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Abstract

Backgrounds: A varicocele is identified in 15% of
healthy men and around 40% of men with primary
infertility suffer from some degree of varicocele. The
presence of spermatic varicose veins creates a hostile
environment for spermatogenesis. It results in
reduced quality and quantity of sperm production
and, in some cases, can conduce to a total absence of
sperm. This is due to an increase in circulating
reactive oxygen species (ROS) resulting in sperm
DNA fragmentation, even if the conventional semen
parameters are within the normal reference ranges. It
has been proposed that treating the varicocele may

result in improvements in the semen parameters,
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fertilization, and pregnancy rates. Additionally,
treating the varicocele could improve the results of
both spontaneous pregnancies as well as following in
vitro fertilization (IVF), intracytoplasmic sperm
injection (ICSI), and Assisted Reproduction
Treatment (ART) in the presence of suboptimal

Semen parameters.

Aim: We are performing a review of the literature
with the aim to evaluate the evidence of the
indications and advantages of treatment of varicocele
in infertile men. And additionally, we are analyzing

the results achieved after the varicocele repair.
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Methods: A literature search in PMC, PubMed,
Google, and Google Scholar was carried out using
”varicocele”,

the following keywords:

“varicocelectomy”, “male infertility”,
“varicocelectomy and fertility outcome”. Study
selection was in the language (English only), model
(humans only), open accesses, and all types of studies
were included as long as they were relevant to our

study.

Limitations: While we were gathering the
information for this review, there were some
limitations. Our data was primarily obtained from
articles with free full access and written in English
language only; thus, relevant articles of closed access
and written in other languages may have been
skipped. This review article is a traditional review
and, therefore, does not follow the Standard Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines for systematic

reviews.

Keywords: Male infertility; Varicocele; ART; ICSI;
IVF; Asthenozoospermia; Oligozoospermia;

Varicocelectomy

Introduction & Background

In” De Medicina,” written by Celsus during the first
century AD, credited the Greeks with the first
description of a varicocele and recorded his astute
observation: “The veins are swollen and twisted over
the testicle, which becomes smaller than its fellow, in

as much as its nutrition has become defective” [1].
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Varicocele is found in about one in six males, and it
is more common in younger males aged 15-25.
Varicocele is usually harmless but can be associated
with infertility problems by contributing to low
sperm production and decreased sperm quality. While
approximately 15% of men have a varicocele, about
40% have a varicocele in at least one testicle among
men evaluated for infertility. Surgical repair of
varicocele can restore fertility when this is the source
of the problem [2]. The association between
varicoceles and male infertility is undeniable, and
this problem was first noted in the late 1800s by
British surgeon Barfield and was subsequently
confirmed by others in the early 1900s [3].

What is a varicocele?

Varicocele: Elongation and enlargement of veins
within the veins (pampiniform plexus) that leave the
testis to form the testicular vein. A varicocele appears
bluish through the scrotum, can cause pain or

discomfort, and feels like a bag of worms [4].

What causes a varicocele to develop?

The etiology of varicocele still remains arguable,
with  the  involvement of  factors like
congenital/anatomical abnormalities, the presence of
anti-sperm antibodies, and reflux of spermatic venous

blood [5].

Varicoceles are more common (80% to 90%) in the
left testicle, and if a left varicocele is identified, there
is a 30% to 40% possibility that it is a bilateral
condition [3]. As shown below in the Table 1, there
are some anatomical theories involved in varicocele

formation.
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There are three theories as to the anatomical cause:
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Theories as to the anatomical cause of a varicocele [3]

develops.

1 | When the left internal spermatic vein gets caught between the superior mesenteric artery and the aorta, the

"Nutcracker" effect occurs. Due to entrapment which causes venous compression, spermatic vein obstruction

2 | Where the internal spermatic vein joins the left renal vein, a failure of the anti-reflux valve can occur. This
failure causes reflux and retrograde flow in the testicular vein.

3 | Angulation at the junction of the left renal vein and the left internal spermatic vein.

Table 1: The anatomical theories which can be involved in the pathology of a varicocele.

Rare causes of wvaricoceles include renal
arteriovenous malformations, deep vein thrombosis,
and thrombosis of the pampiniform plexus [3].
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 [3].

Tobacco smoking

Mutations in the gene
expressing glutathione
S-transferase Mu 1

The varicocele causes a "stress pattern" on
microscopic semen examination. This pattern
consists of a low sperm count, poor motility, and an
increase in the percentage of abnormal sperm [3].
Figure 1, summarize the causes which are proposed

to be involved in a varicocele formation.

Congenital/anatomical
abnormalities

What causes a varicocele
to develop?

Reflux of spermatic
venous blood

Renal arteriovenous

malformations

Deep vein
thrombosis

thrombosis of the
pampiniform plexus

Figure 1: Leading causes involved in a varicocele formation.

Fortune Journal of Health Sciences

Vol. 4 No. 2 - June 2021 286




Fortune J Health Sci 2021; 4 (2): 284-298

Possible signs and symptoms of a varicocele

A varicocele is a collection of veins that are enlarged
and often look or feel like a bag of worms. Usually —
85% of the time — due to the position of the veins on
the left side, varicoceles develop mostly on the left. A
varicocele is associated with an uncomfortable, dull
ache pain in the scrotum and worse after prolonged or
strenuous exercise. Lying down can ease the blood
drain from the scrotum, thus relieving pain.

Varicocele may affect sperm production, motility and

DOI: 10.26502/fjhs022

can interfere with the actual production of
testosterone, leading to male factor infertility.
Additionally, the varicocele can cause an inability to
get a firm erection, low sex drive, fatigue or lack of
energy, lack of ambition, difficulty sleeping, trouble
concentrating, decreased exercise tolerance, hot
flashes, decreased muscle mass, and increased fat
mass. In fact, varicoceles are a major cause of
problems in four out of 10 men experiencing

infertility issues [6].

signs and symptoms of a varicocele |

Enlarged veins in your scrotum

One testicle is larger than the other

A lump in your testicle that doesn't hurt

An uncomfortable, dull ache in your scrotum

Pain gets worse the longer you stand and gets better when
you lie down

Pain that’s worse after prolonged or strenuous exercise

Pain that gets worse in hot weather

Infertility

Low testosterone

Figure 2: Signs and symptoms of a varicocele
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Methods of treatment for varicoceles

Varicocele treatment might not be always necessary.
Many patients with varicoceles are able to father a
child without any treatment. However, if a varicocele
causes pain, testicular atrophy or infertility, the

patient might undergo a varicocele repair [7].

Repair methods include: open surgery, laparoscopic

surgery, and percutaneous embolization.

Open surgery- During a general or local anesthetic
on an outpatient basis, the surgeon will approach the
vein through the groin (inguinal or sub-inguinal) or
by an incision in the abdomen or below the groin.
Open surgery using a microscope and sub-inguinal
approach has the highest success rates when

compared with other surgical methods [7].

Laparoscopic surgery- The surgeon makes a small
incision under general anesthesia in the abdomen and
passes a tiny instrument through the incision to see

and to repair the varicocele [7].

Percutaneous embolization- A tube is inserted into a
vein in the groin or neck through which instruments
can be passed. Enlarged veins are blocked with a
solution that causes scarring of the testicular veins,
which interrupts the blood flow and repairs the
varicocele. However, this procedure isn't as widely
used as surgery [7]. If the patient has a varicocele that
causes minor discomfort but doesn't affect his
fertility, he might try over-the-counter painkillers,
such as acetaminophen or ibuprofen. Wearing an
athletic supporter to relieve the pressure is also
advised [7].
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Discussion

As described above, percutaneous embolization,
microsurgical varicocelectomy, laparoscopic
varicocelectomy are the main treatment options for
varicoceles in infertile men. The main goal of

treatment is to eliminate venous backflow [8].

Vermeulen and Vandeweghe compared fertility after
varicocele correction by embolization of the vena
spermatica in 62 subjects with infertility and
untreated group (n = 20) of patients with varicocele.
One vyear after varicocele repair of males with
asthenozoospermia, oligozoospermia,
teratozoospermia but normal follicle-stimulating
hormone (FSH) levels, 15 of 62 had achieved a
pregnancy; however, in the untreated group, eight
had achieved a pregnancy. Varicocele correction
showed only a slight improvement of sperm quality;
the severity of varicocele had no influence either on

sperm characteristics or on the outcome of treatment

[9].

Ashkenazi et al. assessed the impact of spermatic
vein ligation on the male factor infertility in vitro
fertilization-embryo transfer (IVF-ET) and its
relation to testosterone levels before and after the
operation. Twenty-two couples participated in the
study; group | consisted of 12 couples with
mechanical female infertility, and group Il of 10 with
normal female fertility, in whom the male had
subfertile semen in the presence of varicocele and
had failed preoperative IVF-ET attempts. They were
readmitted for the IVF-ET procedure following the
repair of varicocele. In the group I, a 20% pregnancy
rate was achieved after the operation, while in group

Il, four pregnancies (40%) were achieved after the
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operation. Plasma testosterone (T) levels significantly
increased in 50% of the patients of both groups after
surgery, resulting in concurrently  improved

fertilization, cleavage, and pregnancy rates [10].

Yamamoto et al. assessed whether subclinical
varicocele ligation improves fertility and/or semen
parameters. A total of 85 patients with a subclinical
varicocele participated in a randomized prospective
controlled study. Patients were randomly assigned to
groups | (high ligation of the internal spermatic vein)
and 1l (followed without any treatment). The
pregnancy rate in group | was 6.7% compared to 10%
in group 1l, and the difference was not statistically
significant. Group, | had significantly higher levels of
sperm density and total motile sperm count at one
year. There were no significant differences between
groups | and Il regarding a change in seminal
volume, sperm motility, and abnormal sperm

morphology [11].

Grasso et al. evaluate the effect of spermatic vein
ligation in patients over 30 years old and with low-
grade left varicocele. In a randomized clinical trial
participated 68 infertile patients of 30-38 years old
with sperm abnormalities and had low-grade
varicocele (grade | according to Hirsch), comparing
left spermatic wvein ligation with no treatment.
However, there was no improvement in sperm quality
after left spermatic vein ligation for low-grade
varicocele in both groups one year after surgery, and

no significant difference in paternity [12].
Hsieh et al. reported the result after using a modified

microsurgical method, specifically a loup-assisted

high inguinal varicocelectomy, rather than the usual
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microscope and sub-inguinal approach. One hundred
sixteen patients underwent modified high inguinal
varicocelectomy, From 1997 through 2000. An x3.0
loupe was used during the spermatic cord dissection
at the level of the internal inguinal ring. The dilated
veins were ligated and divided, along with vasal
veins and external spermatic veins. Motile sperm
concentration increased from 31.8 +/- 18.6% to 47.5
+/- 16.9% (p = 0.0004) and sperm concentration
(10(6)/cc) increased from 26.2 +/- 18.7 to 42.8 +/-
28.5 (p = 0.0002) in the sample group after the
procedure [13].

Nabi et al. assessed the technical feasibility and
compared the semen quality in men after
percutaneous embolization of varicoceles for
infertility management. Between January 1997 and
January 2002, 71 patients underwent an operation
consisting of retrograde varicocele embolization for
infertility. In 68 (95.7%), it was a technically
successful and statistically significant improvement
in the motility parameters, and semen density was
achieved [14].

Schlegel and Kaufmann evaluated in a retrospective
review effect of prior microsurgical varicocelectomy
on sperm retrieval rates in men with nonobstructive
azoospermia. Of 31 men who underwent varicocele
repair for nonobstructive azoospermia, 7/31 (22%)
had sperm reported on at least one semen analysis
postoperatively. However, only 3/31 (9.6%) men
after varicocele repair had adequate motile sperm in
the ejaculate for intracytoplasmic sperm injection
(ICSI) without testicular sperm extraction (TESE)
[15].
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Baazeem et al. evaluated the pregnancy outcomes of
two groups of oligospermic men with varicocele.
Group, | had a varicocelectomy, and the other not
(group 1I). They retrospectively reviewed 233
oligospermic  men who had  microsurgical
varicocelectomy (group 1) between September 1996
and January 2002 and 127 men from the group of
oligospermic men with varicoceles who did not have
surgery (group I1). The mean sperm concentration
and  motility increased  significantly  after
varicocelectomy (P < 0.05). The natural pregnancy
rate in group | (38%) was higher than in group Il
(30%). Additionally, the use of ART was
significantly greater in group Il than in group I. In the
subset of couples with bilateral varicocele, the natural
pregnancy rate was significantly higher in group I
than group 11 (48% vs. 15%, respectively) [16].

Abdelrahman and Eassa evaluated the outcome of
varicocelectomy after undergoing a modified
microsurgical method-a loupe-assisted method, and
its effects on sperm characteristics in infertile men.
Half of the patients (20 patients from 40) were treated
following a sub-inguinal approach assisted by loupe
magnification (Group A), and the other (20 patients)
were treated by the same approach but without
magnification (Group B). An x3.0 loupe was used to
facilitate the procedure during the spermatic cord
dissection at the level of the external inguinal ring.
Group A showed a significant improvement in the
sperm count, sperm motility, and decreased abnormal
forms was observed after surgery. Group B showed
similar effects without any significant differences
[17].

Fortune Journal of Health Sciences

DOI: 10.26502/fjhs022

Ollandini et al. reviewed the results of 376 patients
from 2000 to 2010 who underwent varicocele
correction using the retrograde sclerotization
approach. The mean age at the time of surgery was
32 years, and 32% of them were 35 years and older.
At three months after surgery, 253 (67%) patients
showed improvement in sperm concentration, 227
(60%) in sperm motility, in morphology 180 (47%).
Overall, 104 (28%) patients showed improvement in

all the analyzed parameters [18].

Guo et al. investigated the clinical effect of
microsurgical varicocelectomy on severe oligo-
asthenospermia patients failing in fertilization
assisted by intracytoplasmic sperm injection (ICSI).
From January 2013 to August 2014, 49 patients with
severe oligo-asthenospermia and serious varicoceles
were treated by microsurgical varicocelectomy after
unsuccessful fertilization assisted by ICSI. After
surgery, 61.2% (30/49) of spouses became pregnant,
among whom 22.4% (11/49) became naturally
pregnant, 32.65% (16/49) conceived after second
IVF-ET assistance, and 6.1% (3/49) conceived with
the third or further assistance of intracytoplasmic
sperm injection — embryo transfer (ICSI-ET). All of
the patients improved in sperm concentration and
motility. The fertility rate of IVF significantly
improved to (83.36 + 19.36) % from (72.36 + 17.88)
% [19].

Reddy et al. evaluated the effect of varicocele repair
on sperm motility and concentration, testicular
volume, and pregnancy rate in three different degrees
of clinical varicocele. They retrospectively evaluated
482 infertile patients with varicocele who underwent

varicocelectomy from December 2008 to December
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2013. Significant differences were noted in sperm
motility and concentration of patients with Grade 3
varicocele (as per World Health Organization grading
(WHO 1993) system) as compared with Grade 1 and
Grade 2 varicocele. Varicocelectomy markedly
improved sperm motility, concentration, along with
testicular volume. As a result, 32 to 41% of infertile

patients achieved pregnancy spontaneously [20].

Majzoub et al. conducted a retrospective study of 378
patients who underwent left microsurgical sub-
inguinal varicocelectomy. Patients were divided into
abnormal and normal semen groups based on their
initial semen results and additionally subdivided into
three groups according to the number of veins ligated
intraoperatively. Of the 378 patients, 332 patients had
an abnormal semen analysis, while the remaining 46
patients had a normal result. The postoperatively
result showed that sperm count, total motility, and
progressive motility significantly increased after
varicocelectomy. Sperm count and total motility,
along with progressive motility, were significantly

increased in 53.3% of patients postoperatively [21].

De Souza Alves and de Oliveira evaluated patients

with  non-obstructive azoospermia (NOA) and
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varicocele undergoing bilateral surgical correction for
recovery of sperm production. They conducted a
retrospective study from 2002 to 2015 at a private
urologic service. In total, 25 patients underwent
bilateral surgical repair of varicocele following a sub-
inguinal approach assisted by loupe magnification.
Four months after the operation, sperm was found in
three patients (12%); after six months, sperm was
identified in five (20%) patients. And after one year,
only five (20%) patients had sperm in the ejaculate.
However, out of 25 patients, three (12%) had changes
in Kkaryotype, and two (8%) had Y-chromosome

microdeletions [22].

Balla et al. collected the data of 120 patients over
seven years between 2010-2017 through a
retrospective study. All patients were operated on for
clinical varicocele associated with an abnormal
spermogram. After the surgical treatment, an
improvement in 14 (28%) spermograms was noted:
11 spermograms became normal, two with
oligospermia and one with mild asthenospermia, the
number of spontaneous pregnancies obtained was
around 26% (13 couples). In Table 2 are summarized
the results of previously published data on varicocele

repair and outcomes [23].
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Authors Year of | Number of | Procedures Results
publication | participants
Vermeulen and | 1984 62 Embolization of the | 15 of 62 had achieved a
Vandeweghe [9] and untreated | vena spermatica pregnancy; and 8 in untreated
group (n = 20) group.
Varicocele correction showed
a slight improvement of sperm
quality; the severity of
varicocele had no influence
either on sperm characteristics
or on the outcome of
treatment.
Ashkenazi et al. | 1989 22 couples spermatic vein | In the group, I, a 20%
[10] group |- 12 | ligation pregnancy rate was achieved
couples  with after the operation, while in
mechanical group I, four pregnancies
female (40%) trough IVF-ET.
infertility, and Plasma testosterone (T) levels
group Il -10 increased in 50% of the
with normal patients of both groups after
female fertility surgery, resulting in
concurrently improved
fertilization, cleavage, and
pregnancy rates.
Yamamoto et al. | 1996 85 High ligation of the | The pregnancy rate in group |
[11] Group | -high | internal spermatic | was 6.7% compared to 10% in
ligation of the | vein group Il Group | had

internal
spermatic vein
Group -
without any

treatment

significantly higher levels of
sperm density and total motile
sperm count at one year.
There were no significant
differences between groups |
and Il regarding a change in
seminal ~ volume,  sperm
motility, and abnormal sperm

morphology.
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Grasso et al. [12]

2000

68

spermatic vein

ligation

No improvement in sperm
quality after left spermatic
vein ligation for low-grade
varicocele and no significant

difference in paternity.

Hsieh et al. [13]

2003

116

a loup-assisted high
inguinal

varicocelectomy

The sperm  concentration
(10(6)/cc) increased from 26.2
+/- 18.7 to 42.8 +/- 28,5 (p =
0.0002).

Motile sperm concentration
increased from 31.8 +/- 18.6%
to 47.5 +/- 16.9% (p = 0.0004)

in the sample group.

Nabi_et al. [14]

2004

71

Percutaneous
embolization of

varicoceles

In_ 68 (95.7%),

parameters, and semen density

motility

was improved.

Schlegel and
Kaufmann [15]

2004

31

Microsurgical

varicocelectomy

7131 (22%) had

reported on at least one semen

sperm

analysis postoperatively.
3/31 (9.6%) had adequate
motile sperm in the ejaculate
for ICSI without TESE.

Baazeem et al. [16]

2009

233
Compared  to
127 men from
the group of
oligospermic
men without

operation

Microsurgical

varicocelectomy

Sperm concentration, motility
increased after
varicocelectomy (P < 0.05).
The natural pregnancy rate in
group | (38%) and in group Il
(30%).

The ART was greater in group
11 than in group I.
Couples with bilateral
varicocele, the natural
pregnancy rate was
significantly higher in group I
than group 11 (48% vs. 15%).

Abdelrahman and

2012

40

A loupe-assisted

Group A and B showed a
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Eassa [17]

method

20 patients  were
treated by a sub-
inguinal approach
assisted by loupe
magnification (Group
A)

20 patients- were
treated by the same
approach but without
magnification (Group
B).

significant improvement in the
sperm count, sperm motility,
and decreased abnormal forms

was observed after surgery.

Ollandini et al. [18]

2014

376

Retrograde
sclerotization

approach

After three months after
surgery, 253 (67%) patients
showed improvement in sperm
concentration, 227 (60%) in
sperm motility, morphology
180 (47%).

104 (28%) patients showed
improvement in all

parameters.

Guo et al. [19]

2016

49

Microsurgical

varicocelectomy

61.2% (30/49) of spouses
became  pregnant, among
whom 22.4% (11/49) became
naturally pregnant, 32.65%
(16/49) conceived after second
IVF-ET  assistance, 6.1%
(3/49) conceived with the
third or further assistance of
ICSI-ET.

All  improved in sperm
concentration and motility.
The fertility rate of IVF
improved to (83.36 + 19.36)
% from (72.36 + 17.88) %.

Reddy et al. [20]

2015

482

Varicocelectomy

Sperm motility, concentration,
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(unspecified)

testicular volume of patients
with Grade 3 varicocele
compared with Grade 1 and
Grade 2 varicocele.

32 to 41% of infertile patients

achieved pregnancy
spontaneously.

Majzoub et al. [21] | 2016 378 Microsurgical ~ sub- | Sperm count, motility,
inguinal progressive  motility, were
varicocelectomy significantly  increased in

53.3% of patients
postoperatively.

De Souza Alves and | 2017 25 Bilateral surgical | 4 months after the operation,

de Oliveira [22] repair of varicocele | sperm was found in 3 patients
by a sub-inguinal | (12%).
approach assisted by | After 6 months- in five (20%)
loupe magnification patients.

After 1 year, only five (20%)
patients had sperm in the
ejaculate.

Balla et al. [23] 2019 120 Varicocelectomy An improvement in 14 (28%)

(unspecified)

spermograms
11 spermograms  became
normal.

Two with oligospermia one
with  mild asthenospermia
Spontaneous pregnancies were
around 26% (13 couples).

Table 2: The summary of the results of previously published data on varicocele repair and fertility outcomes.

IVF-ET - in vitro fertilization-embryo transfer, ICSI - intracytoplasmic sperm injection, TESE - testicular sperm

extraction, ICSI-ET - intracytoplasmic sperm injection — embryo transfer.
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Conclusion

Varicocele is the most common clinical finding found
in infertile males. The exact pathophysiology of
varicocele remains unknown; however, there is a
shred of convincing evidence that varicocele has an
increasingly harmful effect on testes over time.
Varicocele repair can help increase fertility by
restoring blood flow to the scrotum, increasing sperm
concentration and motility. Additionally, varicocele
correction  improves  testosterone  production,
testicular volume and decreases sperm DNA
fragmentation. However, it's still a challenge for
andrologists to identify infertile men with varicocele

who will most benefit from varicocele repair.

On the other hand, varicocele repair may improve the
fertility of some patients, which is particularly

important for couples desiring a child.

The efficacy of varicocele treatment for increasing
fertility and pregnancy rate remains controversial
over the last decade. Further studies should identify
which treatment option better works for patients with

a varicocele and which of them will benefit from it.

Further larger randomized, controlled trials are
demanded for more precise assessments of the impact

of varicocelectomy on fertility outcomes.
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