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Varicocele treatment is beneficial in improving semen parameters and pregnancy rate when an appropriate

selection of patients is made. The purpose of treating varicocele in adults is mainly to improve current fertility

status. On the other hand, the goal of treatment in adolescents is to prevent testicular injury and maintain testicular

function for future fertility. Hence, the key to the success of varicocele treatment seems to be a correct indication. 
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1. Introduction

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

It is a pathological condition caused by an alteration in the drainage of the testicle due to venous reflux in the

internal spermatic vein (ISV). In fact, the left side is mainly affected due to anatomical reasons related to the ISV. In

a previous study, using femoral and spermatic venographies, researchers observed the exclusive involvement of

ISV in primary and recurrent varicoceles .

The condition occurs in 15% of the healthy general male population, in 35% of men with primary infertility, and in

up to 80% of men with secondary infertility . Several different clinical  and US sonographic classifications have

been proposed for varicocele assessment, but unfortunately, there is no standardization, and a clear consensus

has not yet been reached, which obviously also leads to difficulties in comparability . According to the fourth

edition of WHO classification , there are three grades of varicocele depending on the severity of it, from 1 to 3,

with no reference to an absolute measure of the vein diameter or sonographic evidence of reflux with velocity

measurement. On the other hand, Sarteschi describes a five-part classification, depending on the presence of

dilated veins while supine and/or standing, the anatomical relationships of the dilated veins with the testis, the

characteristics of reflux, and testicular size . Cavallini et al. focused on varicocele grade and degree of reflux,

showing that surgery to improve OAT and, thus, chances of successful ART should be reserved for Dubin and

Amelar grade 2 and grade 3 varicoceles with continuous venous reflux at duplex Doppler assessment .

Furthermore, no global consensus has been established on the need for sonographic examination in the diagnosis

of varicocele: on the first hand AUA/ASRM guidelines sustain that scrotal ultrasound should not be routinely

performed in the initial evaluation of the infertile male; on the other hand, the EAU Guidelines, in accordance with

the European Society of Urogenital Radiology Scrotal and Penile Imaging Working Group, consider scrotal Doppler

necessary if physical examination is inconclusive or semen analysis remains unsatisfactory after varicocele repair

to identify persistent and recurrent varicocele .
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Varicocele may cause spermatogenetic damage resulting in altered seminal parameters, abnormalities in the

development and growth of the affected testis, and, rarely, symptoms such as discomfort and pain . Thus

observational studies suggest that men with a varicocele tend to have a higher proportion of spermatozoa with

fragmented DNA, lower total sperm counts, lower progressive sperm motility, lower sperm vitality, and higher

abnormal forms when compared to control groups . The exact pathophysiology and, especially, the cause–effect

relationship between the presence of varicocele and abnormalities of the semen analysis has not been clearly

established . Conversely, a recent systematic review and meta-analysis provide a high level of evidence in favor

of a positive effect of VR to improve conventional semen parameters in infertile men with clinical varicocele .

2. Surgical Treatment

Several therapeutic options are available for varicocele treatment and may involve an endovascular or surgical

approach .

In Europe, endovascular techniques are popular due to their minimally invasive nature, despite their higher

recurrence rates . They include:

Retrograde sclero-embolization, trans-femoral or trans-brachial;

Antegrade sclerotherapy (Tauber technique) .

Concerning surgical approach, this may be:

Retroperitoneal;

Inguinal;

Sub-inguinal.

The retroperitoneal access involves an incision in the supra inguinal site and the ligation of the ISV immediately

above the internal inguinal ring (Ivanissevich technique) or higher up at the level of the anterior iliac spine (Palomo

technique).

A recent Palomo technique variant consists of sparing a few lymphatic vessels with the aid of an operating

microscope, to avoid post-operative hydrocele which might occur after the standard Palomo procedure .

The approach is moved from the sub-inguinal to the pre-peritoneal level, just above the internal inguinal ring, as

described by Jones for nonpalpable testes . The internal spermatic veins are reached by splitting the muscle

plane and thus preserving the integrity of the inguinal channel. The deferential vein can be evaluated but not

necessarily ligated, considering that dilation is not synonymous with reflux  (Figure 1).
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Figure 1. Microsurgical lymphatic sparing Palomo technique (arrow: spared lymphatics).

Retroperitoneal repair can also be performed using the laparoscopic technique, particularly in bilateral disease .

In researchers' view, laparoscopic repair appears to be more invasive and costly than the other techniques, due to

general anesthesia, pneumoperitoneum issues and extremely rare but possible dreadful complications ;

however, it has the advantage of excellent visibility of the posterior abdominal wall allowing a thorough search of

sites known to be responsible for recurrent varicoceles, such as renal, caval and pelvic cross-over veins. Moreover,

optical magnification optimizes the surgeon’s ability to preserve the testicular artery and lymphatic channels while

ligating all veins to minimize the risk of hydrocele formation or varicocele recurrence. Finally, the laparoscopic

approach allows a simultaneous correction of bilateral varicocele. Some evidence demonstrates lower recurrence

rates (3–6%), especially when compared to sclero-embolization procedures, which were shown to reach 4–11% of

varicocele recurrence ; furthermore, sclero-embolization procedures have their specific complications, such as

inadvertent femoral artery perforation, radiation exposure, sclerosant agent local irritation or orchitis and coil

migration that, despite being very uncommon, should be taken into account .

The sub-inguinal microsurgical technique, instead, is widely used in the United States with very low reported

recurrence rates .
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Different subinguinal microsurgical modified approaches have been subsequently proposed . According to

EAU guidelines and AUA/ASRM , the use of an operating microscope makes microsurgical subinguinal

varicocelectomy the preferred method of treatment due to its lower incidence of complications and recurrence

rates, as well as its potential for greater improvement in semen parameters . However, it is technically

demanding and needs access to an operating microscope .

Regarding the outcomes of the different techniques, there is still debate in the literature: a meta-analysis by Cayan

et al. suggested that surgical intervention was better than embolization with regard to spontaneous pregnancy

rates (41.97% for microsurgery versus 33.20% for embolization, p = 0.001)  and recurrence rates (1.05% for

microsurgery versus 12.70% for embolization, p = 0.001) . A randomized controlled trial (RCT) from Al-Kandari

et al. demonstrated that, compared with open inguinal and laparoscopic varicocelectomy, subinguinal microsurgical

varicocelectomy offers the best outcome only in terms of complications (hydrocele) and recurrence . In

researchers' experience, the modified lymphatic-sparing Palomo technique appears to offer excellent results in

terms of outcomes and complication rates: one of the authors (F.F.), in the period January 2009–September 2020,

treated 633 children and adolescents using this technique with a recurrence rate of 2.8% and postoperative

hydrocele rate of 0.4% (unpublished data). Therefore, no technique has been proven to be certainly superior to the

others. Each one of them has its own advantages and disadvantages (Table 1). 

Table 1. Varicocele surgical techniques: pros and cons.
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Technique Pros Cons

Open retroperitoneal high ligation (Palomo) 
Complete ligation

General anesthesia,
Higher hydrocele risk

Microsurgical lymphatic sparing Palomo Complete ligation
Lower hydrocele risk

General anesthesia
Access to operating
microscope

Microsurgical subinguinal or inguinal surgery
Less invasive (local
anesthesia)
Lower recurrence rate
Lower hydrocele risk

Access to operating
microscope
Longer surgical time

Laparoscopic surgery
Bilateral varicocele
Higher magnification
Lower recurrence rate

High costs
More invasive
(intraperitoneal)
General anesthesia

Sclero-embolization
Minimally invasive
Short time
Outpatient

Limited applicability
Higher recurrence rate
Radiation exposure
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