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Male infertility - causes

Idiopathic male infertility

Maldescended testes

Urogenital infection

Disturbances of semen deposition and sexual factors

General and systemic disease

Waricocele

Hypogonadism

Immunological factors

Obstructions

Other abnormalities




Diagnosis of male infertility

History

Phyisical examination
Sperm analysis
Infections

Biochemical and immunological
markers

Hormones
Imaging techniques




History

® cryptorchidism;

e testicular torsion;

e genito-urinary infection;

e testicular trauma;

e exposure to environmental toxin(s);
e gonadotoxic medication;

e exposure to radiation or chemical(s);
e testicular cancer




Physical examination

e absence of testes;
e cryptorchidism;

abnormal testicular volume and/or
consistency;

abnormal secondary sexual characteristics;
epidydimes

vas deferens

penis

gynaecomastia

varicocele
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Sperm analysis

o If the results of semen analysis are normal
according to WHO criteria, one test should be
sufficient.

o If the results are abnormal in at least two tests,
further andrological investigation is indicated.

e It is important to distinguish between the

following:
e Oligozoospermia: < 15 million spermatozoa/mL.
e Asthenozoospermia: < 32% motile spermatozoa.
e Teratozoospermia: < 4% normal forms.

— Quite often, all three pathologies occur simultaneously




WHO Reference levels

Parameter Loweer reference limit
Semen volurme (mil) 1.590{1.4—1.72
Total sperm number (106 per ejaculate) 349 (33—46)
Sperm concentration (106 per ml) 19 {12—16)
Total motility (PR+MP, 26 40 (38—42
Frogressive motility (PR, 263 32 (31-324)
Witality (Jive spermatozoa, 9% 58 (99—62
Spearm morpholodgy (normal formes, %) 4 (3.0—4.0
Other consensus threshold values

pH

Feroxidase-positive leukocytes (106 per mbL)

MAR test (motile spermatozoa with bound particles, %)

Immunobead test (motile spermatozoa with bound beads, 2%

Seminal zinc (pmollejaculatea)

Seminal fructose {(pMmoliejaculate)

Seminal neutral glucosidase (mfejaculate)
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Motility

WHO categories:
progressive

non progressive, motile

immotile (v < 2 um/s)
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Normal morphology




Sperm functional tests




Infection -

facts

e classical sperm parameters
unchanged
— Motility
— Morphology (?)

e impairment of spermatozoa function

e inflammation is accompanied by chemical
reactions

e determination of standard ejaculate




The damage of

spermatozoa function

e neutrophilic granulocytes releasing

e invade the lipid membrane of the
spermatozoa

e 30-40% of the ejaculates from infertile men
generate excessive levels of ROS




Infection markers

e markers can be classified by their biological
properties
— round cells < 5 M/ml (WHO)
- leukocytes < 1 M/ml (WHO)
— oxidative stress - real function damaging factor

— Main biochemical infection markers:

e Enzymes

— Granulocyte elastase

— Alpha glucosidase

— Acrosin

- Gamma glutamil transferase
e small molecules

— Malondialdehyd

— Isoprostane




Sperm DNA fragmentation,

chromatin condensation

double nucleoprotamme nucleohlstone structure
o tightly packaged by protamines

e up to 15% of the DNA remains packaged by
histones

e infertile men have an increased sperm
histone/protamine ratio

e normal chromatin condensation is mandatory to
induce fertilization

e disturbed chromatin condensation is often
combined with defect of the acrosome

e with high percentage of DNA damage the natural







Blood-testis
barrier

MAR test
Immunobead test
ASA test
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e FSH

- Spermatogenesis
e LH

— Testosterone

e Prolaktin
- Hyper-
prolactinaemia

level and spermatogenic damage.




Chromosomal abnormalities

Chromosome abnormalities can be numerical (e.g. trisomy)
or structural (e.g. inversions or translocations

The incidence of chromosomal abnormalities is 5.8%

Of these, sex chromosome abnormalities accounted for
4.2% and autosomal abnormalities for 1.5%.

The more severe is the testicular deficiency the higher is
the frequency of chromosomal abnormalities

Patients with less than 10 millions spermatozoa/mL show
already a 10 times higher incidence (4%) of mainly
autosomal structural abnormalities in respect to the
general population

ka?_otyp_e analysis should be indicated in azoospermic men
and in oligozoospermic men with < 10 millions
spermatozoa/mL

In case of a family history of recurrent abortions,

malformations, mental retardation karyotype analysis
should be requested regardless of the sperm concentration.



Chromosomal abnormalities

e Sperm chromosomal abnormalities

- Using multicolour fluorescent in situ hybridisation (FISH) analysis sperm
can be examined for chromosomal normality.
Techniques are needed to separate populations of genetically abnormal
sperm from normal sperm or to safely screen individual spermatozoa before IVF
IVF: in vitro fertilisationand ICSI.

e Sex chromosome abnormalities (Klinefelter’'s syndrome and
variants [47,XXY; 46,XY/ 47 ,XXY mosaicism])

- Klinefelter’s syndrome is the most frequent sex chromosome abnormalit}/
Ad|l|J|t men with Klinefelter’'s syndrome have small firm testicles devoid of germ
cells..

- Testosterone levels may be normal or low, oestradiol levels normal or elevated
and FSH levels increased.
Follow up (possibly yearly) of men with Klinefelter’s syndrome is required and
androgen replacement therapy should be started when testosteron level is in the
range of hypoandrogenism.

e Autosomal abnormalities

- Genetic counselling should be offered to all couE|es seeking fertility treatment
(including IVF/ICSI) where the male partner is known, or found to have,
autosomal karyotype abnormality.

e Translocations

- The most frequently found autosomal karyotype abnormalities are Robertsonian
translocations, reciprocal translocations, paracentric inversions and marker
chromosomes. The importance of the detection of these structural chromosomal
anomalies is related to the increased risk of aneuploidy or unbalanced
chromosomal complements in the fetus.



Y Chromosome microdeletions

For men with severely damaged spermatogenesis
_(witdh < Sdmillion spermatozoa/mL) Yg microdeletion testing
is advised.

If complete AZFa or AZFb microdeletions are detected,
micro-testicular sperm extraction is not worthwhile because
the chance of finding sperm is virtually zero.

If a man with microdeletion and his partner wish to proceed
with ICSI, should be advised that microdeletions will be
passed to sons, but not to daughters.

A son who inherits a microdeletion will not have normal
spermatogenesis since complete AZF deletions were not
reported in normozoospermic men.



Cystic fibrosis

mutatlons and was found in approxmately 2% of
men with OA




Treatment




Treatment -
Primary Hypogonadism

e Testosterone substitution

total testosterone level above 12 nmol / L (350 ng / dL) does not
require substitution

serum total testosterone levels below 8 nmol /L (230 ng / dL) will
usually benefit from testosterone treatment

If the serum total testosterone level is between 8 and 12 nmol / L
testosterone supplementation is based on the occurrence of
symptoms. The measurement of total testosterone with sex hormone
binding globulin (SHBG) to calculate free testosterone or measurement
of free testosterone may be helpful for decision making

Injectable, oral and transdermal testosterone preparations are
available for clinical use

e Never forget:
— The patient who is given any form of testosterone replacement

will suffer a progressive decline in the function of the testicles,
as the exogenous testosterone is a powerful inhibitor of the
feedback loop that governs spermatogenesis and
testicular testosterone production.



Treatment -

Secondary Hypogonadism

Normal androgen levels and subsequent development of
secondary sex characteristics ﬁin cases of onset of hypogonadism
before puberty) and eugonadal state can be achieved by
androgen replacement alone

However, stimulation of sperm production requires treatment with
human chorionic gonadotrophin (hCG)hCGcombined with
recombinant FSH.

If hypogonadotropic hypogonadism is hypothalamic in origin, an
alternative to hCG treatment is therapy with pulsatile GnRH

In patients who have developed hypo(?onadism before puberty
and have not been treated with gona

testosterone




Treatment - OAT




Treatment - idiopathic OAT

« Androgens

 hCG/human menopausal gonadotropin
« Bromocriptine

* a-blockers

« systemic corticosteroids

¢ magnesium supplementation

are not effective in the treatment of
OAT syndrome - ART

Medical treatment of male infertility is recommended onl




Treatment - OA

Intratesticular obstruction
— At this level seminal duct recanalisation is impossible
— TESE is therefore recommended. The spermatozoa retrieved may be used immediately for ICSI
— Both TESE and fine-needle aspiration allow sperm retrieval
Epididymal obstruction
— Microsurgical epididymal sperm aspiration is indicated in men with CBAVD.

— Acquired epididymal obstruction, end-to-end or end-to-side microsurgical epididymo-vasostomy
IS recommended.

— Dbilateral reconstruction
Proximal vas obstruction
— Proximal vas obstruction after vasectomy requires microsurgical vasectomy reversal

— Vaso-vasostomy is also required in the rare cases of proximal vasal obstructions (iatrogenic,
post-traumatic, post-inflammatory).

Distal vas deferens obstruction

— Itis usually impossible to correct, large bilateral vas defects resulting from involuntary vas
excision during hernia surgery in early childhood or previous orchidopexy

— TESE/MESA can be used for cryopreservation for future ICSI

— large mono-lateral vas defects associated with contralateral testicular atrophy, the vas of the
atrophic testis can be used for a crossover vaso-vasostomy or vaso-epididymostomy.

Ejaculatory duct obstruction
— Treatment of ejaculatory duct obstruction depends on the aetiology.
— transurethral resection of the ejaculatory ducts

— MESA, MESA: microsurgical epididymal sperm aspirationTESE, proximal vas deferens sperm
aspiration, seminal vesicle ultrasonically guided aspiration and direct cyst aspiration.

— antegrade seminal tract washout

— Spermatozoa retrieved by any of the aforementioned surgical techniques should always be
cryopreserved for assisted reproductive procedures.
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Treatment - NOA

Testicular biopsy can be part of an ICSI in patients with
clinical evidence of NOA.

Spermatogenesis may be focal

In about 50-60% of men with NOA spermatozoa can be
found that can be used for ICSI

Taking several testicular is samples recommended

Testicular fine-needle aspiration (TEFNA) results in
lower retrieval rates and does not allow histological
examination to detect for instance carcinoma in situ
(C1S) and testicular malignancies

TEFNA may also result in more tubular and vascular
damage than TESE



e Multiple

pididymis

e Open surgery
as deferens

e Wash out

Narmal tubule

hypospermatogenesis
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Treatment - Varicocele

* In some men, the presence of varicoce
associated with progressive testicular d
from adolescence onwards and conseo

reduction in fertility.

els
amage
uent

 Although treatment of varicocele in adolescents
may be effective, there is a significant risk of

over-treatment.

» Varicocele repair may be effective in men with
subnormal semen analysis, a clinical varicocele

and otherwise unexplained infertility.



Treatment
(reference)

» Antegrade
sclerotherapy 2o

* Retrograde
sclerotherapy 1)

« Retrograde
embolisation

(22,23

Cipen operation

Scrotal operation

* [nguinal

approach 24

= High ligation zs)

* hicrosurgical
(26,27

* Laparascopy
(28,20

Treatment - Varicocele

Recurrence/persistence  Complication rates

Complication rate 0.3-2.2%; testicular atrophy; scrotal haematormna;
epididymitis; left-lank endhemna.

Adverse reaction to contrast medium; flank pain; persistent
thrombophlebitis; vascular perforation.

Pain due to thrombophlebitis; bleeding haematoma; infection; venous
perfaration; hydrocele; radiological complication (e.g. reaction to contrast
media); misplacement or migration of coils; retroperitoneal haemorrhage;
fibrosis, ureteric obstruction.

Testicular atrophy; arterial damage with risk of devascularisation and
ganarene of testicle.

FPossibility of missing out a branch of testicular vein.

5-10% incidence of hwdrocele.

Post-operative hydrocele arterial injury; scrotal haematoma.

Imjury to testicular artery and lvmph vessels; intestinal, vascular and nerve
damage; pulmonary embolism; peritonitis ; bleeding; post-operative pain
in right shoulder {due to diaphragmatic stretching during pneumo-
peritoneum); pneumo-scrotum; wound infection.




Varicocele




~+Medicine iIs art, an art
based on science.”

Sir William Osler — 1892
(,father of modern medicine”)




