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Male Fertility/Infertility



• Rewarding  (Simple 
investigation with big returns) 

–Common

–Highly effective treatments 
available

–Room for improvement - 
unlike egg, new sperm are 
made continuously into old 
age

Investigate Male Infertility



• Semen Analysis 

– Simple, non-invasive, inexpensive

–Normal results excludes male factor in up to 90% (** caution with interpretation)

Investigate Male Infertility



Fertilisation – concentration, motility and morphology



Semen analysis ‘abnormal’



What does it mean doctor?



• Endocrine: rare - present with sexual 
dysfunction (<2%)
–Hypothyroidism
–Hyperprolactinaemia
–  hypogonadotropic hypogaonadism

Male Investigations

• History

– Hx of testicular disease: 
Cryptorchidism, torsion, 
trauma, infection, surgery.

– Social Hx: smoking, heavy 
alcohol, recreational drugs, 
occupation, sleep

– Med & surg Hx, Family Hx, 
Meds

– Sexual Hx: Erection, 
penetration. ejaculation.



• Obstructive Causes - azoospermia 
– iatrogenic
– Congenital non-junction or absence CF screening 

recommended (CF and CFTR gene), Congenital Bilateral 
Absence of the Vas Deferens (CBAVD) 

– bacterial infection (chlamydia trachomatis)
– Ejaculatory duct

• Primary Testicular Disease - most 
common cause of male infertility
–66% unknown 
–20% testicular maldescent
–7% trauma and torsion
–5% Klinefelter’s syndrome 
–1% mumps orchitis
–1% chemo.ions

Male Investigations

• History

– Hx of testicular disease: 
Cryptorchidism, torsion, trauma, 
infection, surgery.

– Social Hx: smoking, heavy alcohol, 
recreational drugs, occupation, 
sleep

– Med & surg Hx, Family Hx, Meds

– Sexual Hx: Erection, penetration. 
ejaculation.

• Examination

– Body habitat

– virilisation

– Testicular

• Investigations

– Semen analysis, ab

– FSH, LH, Testosterone, SHBG

– FBC, EUC, LFTs, Fasting glucose 
insulin homocysteine, TSH

– Gentics (karyotype, Y-del, CF ect)

– Testicular u/s, bone density scan



Options
• Treat correctable causes (lifestyles, toxins/drugs, 

hormone, inf) & health issues (cancer, T def)

Male infertility - treatment

http://www.ultrasound-images.com/admin/uploads/testes-microlithiasis-2d.jpg


Spermatogenesis



Spermatogenesis & Hormones



Spermatogenesis



Spermatogenesis



Spermatogenesis

+ Lifestyle changes



Options

• Treat correctable causes (lifestyles, 
toxin/drugs, hormone, inf) & health issues 
(cancer, T def)

• Expectant & support

• Conventional medical and surgical 
treatments

Male infertility - treatment



Preventative
• Cryptorchidism

• Varicocoele in adolescents

Treatment
• Varicocoele

Surgical

Severe oligo / 
azoospermia

Untreated Pre-pubertal 
orchidopexy

Unilateral 50-70% 37%

Bilateral 100% 70%
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Cochrane 2012



Preventative
• Cryptorchidism

• Varicocoele in adolescents

Treatment
• Varicocoele
• Ejaculatory duct cyst
• Vasectomy reversal

Surgical

Severe oligo / 
azoospermia

Untreated Pre-pubertal 
orchidopexy

Unilateral 50-70% 37%

Bilateral 100% 70%



Preventative
• Cryptorchidism

• Varicocoele in adolescents

Treatment
• Varicocoele
• Ejaculatory duct cyst
• Vasectomy reversal

ART – sperm retrieval
• Azoospermia
• Anejaculation
• Epididymal necrospermia /  Sperm DNA fragmentation

Surgical

Severe oligo / 
azoospermia

Untreated Pre-pubertal 
orchidopexy

Unilateral 50-70% 37%

Bilateral 100% 70%



Agents RCT Patients OR CI

HMG/rFSH 3 233 1.45 0.78-2.7

androgen 9/13 1025 1.02 0.72-1.44

anti-E2 6/11 459 1.33 0.78-2.28

kallikrein 4/16 459 0.92 0.4-2.28

Bromocriptine 3 No effect

Conventional Medical Treatment

Medical therapy for semen defects not useful



Spermatogenesis – genetic variants/cryptic genetic factors



Options

• Treat correctable causes (toxin, hormone, inf)

• Expectant & support

• Conventional medical and surgical treatments

• Intrauterine insemination (IUI)

• IVF/ ICSI

• Donor Sperm & artificial insemination

• Adoption

Male infertility – Assisted Reproductive Treatment



• May be useful as starting 
point for idiopathic infertility 
but less effective (half) in 
male infertility(3-10%) 

• Meta-analysis on IUI alone 
for male factor showed no 
benefit

–Need => 5mil motile sperm 

IUI of washed sperm



IVF and ICSI
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• 0.5% of men, 2% of infertile couples, 8% of the 
cases of male infertility (BMJ 291:1693; BJU 
56:422) 

• 40% obstructive & 60% non-obst (HR 
200015:2356); <2% correctable 
(hypogonadotrophic, ejaculatory duct cyst)

• Sperm retrieval far more likely with open biopsy 
then needle aspiration (e.g. 43% vs 11% - Friedler 
et al 97; 43% vs 7% Tournaye 99)

• May require >10 and up to 14 biopsies (average 
4.5, those with single bx <30% sperm recovery) 
(Osted et al Urology 1998:52:692-7)

• Microdissection TESE less tissue removed (4.7mg 
vs 56mg) lower bleeding complication (13-30 vs 
58%) and higher sperm recovery rates (47-63% vs 
30-45%) (Amer et al 83, Schlegel & Li 98)

Azoospermia & sperm extraction



• F42, M47
• Primary Infertility 4 yrs
• Male factor; Female age
• ICSI x 10 cycles (Aug 04
 – May 07) no preg/mc

Case: Multiple IVF failures
erased



Aim:  Restore 
low fertilisation

Male treatment: IUI, IVF & ICSI



Reproduction – What is in the nutshell?



Incidence chromosomal aberrations in infertile compared to the fertile population

Primary testicular disease - genetics

Numerical

50 x more 47XXY

4x more 47XYY

60x more 46XX

20x more 46X derY

Structural

8.5 x more Robertsonian translocations

5 x more reciprocal translocations 

8 x more inversions

3 x more additional maker 
chromosomes

Hum Reprod 14 (Suppl 1) 24-27



Preimplantation Genetic Diagnosis

Day 5 (~128 cells) biopsy
2-9 cells from trophectoderm

• Mutation Testing (PCR)
• Translocations
• Aneuploidy Screening

Reproductive Failure
Elective

• HLA matching



Sperm DNA Integrity Chromatin Structure Assay (SCSA)

• Sperm Chromatin Structural Assay (SCSA)

• Sperm Chromatin Dispersion Assay (SCD)

• Terminal Deoxyuridine Nick End Labelling 
(TUNEL)

• Comet Assay

• Acridine Orange Assay



Sperm DNA damages – ART outcomes



Sperm DNA damages – ART miscarriages



• Oxidative damages

– Sperm are unable to repair DNA damage induced by oxidative 
stress, because they lack the required cytoplasmic enzyme 
systems (lost through sperm maturation) to perform the 
repair.

– High reactive oxygen species (free radicals) can be found in 
fried foods, alcohol, tobacco smoke, pesticides and air 
pollutants, obesity/inflammation. 

– Sperm damage has been identified in 30-80% of infertile 
men2,3,4

• Susceptibility

– Sperm defects – loss of tight packaging of the DNA

• Outcomes – egg qualities

– The oocyte/egg is capable of repairing low levels of sperm 
DNA damage. However, if not repaired sufficiently, damaged 
genes may be passed on to the offspring or increase risk of 
miscarriage

Sperm DNA damages



• Susceptibility

– Sperm defects – loss of tight 
packaging of the DNA

• Oxidative damages

– Excessive ROS

– Deficient anti-oxidants

• Poor outcomes

– Inadequate oocyte repairing 
capability

Sperm DNA damages

• Treatment options

– Improving spermatogenesis

– Lower ROS exposures

– Antioxidants

– Shorten sperm transit time

– Obtain sperm before damage 
– testicular sperm

– Select undamaged sperm

– Sperm washing

– Sperm sorter

– PICSI

– High magnification ICSI



Antioxidants



Shorten sperm - transit time

Abnormally high ROS levels during sperm passage 
through epididymis in between antioxidant 
protection of Sertoli cytoplasm and seminal plasma 
(Evenson FS 2003)

While normal spermatozoa do produce small 
amounts of superoxide radicals, production is many 
times more in dead or defective spermatozoa and 
white blood cells (Ford 1990).

Serial daily ejac x 4 days reduced DFI by 25%
Gosalbez et al FS 11

Reduction occurred in 90% of those affected
Pons et al JARG 13



• Oxidative damages

– Excessive ROS

– Deficient anti-oxidants

• Susceptibility

– Sperm defects – loss of tight 
packaging of the DNA

• Poor outcomes

– Inadequate oocyte repairing 
capability

Sperm DNA damages

• Treatment options

– Improving spermatogensis

– Lower ROS exposures

– Antioxidants

– Shorten sperm transit time

– Obtain sperm before damage – 
testicular sperm

– Select undamaged sperm

– Sperm washing

– Sperm sorter/microfluidics

– PICSI

– High magnification ICSI



Testicular sperm



Testicular sperm



Testicular sperm



• Aug 2017 (age 42)

–Dx and Correction of high sperm DNA 
damages (DFI 39.3%)

–6 of 6 oocytes fertilised by ICSI

–5 blastocysts (grade 1–2): 

▪1 transferred fresh – preg – live 
birth June 08

▪2 cryopreserved

▪single FET – live birth 10

▪1 remains

Case: K(42) & SK(47)

• Aug 2014 – May 2017 (age 
38-41)

– 10 IVF cycles

– Embryo qualities poor, no 
embryo avail for freezing

– No preg / Mc



Rewarding  (Simple investigation with big returns) 

–Common

–Highly effective treatments available

–Room for improvement - unlike egg, new sperm are made continuously into old 
age

Making babies – Male perspectives



Q & A
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.

This patient has a mosaic karyotype with a cell line with an 
isodicentric Y chromosome with two copies of the Y p arm 
(78%) and a 45,X cell line (12%).
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