical or subclinical varicocele. 

If a varicocele is causing pain or discomfort, the use of 
analgesics and scrotal support can be used initially.
Regardless of approach, avoidance of the vas deferens 
and the testicular artery during surgery is mandatory.

1.  Surgical 
2.  Endovascular 
(based on the interruption of retrograde flow into the 
PP from the ISV or from collateral veins)

Varicocele treatment should be offered to the male 
partner of a couple attempting to conceive, when all of 
the following are present:

a varicocele is palpable;
the couple has documented infertility;
the female has normal fertility or potentially 
correctable infertility; and
 the male partner has one or more abnormal semen 
parameters or sperm function test results.

Adult men who have a palpable varicocele and abnormal 
semen analyses but are not currently attempting to 
conceive should also be offered varicocele repair.
Young men who have a varicocele and normal semen 
analyses should be followed with semen analyses every 
one to two years.
Adolescents who have a varicocele and objective 
evidence of reduced ipsilateral testicular size should be 
offered varicocele repair
Adolescents who have a varicocele but normal ipsilateral 
testicular size should be offered follow-up monitoring 
with annual objective measurements of testicular size 
and/or semen analyses

I N D I C A T I O N S



May be accomplished by various open surgical methods, including:
retroperitoneal (Palamo), 
inguinal (Ivanissevich) and 
subinguinal (Marmar) approaches, or 
laparoscopy. 

Most experts perform inguinal or subinguinal surgical repair
employing loupes or an operating microscope for optical
magnification.
Techniques using optical magnification maximise preservation of
arterial and lymphatic vessels while reducing the risk of persistence
or recurrence of varicocele
Laparoscopic ligation:

generally performed transperitoneal, but extra or
retroperitoneal approaches have also been described. 
Advantage: ligation can be performed on a level where the ISV
is separated from the testicular artery and consists of a
maximum of two veins. 
Disadvantages: 

Primary failure (0-11%), and recurrence rates (3-15%) are
higher than in open surgery.
Other complications of laparoscopic varicocelectomy are
air embolism, nerve injuries, intestinal injury and peritonitis

Laparoscopic varicocele ligation is more expensive, is more time
consuming, requires general anaesthesia and needs a longer
hospital stay than open microsurgery
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This involves passing a catheter from the femoral
vein, up the vena cava, laterally into the left renal
vein, and then inferiorly into the spermatic vein. 
Associated with less pain than occurs after the
standard inguinal surgical approach, but availability
of physicians with experience in interventional
radiologic techniques is required.
Advantages: the patient can return to normal
activities faster than with surgical treatment, since
there is no incision and splitting of the abdominal
muscles involved.
In some patients, interventional access to the
internal spermatic veins cannot be achieved
because of technical problems.
has a higher primary failure rate with respect to
surgery due to venous anatomical variations and
competent outflow valves especially for right-sided
varicoceles

After treatment of a varicocele, semen analysis
should be done at approximately three-month
intervals for at least one year or until pregnancy
occurs.
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P E R C U T A N E O U S  E N D O V A S C U L A R  
O C C L U S I O N

Complications
Infertility:
Sperm is produced in the testicles at 2°C below the average 
body temperature.
In a varicocele, blood stasis within the scrotum increases local 
temperature, resulting in a suboptimal environment for 
spermatogenesis. 

occur infrequently and are usually mild. 
All approaches to varicocele surgery are associated with a 
small risk of wound infection, hydrocele, persistence or 
recurrence of varicocele and, rarely, testicular atrophy.
Potential complications from an inguinal incision for varicocele 
repair include scrotal numbness and prolonged pain.

Complications of varicocele:

Complications of varicocele repair surgery: 


