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Context: New data regarding the diagnosis and treatment of male infertility have
emerged and led to an update of the European Association of Urology (EAU) guidelines
for Male Infertility.
Objective: To review the new EAU guidelines for Male Infertility.
Evidence acquisition: A comprehensive work-up of the literature obtained from Medline, the Cochrane Central Register of Systematic Reviews, and reference lists in publications and review articles was developed and screened by a group of urologists and
andrologists appointed by the EAU Guidelines Committee. Previous recommendations
based on the older literature on this subject were taken into account. Levels of evidence
and grade of guideline recommendations were added, modiﬁed from the Oxford Centre
for Evidence-based Medicine Levels of Evidence.
Evidence summary: These EAU guidelines are a short comprehensive overview of the
updated guidelines of male infertility as recently published by the EAU (http://www.
uroweb.org/guidelines/online-guidelines/), and they are also available in the National
Guideline Clearinghouse (http://www.guideline.gov/).
# 2012 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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Definition

‘‘Infertility is the inability of a sexually active, noncontracepting couple to achieve pregnancy in one year’’
(World Health Organisation [WHO], 2000) [1].
2.

Epidemiology and aetiology

About 15% of couples do not achieve pregnancy within 1 yr;
almost 50% of them do so spontaneously in the second year

of unprotected intercourse, and another 14% in the third
year. Ultimately, <5% remain childless [2]. No cause of
infertility can be found using routine diagnostic work-up in
10–15% of couples. A male contribution to infertility is
found in 45–50% of the remaining cases [1]. In infertile
couples, there is often a coincidence of male and female
factors. Table 1 summarises the main factors associated
with male infertility. In 30–45%, the cause of the abnormal
semen parameters is not identified (idiopathic male
infertility) [3,4].
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Table 1 – Male infertility causes and associated factors and
percentage of distribution in 10 469 patients [3]
Diagnosis

All
Infertility of known (possible) cause
Maldescended testes
Varicocele
Autoantibodies against sperm
Testicular tumour
Others
Idiopathic infertility
Hypogonadism
Klinefelter syndrome (47, XXY)
XX male
Primary hypogonadism of
unknown cause
Secondary (hypogonadotropic)
hypogonadism
Kallmann syndrome
Idiopathic hypogonadotrophic
hypogonadism
Residual after pituitary surgery
Others
Late-onset hypogonadism
Constitutional delay of puberty
General/systemic disease
Cryopreservation due to
malignant disease
Testicular tumour
Lymphoma
Leukaemia
Sarcoma
Disturbance of erection/ejaculation
Obstruction
Vasectomy
Cystic ﬁbrosis (CBAVD)
Others
Gynecomastia
Y-chromosomal deletion
Other chromosomal aberrations

Unselected
patients
(n = 12 945) (%)

Azoospermic
patients
(n = 1446) (%)

100
42.6
8.4
14.8
3.9
1.2
5.0
30.0
10.1
2.6
0.1
2.3

11.2
42.6
17.2
10.9
–
2.8
1.2
13.3
16.4
13.7
0.6
0.8

1.6

1.9

0.3
0.4

0.5
0.4

<0.1
0.8
2.2
1.4
2.2

0.3
0.8
–
–
0.5

7.5

12.5

5.0
1.5
0.7
0.6
2.4
2.2
0.9
0.5
0.8
1.5
0.3
0.2

4.3
4.6
2.2
0.9
–
10.3
5.3
3.1
1.9
0.2
1.6*
1.3

CBAVD = congenital bilateral absence of vas deferens.
This frequency refers to all azoospermic men (also including
‘‘nonidiopathic’’ cases).
*

3.

Prognostic factors

The following main factors influence the prognosis in
infertility:





Age and fertility status of the female partner
Duration of infertility
Primary or secondary infertility
Results of semen analysis.

Female age and associated decline in ovarian reserve is
the most important single variable influencing outcome in
both spontaneous and assisted reproduction [2]. Compared
with a 25-yr-old woman, the fertility potential is reduced to
50% at 35 yr, to 25% by 38 yr, and <5% at >40 yr [5].
4.

Medical history and physical examination

Investigation of the male partner should include a full
medical history and physical examination according to the
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standardised scheme published by WHO [1], so that any
factor associated with male infertility can be diagnosed and
treated if possible.
5.

Investigations

5.1.

Semen analysis

Semen analysis should follow the WHO guidelines, Laboratory Manual for the Examination and Processing of Human
Semen [6]. Semen analysis may show a decreased number of
spermatozoa (oligozoospermia), decreased motility (asthenozoospermia), and many abnormal forms on morphologic
examination (teratozoospermia). These abnormalities usually come together and are described as the OAT syndrome
(oligo-astheno-teratozoospermia). Seminal volume and pH
can hint about conditions such as agenesis of seminal vesicles
and vasa deferentia. Semen analysis in general is a poor
predictor of pregnancy. Sperm DNA integrity assessment, by
means of sperm chromatin structure assay, seems to be a
valuable indicator of spontaneous pregnancy [7].
5.2.

Hormonal investigation

Hypogonadotrophic hypogonadism is a rare primary cause
of male infertility. Hormonal screening can be limited to
determination of follicle-stimulating hormone (FSH), luteinising hormone (LH), and testosterone levels, and it
should be performed in all infertile men and in conditions
with an increased risk of hypogonadism. In azoospermia, it
is important to distinguish between obstructive and
nonobstructive causes. A criterion with reasonable predictive value for obstruction is a normal FSH level with
bilaterally normal testicular volume. However, 29% of men
with normal FSH appear to have defective spermatogenesis
(spermatogenic arrest) [8].
5.3.

Microbiologic assessment

Indications for microbiologic assessment include abnormal
urine samples, urinary tract infections, prostatitis, epididymitis, male accessory gland infection (MAGI), and sexually
transmitted diseases [9]. In general, microbiologic assessment plays a minor role in diagnosing male infertility. Also,
the clinical implications of detecting white blood cells in
semen samples are as yet undetermined. However, in
combination with a small ejaculate volume, this may point
to a (partial) obstruction of the ejaculatory ducts caused by
(chronic) infection of the prostate or seminal vesicles [9].
5.4.

Ultrasonography

Scrotal ultrasound is mandatory for the assessment of
testicular size; finding signs of obstruction, such as
dilatation of the rete testis, enlarged epididymis with cystic
lesions, absence of the vas deferens; and assessment of
blood reflux in men with varicocele [10]. Scrotal ultrasound
may also detect testicular microlithiasis (TM) in infertile
men, which might indicate testicular carcinoma in situ (CIS).
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In men with TM and associated risk factors for testicular
cancer, such as testicular atrophy, history of cryptorchidism,
low sperm counts, bilateral TM, and a history of contralateral
cancer [10], the presence of TM should lead to the
recommendation of a two-sided testicular biopsy for early
detection of CIS.
Transrectal ultrasound (TRUS) of the prostate and
seminal vesicles can be performed in patients with a low
seminal volume and in whom distal obstruction is
suspected such as seminal vesicle enlargement, midline
prostatic cysts, and ejaculatory duct calcification associated
with ejaculatory duct obstruction [11].
5.5.

Table 3 – Classification and aetiological factors of obstructive
azoospermia
Congenital forms

Acquired forms

Epididymal dysjunction
Congenital epididymal obstruction/agenesis
Congenital bilateral or unilateral absence of the vas
deferens
Ejaculatory duct obstruction, Müllerian/utricular cysts
Young syndrome (sinusitis, azoospermia syndrome)
Intratesticular (rete testis) obstruction (infection)
Epididymal obstruction (infection, previous surgery)
Vas deferens obstruction (infection, vasectomy, hernia
repair)
Ejaculatory duct obstruction (infection, transurethral
resection)

Testicular biopsy

7.
Testicular biopsies can be performed for diagnostic and
therapeutic reasons. Testicular spermatozoa can successfully be used for intracytoplasmic sperm injection (ICSI);
therefore, it is strongly recommended to perform cryopreservation of testicular tissue (testicular sperm extraction
[TESE]) for future ICSI, if spermatozoa are available [12].
A diagnostic testicular biopsy may be performed in men with
azoospermia, normal testicular volume, and normal reproductive hormones to differentiate between obstructive
azoospermia (OA) and nonobstructive azoospermia (NOA)
and also for the diagnosis of CIS as described earlier [10,13].
6.
Testicular dysfunction/nonobstructive
azoospermia
Testicular dysfunction is the most frequent cause of
disturbed spermatogenesis. Table 2 summarises the main
causes of testicular dysfunction. Severe forms of testicular
failure have a clinical presentation as severe OAT syndrome
or NOA.
Typical findings from the physical examination of a
patient with spermatogenic failure may be low testicular
volume (<15 ml per testis) and/or consistency. FSH is often
elevated (hypergonadotrophic hypogonadism); serum testosterone is within the normal range or at low levels [1]. In
some cases, even abnormal secondary sexual characteristics
and/or gynaecomastia may be seen.

Table 2 – Classification and aetiologic factors of testicular failure
Congenital factors

Acquired factors

Idiopathic forms

Anorchia
Testicular dysgenesis/cryptorchidism
Genetic abnormalities (karyotype, Y chromosome
deletions)
Testicular tumour
Trauma
Testicular torsion
Postinﬂammatory forms (particularly mumps
orchitis)
Exogenous factors (medications, cytotoxic drugs,
irradiation, heat)
Systemic diseases (liver cirrhosis, renal failure)
Varicocele
Surgery that may compromise vascularisation of
the testes and subsequently cause testicular atrophy
Unknown pathogenesis

Obstructive azoospermia

OA is the absence of both spermatozoa and spermatogenetic cells in semen and postejaculate urine due to the
bilateral obstruction of the epididymis or the seminal or
ejaculatory ducts (Table 3). Obstruction of the seminal
tract should be suspected in patients with azoospermia or
severe oligozoospermia with normal-size testes and
normal FSH [1].
7.1.

Classification

Intratesticular obstruction has been reported in 15% of
patients with OA [14] and is usually caused by postinflammatory obstruction of the rete testis. Epididymal
obstruction is the most common cause of OA [15]. Among
the acquired forms, those secondary to epididymal infection
are considered to be the most frequent [16].
Vas deferens obstruction following vasectomy is the
most frequent cause of acquired obstruction. Approximately 2–6% of these men request vasectomy reversal [17].
Congenital bilateral absence of vas deferens (CBAVD) is
found in 1 in 1600 men and in most men with cystic fibrosis
(CF). Men with CBAVD appear to have mutations of the CF
gene in at least 85% of cases. CBAVD can therefore be
considered a mild genital form of CF [18]. Young syndrome,
also referred to as sinusitis-infertility syndrome, is a rare
combination of syndromes such as bronchiectasis, rhinosinusitis, and azoospermia because of functional obstruction of sperm transport down the genital tract [19].
Ejaculatory duct obstruction is found in 1–3% of cases of OA
[20]. These obstructions can be classified as cystic or
postinflammatory. Cystic obstructions are usually congenital (Müllerian duct cyst or urogenital sinus/utricular
cysts) and are located medially in the prostate between the
ejaculatory ducts [21]. Postinflammatory obstruction of
the ejaculatory duct is usually secondary to urethral
prostatitis. Congenital or acquired complete obstructions
of the ejaculatory ducts or of the seminal vesicles are
commonly associated with low semen volume, decreased
or absent seminal fructose, and acid pH of seminal fluid.
Typical clinical findings in men with OA may be normal
testicular volume (>15 ml per testis), enlarged and
indurated epididymis, nodules in the epididymis or vas
deferens, absence or partial atresia of the vas deferens,
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signs of urethritis or prostatitis, and prostatic abnormalities on rectal examination (palpation and/or TRUS).
8.

Genetic disorders in infertility

8.1.

Chromosomal abnormalities

In a survey of pooled data from 11 publications, including a
total of 9766 infertile men, the incidence of chromosomal
abnormalities was found to be 5.8%. Among these, sex
chromosome abnormalities accounted for 4.2% and autosomal abnormalities for 1.5%. In comparison, the incidence of
abnormalities in pooled data from three series totalling
94 465 newborn male infants was only 0.38%, of which 131
(0.14%) were sex chromosome abnormalities and 232
(0.25%) were autosomal abnormalities [22]. The risk of
karyotype abnormalities increases with the severity of
spermatogenic impairment. Patients with <10 million
spermatozoa per millilitre show a 10 times higher incidence
(4%) of mainly autosomal structural abnormalities compared with that in the general population. Men with
primary testicular failure are at highest risk [23].
Based on the frequencies of chromosomal aberrations in
patients with different sperm concentration, karyotype
analysis is indicated in men with azoospermia or oligozoospermia with <10 million spermatozoa per millilitre
[24]. In the case of a family history of recurrent abortions,
malformations, or mental retardation, karyotype analysis
should be requested regardless of the sperm concentration.
Klinefelter syndrome is the most frequent sex chromosome abnormality in men. The phenotype can vary from a
normally virilised man to one with the stigmata of
androgen deficiency, including female hair distribution,
scanty body hair, and long arms and legs because of late
epiphyseal closure [25]. However, all men with Klinefelter
syndrome have small firm testes, and Leydig cell function
is commonly impaired. Testosterone levels may be normal
or low, oestradiol levels normal or elevated, and FSH
levels are increased. Androgen replacement is often
required with ageing. Spermatogenesis is frequently
impaired and appears to deteriorate further after puberty.
Most patients affected by this syndrome have azoospermia. However, TESE and especially microsurgical TESE,
yields an average of a 30–50% testicular sperm recovery
rate and may allow Klinefelter patients to generate their
own genetic children through ICSI [26]. According to
recent reviews, children born from Klinefelter fathers are
healthy, and only one 47,XXY foetus has been reported so
far [25]. As a result of the significant increase in sex
chromosomal and autosomal abnormalities in the embryos of Klinefelter patients, ICSI and preimplantation genetic
diagnosis should be considered an appropriate preventive
option [27].
8.2.

Y chromosome microdeletions

The long arm of the human Y chromosome (Yq) hosts
several genes involved in spermatogenesis and several
types of recurrent Yq deletions, called AZF deletions, which
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are firmly associated with spermatogenic failure. AZF
deletions are divided into AZFa, AZFb, and AZFc regions
[28,29] and represent the most frequent molecular genetic
cause of azoospermia and severe oligozoospermia. The
clinical significance of AZF deletions can be summarised:
 Classical AZF deletions are never found in normozoospermic men and thus have a clear-cut cause-and-effect
relationship with spermatogenic failure [30].
 The highest frequency is found in men with azoospermia
(8–12%) followed by those with oligozoospermia (3–7%).
 Deletions are extremely rare with a sperm concentration
>5 million/ml (about 0.7%).
 The most frequently deleted region is AZFc (65–70%),
followed by deletions of the AZFb and AZFb+c or
AZFa+b+c regions (25–30%), whereas deletions of the
AZFa region are extremely rare (5%).
 Complete removal of the AZFa and AZFb regions is
associated with severe testicular phenotype, Sertoli cell–
only syndrome, and spermatogenic arrest, respectively.
 Complete removal of the AZFc region causes a variable
phenotype that may range from azoospermia to oligozoospermia.
The specificity and the genotype/phenotype correlation
just reported means that Y deletion analysis has both a
diagnostic and a prognostic value for testicular sperm
retrieval [31].
Yq microdeletion screening is indicated in all infertile
patients with <5 million spermatozoa per millilitre [31].
Y deletions compatible with the presence of spermatozoa in
the testis or ejaculate are obligatorily transmitted to the male
offspring; therefore genetic counselling is mandatory. The
extent of spermatogenic failure in male offspring may vary
substantially; however, given the strict cause-and-effect
relationship between AZF deletions and impaired spermatogenesis, normal spermatogenesis cannot be expected. A few
cases of transmitted AZFc deletions have been reported;
therefore, it is advised to extend the analysis to the male
relatives of AZFc deletion carriers to ascertain the de novo
nature of the deletion [31]. A novel type of AZFc deletion,
called gr/gr deletion, was demonstrated by four recent metaanalyses as a significant risk factor for impaired sperm
production. The frequency and the pathologic effect of this
type of deletion vary in different ethnic groups, thus
requiring cautious interpretation of the results [32].
8.3.

Cystic fibrosis mutations and male infertility

CF is an autosomal-recessive disorder and the most
common genetic disease of whites. Men with CF are
azoospermic due to CBAVD. Isolated CBAVD is considered
a mild form of CF, and so >80% of patients carry mutations
of the CF transmembrane conductance regulator (CFTR)
gene. This gene is located on the short arm of chromosome 7
and encodes a membrane protein that functions as an ion
channel and also influences the formation of the ejaculatory
duct, seminal vesicle, vas deferens, and distal two-thirds of
the epididymis (Wolffian duct structures) [31].
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All men with CBAVD should be screened for CFTR
mutation, with the exception of those who present with
renal agenesis/malformation, which is probably related to
another as yet unidentified gene defect [33]. The carrier
frequency of CFTR mutations in persons of European descent
is high (1:25); therefore, the female partners of men with
CBAVD without congenital kidney anomalies or with CF
should be screened for CF gene mutations before assisted
reproduction. If mutations are detected in both partners, the
risk of offspring with CF is high. However, it remains
difficult in most cases to make precise risk estimates due to
different degrees of penetrance of the same genotype
between different individuals.
9.

Varicocele

Varicocele is a common abnormality with the following
andrologic implications:
 Failure of ipsilateral testicular growth and development
 Symptoms of pain and discomfort
 Reduced fertility.
9.1.

Classification

The following classification of varicocele [1] is useful in
clinical practice:
 Subclinical: Not palpable or visible at rest or during
Valsalva manoeuvre but demonstrable by scrotal ultrasound and colour Doppler examination
 Grade 1: Palpable during Valsalva manoeuvre but not
otherwise
 Grade 2: Palpable at rest but not visible
 Grade 3: Visible and palpable at rest.
9.2.

Varicocele and fertility

Varicocele is a physical abnormality present in 11.7% of men
with normal semen analysis and in 25.4% of men with
abnormal semen [34]. The exact association between
reduced male fertility and varicocele is unknown, but a
meta-analysis showed that semen improvement is usually
observed after surgical correction [35]. Current information
fits with the hypothesis that in some men the presence of
varicocele is associated with progressive testicular damage
from adolescence onwards and a consequent reduction in
fertility. Varicocele is associated with increased sperm
DNA damage, and this sperm pathology may be secondary
to varicocele-mediated oxidative stress. Varicocelectomy
can reverse this sperm DNA damage, as shown in several
studies [36].
9.3.

Varicocelectomy

Varicocele repair has been a subject of debate for several
decades. Controversy exists about whether varicocele repair
results in more spontaneous pregnancies as compared with
observation. The 2009 Cochrane Database System Review

came to the conclusion that there is no evidence that
treatment of varicocele improves a couple’s chance of
conception [37]. This meta-analysis has been criticised for
including several heterogeneous studies of men with
normal semen analysis and those with subclinical varicocele [38]. In three randomised controlled studies (RCTs),
varicocele repair in men with subclinical disease was found
to be ineffective [39–41]. Also, studies of men with
varicocele and normal semen analysis have shown no clear
benefit of treatment over observation [42,43].
The duration of infertility also seems of importance.
A recent study showed that couples with an infertility
duration >2 yr had a significant higher pregnancy rate
compared with couples with uncorrected varicocele, but for
couples with a shorter duration of infertility, such a
difference was not observed [44].
In a recent meta-analysis of four RCTs of varicocelectomy
in men with clinical varicocele, oligozoospermia, and
otherwise unexplained infertility, a trend in favour of
surgical correction was observed [45]. The combined odds
ratio was 2.23 (95% confidence interval [CI], 0.86–5.78;
p = 0.091), indicating that varicocelectomy is moderately
superior to observation, but the effect was not statistically
significant.
Although treatment of varicocele in infertile men may be
effective, in adolescents there is a significant risk of
overtreatment. Most adolescents with a varicocele will
have no problem achieving pregnancy later in life [46].

10.

Hypogonadotrophic hypogonadism

Hypogonadotrophic hypogonadism is caused by either
hypothalamic or pituitary diseases and can be congenital
or acquired. Idiopathic hypogonadotrophic hypogonadism
may be an isolated condition or associated with anosmia/
hyposmia (Kallmann syndrome). Several genetic factors
causing congenital deficit of gonadotrophins (LH or FSH)
have been identified; however, the aetiology remains
unknown in 70% of cases [47,48]. The diagnosis of
congenital hypogonadotrophic hypogonadism is normally
made before adulthood because in most boys it is associated
with delayed puberty. However, in some patients, impaired
spermatogenesis and mild hypoandrogenism may be the
only symptoms, and thus the diagnosis may be delayed
until adulthood [49]. Acquired hypogonadotrophic hypogonadism can be caused by a series of factors acting on the
hypothalamus or at the pituitary level (Table 4).

Table 4 – Classification of hypogonadotrophic hypogonadism
Congenital forms
Acquired forms

Kallmann syndrome
Idiopathic hypogonadotrophic hypogonadism
Tumours of the hypothalamus and pituitary gland
Granulomatous disease
Empty sella syndrome
Haemochromatosis
Obesity
Anabolic steroids
Age
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The clinical picture depends on the aetiology. In most
cases, gonadotrophin deficiency is accompanied by another
deficit or an excess (in case of prolactinoma or acromegaly)
of pituitary hormones.
11.

Cryptorchidism and testicular tumours

Cryptorchidism is the most frequent congenital abnormality of the male genitalia, with a 2–5% incidence at birth. At
3 mo of age, the incidence is reduced spontaneously to
1–2%. The aetiology of cryptorchidism is multifactorial, and
both disrupted endocrine regulation and several gene
defects may be involved. For a normal descent of the
testes, a normal hypothalamic-pituitary-gonadal axis is
needed. Although most boys with maldescended testes
show no endocrine abnormalities after birth, endocrine
disruption in early pregnancy can potentially affect gonadal
development and normal testicular descent. It has been
postulated that cryptorchidism can be the consequence of
testicular dysgenesis, a developmental disorder of the
gonads due to environmental and/or genetic influences
early in pregnancy. This testicular dysgenesis syndrome can
result in maldescended testes, reduced fertility, hypospadias, and an increased risk for malignancy [50].
11.1.

Relationship with fertility

Semen parameters in men with a history of cryptorchidism
are often impaired. In 2–9% of infertile patients, a history of
cryptorchidism is present. It has been suggested that
surgical treatment performed at <3 yr of age has a positive
effect on semen quality [51]. However, paternity in men
with a history of unilateral cryptorchidism is almost equal
(89.7%) to paternity in men without cryptorchidism (93.7%).
Also, in men with unilateral cryptorchidism, paternity
seems independent of age at orchidopexy, preoperative
testicular location, and testicular size [52]. In men with
bilateral cryptorchidism, however, oligozoospermia can be
found in 31% and azoospermia in 42% of cases. In men with
bilateral cryptorchidism, paternity is only 35–53% [53].
11.2.

Germ cell tumours

Cryptorchidism is a risk factor for testicular cancer
development and associated with TM and testicular CIS.
In 5–10% of testicular cancers, a history of cryptorchidism
can be found [54]. The risk of a germ cell tumour is higher in
men with cryptorchidism and impaired fertility: 2–6%
of men with a history of cryptorchidism and 0.5–1% of
infertile men develop a testicular tumour.

infertility, testicular torsion and atrophy, Klinefelter syndrome, hypogonadism, male pseudohermaphroditism, varicocele, epididymal cysts, pulmonary microlithiasis, and
non-Hodgkin lymphoma. The incidence seems to increase
with the use of high-frequency ultrasound machines.
The relationship between TM and infertility is unclear,
but it may be related to testicular dysgenesis, with slough of
degenerated cells inside an obstructed seminiferous tubule
and failure of the Sertoli cells to phagocytose the debris.
Secondarily, calcification occurs [56].
TM is found in testes at risk for malignant development.
The reported incidence of TM in men with germ cell
malignancy is 6–46%. This has resulted in the hypothesis
that TM should be considered a premalignant condition. It
remains to be established, however, whether TM is present
before the development of the invasive testicular germ cell
tumours (TGCTs) and is therefore a putative parameter for
the preinvasive stage of TGCTs, known as CIS. In testicular
biopsies in men with TM, CIS is more prevalent, especially in
those with bilateral microlithiasis and in the case of an
inhomogeneous parenchyma on ultrasound [56]. In men
with TM and a history of male infertility, cryptorchidism, or
testicular cancer, and in those with testicular atrophy,
testicular biopsy is recommended along with a follow-up
scrotal ultrasound. It is also important to encourage and
educate patients about self-examination because it may
result in early detection of TGCTs. The routine use of
biochemical tumour markers, abdominal and pelvic computed tomography, or testicular biopsy does not seem to be
justified for patients with isolated TM.
12.

Male accessory gland infection

Infections of the male accessory glands are potentially
correctable causes of male infertility [57]. In this context,
urethritis, prostatitis, orchitis, and epididymitis have been
mentioned as MAGI by the WHO [1]. MAGI has been narrowly
defined by the WHO concerning its relation to inflammation
of distinct organs because data are lacking to confirm a
generally negative influence of these urogenital infections on
sperm quality and fertility. Urethritis and prostatitis are not
always associated with male subfertility or infertility [58]. In
many cases, basic ejaculate analysis does not reveal a link
between accessory sex gland infection and impaired sperm
characteristics. Furthermore, antibiotic treatment often only
eradicates microorganisms; it has no positive effect on
inflammatory alterations and/or cannot reverse functional
deficits or anatomic and secretory dysfunctions [59,60].

13.
11.3.
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Idiopathic male infertility

Testicular microlithiasis

Microcalcification inside the testicular parenchyma can be
found in 0.6–9% of men referred for testicular ultrasound
[55]. Although the true incidence in the general population is
unknown, it probably is a rare condition. However, the
ultrasound findings are prevalent in men with germ
cell tumours, cryptorchidism, testicular dysgenesis, male

Many men presenting with infertility are found to have
idiopathic OAT or idiopathic azoospermia. Idiopathic forms
of male infertility are probably caused by genetic and
environmental factors. It is predicted that >1000 genes are
involved in spermatogenesis, but only a minority have
been identified so far. Genetic factors may have direct causeand-effect relationships or may predispose to infertility.
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head-to-head comparisons are necessary to identify the
superiority of one antioxidant over another [64].

A combination of genetic predisposing and environmental
factors (e.g., environmental pollution and reactive oxygen
species) may result in testicular dysfunction and impaired
sperm production.

14.4.

Surgical treatment

14.

14.4.1.

Varicocele

Treatment

Infertility treatment should not start before 2 yr of
unprotected intercourse, unless there are gross abnormalities found that exclude spontaneous pregnancy such as
severe oligozoospermia or azoospermia, anovulation, tubal
blockage, and female age >35 yr.
14.1.

Counselling

According to the Charlson Comorbidity Index, infertile men
have a significantly higher rate of comorbidity compared
with fertile controls [61]. Certain lifestyle factors sometimes influence semen quality, for example, obesity, alcohol
abuse, heavy smoking, use of anabolic steroids, extreme
sports (marathon training or excessive strength sports), and
increase in scrotal temperature through thermal underwear, sauna or hot tub use, or occupational exposure to heat
sources. Many drugs can affect spermatogenesis [62].
14.2.

Medical (hormonal) treatment

There is no evidence that hormonal therapies, such as human
menopausal gonadotrophin (hMG)/human chorionic gonadotrophin (hCG), androgen, antioestrogens (clomiphene and
tamoxifen), prolactin inhibitors (bromocriptine), and steroids improve pregnancy rates in partners of men with
idiopathic OAT. However, hypogonadotrophic hypogonadism can be treated medically. The standard treatment is hCG,
with the later addition of hMG or recombinant FSH,
depending on initial testicular volume. In some cases of
idiopathic hypogonadotrophic hypogonadism, spontaneous
reversibility of reproductive function has been observed [63].
14.3.

Empirical drug treatment

A wide variety of empirical drug approaches have been
performed. However, the scientific evidence for such
empirical approaches is low. Bromocriptine, hCG/hMG,
a-blockers, systemic corticosteroids, and magnesium supplementation are not effective for the treatment of
idiopathic OAT. Androgens are strictly contraindicated.
Recombinant FSH, folic acid with zinc, or antioestrogens
may be beneficial in some patients. Cochrane analysis has
shown that men taking oral antioxidants had a significant
increase in live-birth rate (pooled odds ratio: 4.85; 95% CI,
1.92–12.24; p = 0.0008, I2 = 0%) when compared with men
taking placebo. No studies have reported evidence of
harmful side effects of antioxidant therapy. The evidence
suggests that antioxidant supplementation in subfertile
men may improve the outcomes of live birth and pregnancy
rates for subfertile couples undergoing assisted reproduction techniques (ART) cycles. This conclusion is based on
only 20 live births from a total of 214 couples. Further

An RCT comparing different surgical treatments of varicocele showed no clear benefit in favour of any technique in
relation to improving sperm parameters. Also, pregnancy
rates at 1 yr after surgery were comparable for open
inguinal, laparoscopic, and subinguinal microscopic varicocelectomy [65]. However, microscopic varicocelectomy is
associated with significantly less recurrence and potentially
fewer complications such as hydrocele, but it also requires
more operating time and microsurgical training.
14.4.2.

Microsurgery/vasoepididymostomy

The indications for vasoepididymostomy include congenital
and acquired obstructions at the level of the epididymis in
the presence of normal spermatogenesis (testicular biopsy).
Only urologists with experience in microsurgery should
undertake this procedure [66]. Considering its limited effect
on pregnancy rates (20–30%), ideally vasoepididymostomy/
tubulovasostomy should be combined with microsurgical
epididymal sperm aspiration (MESA) and cryopreservation
of the harvested spermatozoa for future ICSI.
14.4.3.

Vasovasostomy

Vasovasostomy is best performed microscopically, which has
been shown to be more effective in improving pregnancy
rates [67]. The likelihood of initiating pregnancy is inversely
proportional to the obstruction interval and becomes <50%
after 8 yr; however, the obstruction interval appears to be
less relevant when tubulovasostomy is performed for
suspected secondary obstruction. Other prognostic factors
are the development of sperm antibodies, semen quality, and
partner’s age. In approximately 20% of men who have
undergone vasovasostomy, sperm quality deteriorates to the
level of azoospermia or extreme oligospermia within 1 yr.
Postoperative poor sperm quality frequently prevents
spontaneous pregnancy, and ART is then indicated.
14.4.4.

Microsurgical epididymal sperm aspiration/testicular sperm

extraction

MESA/TESE in combination with ICSI is indicated when
reconstruction (vasovasostomy, epididymovasostomy) cannot be performed or is not successful. An alternative is
percutaneous epididymal sperm aspiration (PESA) from the
caput epididymis. If MESA or PESA does not produce
spermatozoa or very low numbers of spermatozoa, a
testicular biopsy can be performed with testicular sperm
extraction (TESE) to be used for ICSI [68]. In patients with
NOA due to testicular dysfunction, TESE is the only available
option to retrieve spermatozoa for further use in ART. TESE
should be performed on multiple locations in the testes.
Microsurgical techniques may be used to identify testicular
tubules with intact spermatogenesis [69]. In the presence of
an AZFa and AZFb Y chromosome microdeletion, MESA/TESE
is not advised.
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14.4.5.

Transurethral resection of ejaculatory ducts or midline

prostatic cysts

Distal obstructions of the genital tract are commonly caused
by infections of the prostatic urethra and the accessory
glands or by a cyst in the midline of the prostate. Treatment
of the obstruction by transurethral incision of the cyst or the
ejaculatory ducts may lead to an increase in semen quality
and, occasionally, spontaneous pregnancy [70].
For further information, consult the Extensive Guidelines
on Male Infertility (ISBN 90-806179-8-9), available to all
members of the European Association of Urology on its Web
site (www.uroweb.org/guidelines/online-guidelines/).
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