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Infertility
The inability to conceive following unprotected sexual 

intercourse 

– 1 year (age < 35) or 6 months (age >35) 

– Affects 15% of reproductive couples

– Men and women equally affected
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Classification

• Primary infertility

– a couple that has never conceived

• Secondary infertility

– infertility that occurs after previous pregnancy 

regardless of outcome
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Sperm disorders

It is due to disorders in the sperm, whether they affect 

their morphology, vitality, or count.

7



Oligospermia or Oligozoospermia
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Astenoozospermia
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Oligoasthenozoospermia
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Teratospermia or Teratozoospermia:
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Necrospermia or Necrozoospermia
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Azoospermia
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Oligoasthenoteratozoospermia

14



Leucocytospermia & Pyospermia
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Azoospermia

Definition
Absence of spermatozoa in the ejaculate both in a neat 
semen sample and in a centrifuged resuspended semen 

sample.

Prevalence 1 – 3% of male 
population. 

10% infertile male 
associated with 

infertility

Type
Obstructive

Non obstructive

Pretesticular

Testicular

Post testicular
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What exactly is Azoospermia? 
No sperm seen in semen sample           centrifuged 
the semen sample at 3000g for 15 minutes        the 
pellet formed must be examined for presence of any 
sperm

• If any sperm is found in the pellet  
Cryptozoospermia

• If no sperm is found even after centrifugation 
repeat analysis must be done after 2-4 weeks
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Obstructive azoospermia
• Sites of Obstruction

– Epididymis

– Vas deferens

– Ampulla of the vas 

– Ejaculatory duct 

Can be congenital or acquired

– CBAVD 

– Vasectomy 

– Infections
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Non obstructive Azoospermia. 

Primary Testicular Failure or 

Hypergonadotropic hypogonadism

– defect in production of sperm by testes themselves 

Secondary Testicular Failure or 

Hypogonadotropic hypogonadism (pre-

testicular)

– due to defect at the level of pituitary gland or the 

hypothalamus
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Clinical management in NOA

For men faced with nonobstructive azoospermia (NOA),

the most severe form of male infertility, the only treatment

option for conceiving genetically their own children is TESE

with intracytoplasmic sperm injection (ICSI).

However, TESE–ICSI has a limited success rate in men with 
NOA, as the sperm retrieval rate per TESE cycle is 56% and 
the subsequent live birth rate of ICSI is 41%, resulting in a 23%

chance to father a child.
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• The two main non-manipulated stem 

cell classes are embryonic (ESCs) and 

adult stem cells (ASCs). 

• Induced pluripotent stem cells (iPSCs) 

which are genetically manipulated 

somatic cells. 
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The ESCs, iPSCs, and spermatogonial stem cells 
(SSCs) are among the most investigated stem 
cells for the production of male germ cells in in 
vitro conditions.

Application of these cell types has some 
limitations:

1- ESCs present with some ethical problems and 
their sources are limited. 

2- iPSCs have both oncological and genetic 
instabilities. 

3- SSCs have low content in the testis, and their 
isolation, identification, and culturing are 
difficult in vitro.
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In vitro studies on MSC and
spermatogenesis

• A certain combination of growth factors, chemical 
components, genetic manipulations, and/or co-culture 
with other cells can be used to induce the 
differentiation of MSCs into the germ cell epithelium.

• The results of in vitro studies have been published 
demonstrating that NOA can be restored through MSC 
transplantation. 
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MSC therapy in animal model of 

azoospermia

• MSCs transplanted into the testes of 

NOA animal models showed both 

induction of spermatogenesis and/or 

differentiation of MSCs into germ cells.
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MSC therapy of azoospermia patients

• Various clinical trials for the treatment of infertility in 

reproductive diseases in both women and men have been recorded 

or completed. 
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 possible mechanisms of testicular function 

restoration following MSC therapy

MSCs can 

differentiate 

into target 

cells

MSCs can 

reduce 

Oxidative 

stress

MSCs can 

stimulate 

testosterone 

production  with 

differentiation 

into Laydig cells

MSCs reverse the 

glycolysis and 

glycogenesis 

imbalance in sperm 

by regulating 

Akt/glycogen 

synthase kinase 3 

(GSK3) axis. 

MSCs can alter 

expression of some 

spermatogenesis-

related miRNAs 

and their target 

genes

MSCs connect 

with endogenous 

cells, restoring the 

function of 

damaged cells

MSCs can 
reduce factors 

that lead to 
infertility 
through 

reduction of 
apoptosis 

MSCs may be 
involved in the 
suppression of 

antisperm
antibodies 

(ASA) The transplanted cells secrete 

growth factors such as bone 

morphogenetic proteins 

(BMPs) and transforming 

growth factor beta (TGF-β), 

which are male germ cell 

inducing factors with ability 

to stimulate restoration of the 

recipient’s cellular function
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