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Abstract:

Azoospermiacouldbeeithernon-

obstructiveazoospermia(NOA)or

obstructive azoospermia (OA).

Clinical assessment (testis

consistency&volume),laboratory

testing(FSH),andgenetictesting

(karyotype, Y chromosome

microdeletion,orspecificgenetic

testing for hypogonadotropic

hypogonadism) are used to

distinguish NOA (which includes

primaryand secondarytesticular

failure)from OA.Thetreatmentof

NOA is still empirical. For

hypogonadotropichypogonadism,

gonadotropintherapyistheonly

particular indication that

consistently improves semen

analysisandratesofconception.

Thetypicaltreatmentconsistsof

gonadotropins (hCG and rFSH)

combined, with GnRH therapy

maintained for non-responders.

Althoughthereisapaucityoflevel

I clinical data, drug therapy

combining aromatase inhibitors

andgonadotropinsmaybeableto

improve outcomesformen who

needsurgicalsperm retrieval.This

review offersa currentoverview

of the causes,treatments,and

management of non-obstructive

azoospermia.

Keywords:non-obstructiveazoospermia;

treatment;fertility.

Introduction:

Azoospermia (a-, without +

–zoo– » Greek zôion, animal +

–spermia– » Greek sperma,

sperm/seed)isidentifiedbyatleast

twodifferentejaculatesamplesthat

don't contain any sperm (which

incorporatesthecentrifugedsample)

(Aziz,2013).

Epidemiology

Nearly 15% of all couples

experience infertility.Male factors

areresponsiblefor50% ofallcases

ofinfertility (Rowe etal.,2000).

Around10% to15% ofinfertilemen

have azoospermia and itaffects

nearly1% ofallmales(Cocuzzaet

al.,2013). Around600,000malesof

reproductive age are azoospermic



in theUnited Statesatanygiven

moment,withNOAbeingthemost

commoncondition(Cocuzzaetal.,

2013).One in seven heterosexual

couples in the United Kingdom

suffersfrom infertility.Malefactor

infertilityisthesinglemostcommon

reason forinfertility in the United

Kingdom asitisresponsiblefor30%

ofcases(Pillaietal.,2021).

Clinically,azoospermiacanbe

divided into obstructive (post-

testicular) and non-obstructive

types (pretesticular or testicular).

Obstructive azoospermia (OA)

affects 15-20% of men with

azoospermia and islesscommon

than non-obstructive azoospermia

(NOA) (Stephen and Chandra,

2006).

Functional (non-obstructive)

azoospermia:

Maleinfertilitydueto NOA is

typicallyregarded asan incurable

condition. These patients, who

makeupto10%ofallinfertilemales,

haveazoospermiaduetodefective

spermatogenesis.Inthecontextof

azoospermia, adequate

confirmation ofa non-obstructive

etiologyisregardedastheabsence

of normal spermatogenesis by

testicularhistology with increased

follicle-stimulating hormone (FSH)

level.CausesofNOA areshownin

Figure(1)(Kumar,2013).

Figure (1):Non-obstructive azoospermia causesand male reproductive

hormoneprofiles(Tharakanetal.,2021).



A-Hypogonadotropic

hypogonadism:

Low serum testosterone isa

symptom of hypogonadotropic

hypogonadism (HH), which is

broughton by a decrease in the

pituitarygland'sreleaseoffollicle-

stimulating hormone (FSH) and

luteinizinghormone(LH).HHcanbe

idiopathic,acquired,orcongenital

(Kumar,2013).

I. Congenital Hypogonadotropic

Hypogonadism

Itisanuncommonhereditary

condition. Congenital

hypogonadotropic hypogonadism

(CHH)iscausedbylackofGnRH.It

is characterized by infertility and

absentordelayedpuberty(Boehm

etal.,2015).Congenitaltypessuch

asPrader-Willisyndrome,Kallmann

syndrome and Laurence-Moon

syndrome are typically syndromic

(Kumar,2013).

1. Kallmannsyndrome:

Itis considered a congenital

form ofHH thatcauseshypo-or

anosmia.Itisduetotheinabilityof

gonadotropin-releasing hormone

(GnRH) neurons that originate

embryologically in the olfactory

mucosatomigratetoandestablish

residenceinthehypothalamusthat

causesthisdrop-ingonadalactivity.

Low levelsofsexsteroidsinduced

by a GnRH hormone shortage

inducealackofsexualgrowthand

secondary sexual characteristics

(Laitinenetal.,2011).

These symptoms include lack of

testiculargrowth asmeasured by

testicular volume,infantile voice,

and lack of pubic hair growth.

Micropenis, as well as

cryptorchidism or undescended

testicles,maybepresentinatiny

numberofmalecases.Lowlevelsof

FSH and LH,which resultin low

testosteroneinmales,arerelatedto

thesecharacteristics(Boehm etal.,

2015).

2. Prader-Willisyndrome:

The rare and difficult

hereditary disorder known as

Prader-Willisyndrome(PWS)affects

several neurological, endocrine,

metabolic systems and impairs

behaviorandcognition(Butleretal.,

2016;Heksch etal.,2017).Most

casesofPWS are sporadic,while

familialoccurrences can happen

when the father's genes have a

microdeletion in the imprinting

region inherited from his mother

(Butleretal.,2016).

Early infancy PWS is

characterizedbyseverehypotonia,

poor appetite, and feeding

difficulties. These symptoms are

followed by early childhood



overeating and the gradual

evolutionofmorbidobesity(unless

food intake is strictly controlled).

Motor milestones, language and

cognitive development are not

progressing as expected.

Hypogonadism,insufficientpubertal

development,andusually,infertility

which can affectboth men and

women.A common traitis short

height.Temperoutbursts,obstinacy,

manipulative conduct, and

obsessive-compulsivebehaviorsare

examplesoftypicalbehavioraltraits.

Scoliosis/kyphosis, osteoporosis,

hypopigmentation, viscous, thick

saliva, high pain sensitivity,

decreased vomiting, and

temperature instability are further

symptoms. Typical face traits

including strabismus,scoliosis,and

strabismus are usually present

(Cassidyetal.,2012).

3. Laurence-Moonsyndrome:

An uncommon ciliopathic,

pleiotropic autosomal recessive

disorder called Laurence-Moon-

Bardet-Biedl syndrome (LMBBS)

mostly impacts consanguineous

couples' offspring. The initial

symptom is typically poor night

vision manifests in the first ten

years oflife (Khan etal.,2017).

Theremustbefourprimaryfeatures

orthreemajorcharacteristicswith

two additional features for a

diagnosis to be made clinically.

Speech difficulties,

polyuria/polydipsia,ataxia,lack of

coordination/clumsiness, diabetes

mellitus,developmentaldelay,left

ventricular hypertrophy,

brachydactyly, hepatic fibrosis,

spasticity, and hearing loss are

categorizedassecondaryfeatures.

Cone-rod dystrophy, polydactyly,

obesity,learning difficulties,renal

anomalies, and polydactyly are

considered the primary features.

Along with these traits,itisalso

known thatindividualswith short

height,crowdedteeth,hypermobile

or loose joints, and early

osteoarthritis(Abbasietal.,2009).

II. Acquired Hypogonadotropic
Hypogonadism:

Drugs (such as analogs of

gonadotropin-releasing hormones

andsexsteroids),pituitary& brain

radiation, hyperprolactinemia,

exhausting exercise,infiltrative or

infectious pituitary lesions,

encephalic trauma and abusing

alcoholorillicitdrug use are all

potentialcauses ofacquired HH

(DarbyandAnawalt,2005).HH is

also linked to systemic conditions

such as hemochromatosis,

sarcoidosis, and histiocytosis X

(Hayesetal.,1998). 

B- Hypergonadotropic

Hypogonadism/Eugonadism



Hypergonadotropic

hypogonadism inmenresultsfrom

insufficienttestosteroneproduction

bythetestes.Luteinizinghormone

(LH) and follicle-stimulating

hormone (FSH) are secreted,at

increasedrates,bythepituitaryas

part of the feedback response.

ThreevarietiesofcausesofHHare

available; genetic disorders that

lead to primary testicularfailure;

are under the first group.

Hypergonadotropichypogonadism-

causing developmental disorders

consistthesecondgroup.Thethird

groupdetailstheacquiredcausesof

primarytesticularfailure(Sobeland

Imperato-Mcginley,2004).

I. Geneticcauses

1) Klinefelter’sSyndrome:

A phenotypicalmanwithtwo

ormoreextraXchromosomeswill

have Klinefelter syndrome (KS).

Gynecomastiainmales,tinytestes,

tallstatureandazoospermiawere

the firstto be identified as the

clinicalpresentationofKS,andthe

genetic cause of extra X

chromosomes was discovered in

1959 (Forti et al., 2010). Genital

diseases,mostoftenhypogonadism

andinfertility,arebroughtonbythe

hyalinization, fibrosis, and

hypofunctionofthetesticlescaused

by excessX chromosomes.In the

mid and latter decades of the

twentiethcentury,understandingof

neurocognitive impairments

associated with KS began to

develop.The use oftestosterone

replacement therapy, cognitive

therapies,andadaptabletherapies

inthetreatmentofKSistypically

beneficial(Davisetal.,2016;Rosset

al.,2017;Piotetal.,2022). 

The most common KS

karyotypeis47XXY (greaterthan

90percent).Mosaickaryotypeslike

46 XY/47 XXY and diverse

aneuploidieslike48 XXXY and 49

XXXXY haveboth been described.

The extra X chromosome is

acquired at random and is

frequently the outcome of post-

zygotic ormeiotic nondisjunction.

TheextraXchromosomalmaterial

thatexistspresentappearsto be

relatedtohow severetheillnessis

overall(Davisetal.,2016;Bonomi

etal.,2017).

A low upper/lowersegmentratio

willbeseeninmostKSpatientsdue

totheirtallheightandlonglimbs.

Weightandheadcircumferenceare

in the50thpercentilewhilemean

heightisinthe75thpercentile.In

childhood,thephallusandtesticles

may be relatively small.Although

thegrowthofpubicandphallichair

is common during adolescence,

testesareseldom morethan4mLin

sizeandarenormallyharddueto



hyalinization and fibrosis.

Testosteronelevelsoftenlow with

gynecomastia which is rather

common(Davisetal.,2016;Bonomi

etal.,2017).

2)XXmales:

TheXXmalesyndrome,which

affects1in 20 000 live births,is

causedbycrossoverbetweentheX

andYchromosomesoutsideofthe

pseudo autosomalregion during

MeiosisI.Thiscrossovertransfers

the Y chromosomes SRY (sex-

determining region) to the X

chromosome, causing testicular

developmentto occurinstead of

ovarian development.These guys

have low to normaltestosterone

levels,highamountsofFSHandLH,

and normalexternaland internal

genitalia.Theyareinfertilebecause

they lack the Y chromosome's

azoospermia factor (AZF)region,

which is necessary for

spermatogenesis and prevents

them from generating sperm

(DominguezandReijoPera,2013).

3)MyotonicDystrophy(DM):

Myotonic dystrophy, an

autosomal dominant multisystem

condition,comes in two primary

forms:type1(DM1),alsoknownas

Steinertdisease,and type 2,also

known as proximal myotonic

myopathy (Hahn and Salajegheh,

2016).Thecentralnervoussystem,

heart, eyes, skeletal/smooth

muscles,andendocrinesystem are

allimpacted by DM1.There are

three categories of phenotypes:

congenital,classic,and mild.The

mostprevalentsymptomsofDM2

are myotonia (90%)and muscular

dysfunction (82%) as well as

cataracts (36%) and cardiac

conduction abnormalities (19 %)

(Dimitriadisetal.,2017).

In allforms,abnormalities in

reproduction are a well-known

finding.A majorhallmark ofDM1

and DM2 isprogressive testicular

atrophy,whichcanoccurinupto

60%-80% of cases, respectively.

Seminiferous tubule fibrosis,

hyalinization, and atrophy are

examples of histological

abnormalities(Sarkaretal.,2004).

About73percentofpatientswith

DM1reporthavingoligospermiaor

azoospermia (Klesertetal.,1997).

Smalltestesarethemostobvious

physicalsign of gonadalfailure.

PatientstypicallyhavehighFSH,LH,

andlow testosteronelevels(Sobel

andImperato-Mcginley,2004).

4) Inherited disordersofLH and

FSH:

Mutationsinthegonadotropin

α-chain are unknown in humans.

MutationsintheLHandFSHchains

have been reported.In diseases



caused by these mutations,low

levelsoftestosteronearecommonly

accompaniedbyhighlevelsofone

orbothgonadotropins,whichmay

be a sign of hypergonadotropic

hypogonadism.The afflicted man

exhibited slowed spermatogenesis,

low testosterone, and delayed

puberty;oneLHmutationhasbeen

found.Thispatienthasamissense

mutation in the LH beta gene.

Although the hormone was no

longerabletobindtoitsreceptor,

themutationnonethelesspermitted

hormone production and

immunoreactivity (Sobel and

Imperato-Mcginley,2004).

The patient's LH levelwas

thereforeelevatedbuthisFSHlevel

was normal, according to

radioimmunoassay results. The

patient'sinfertilityremaineddespite

the HCG therapy'seffectson the

patient's testosterone levels,

testicular size, virilization, and

sperm count.Atage44,allofhis

gonadotropinlevelswereelevated

(Sobel and Imperato-Mcginley,

2004).

5)LHandFSHresistance:

The LH and FSH receptors

belong to the seven

transmembranedomainsGprotein-

coupled family ofreceptors.The

failureofthecyclicAMP-regulated

receptoractivationcascadeorthe

receptor'sinabilitytobindligandsis

twopotentialeffectsofmutationsin

theLH andFSH receptors(cAMP).

LH resistance,which iscaused by

LH receptor-inactivatingmutations,

is a relatively unusual form of

hypergonadotropic hypogonadism.

(Sobel and Imperato-Mcginley,

2004).

The syndrome's mostsevere

symptoms include male pseudo-

hermaphroditism, feminine or

ambiguous genitalia, low

testosteronelevels,highLH levels,

the absence of male secondary

sexualcharacteristics,andalackof

response to HCG orLH challenge

(Sobel and Imperato-Mcginley,

2004).

II. Developmentalcauses:

The absence ofone orboth

testiclesfrom thescrotum isknown

as cryptorchidism.Itis the most

typicalmale genitalia congenital

abnormality.In around 3% offull-

term and 30% of preterm male

babies,one orboth testiclesmay

notdescend.Bytheseventhmonth

of gestation,the testes typically

descend. By the third month

followingbirth,thetestesofabout

80%ofcryptorchidsshoulddescend.

Asaresult,theactualincidenceis

onlyabout1%(KhatwaandMenon,

2000).It is improbable that the

testiswouldnaturallydescendifit



hasnotdonesobytheageofsix

months,hence surgicalcorrection

shouldbetakenintoconsideration

(ShinandJeon,2020).

Themostfrequentcauseof

NOA is cryptorchidism (Docampo

and Hadziselimovic, 2015).

Azoospermia ispresentin 13% of

people with unilateral

cryptorchidism andrisesto89% in

patients with bilateral

cryptorchidism who are untreated

(Urryetal.,1994).

III-Acquiredcauses:

A. Chemotherapy:

Compared totheovaries,the

testes are more vulnerable to

radiationorchemotherapy-induced

damage. Leydig cells are less

susceptible than germinal

epithelium tothenegativeeffectsof

chemotherapy (Santaballa et al.,

2022).Theeffectsofchemotherapy

on the gonadalsystem can vary.

AzoospermiawithincreasedLHand

FSH levelsand signsoftesticular

injuryonpathologyspecimensmay

all be present in patients. The

normalrange of testosterone is

often present. Chemotherapeutic

agent-inducedtesticulardamageis

often dose-dependent(Sobeland

Imperato-Mcginley,2004).

B. Radiotherapy:

Oneofthemostradiosensitive

tissuesisthetestis,andevenvery

low radiationdosescanhaveabig

impact on its function. Direct

radiation to the testis or,more

frequently, dispersed radiation

during therapy to nearby tissues

mightharm it.Although effective

cancertherapy is ofthe utmost

importance, potential gonadal

damagemaycausepatientsgreat

distress,particularly in those who

areofreproductiveage(Dillonand

Gracia, 2012). The younger the

testicular cell is, the more

vulnerable to radiation damage.

There are limits for how much

radiation will specifically harm

testicular cells, and these limits

have been defined. For

spermatogenesistorecover,typeA

spermatogonia must be in good

condition and, accordingly, the

radiation dosage musthave been

absorbed.Leydig cells are more

radiation resistant than the

germinal epithelium, despite the

fact that damage from high

radiation doses, which are

infrequentlyusedtotreattesticular

cancer,canstilloccur(Nistaletal.,

2017;DeFeliceetal.,2019).

C. Infections:

Viral orchitis is typically

brought on by lymphocytic

choriomeningitis virus, echovirus,



mumps, and group B arbovirus

(RiggsandSanford,1962).Sincethe

mumps vaccine was introduced,

mumps orchitis incidence has

significantlydecreased (Wu etal.,

2021).Morethan 50% ofpatients,

withmumpsafterpuberty,haverisk

becominginfertilesincethedisease

islinked to clinicalorchitis.Acute

orchitiscausesthetestestobecome

inflamed, uncomfortable, and

swollen and mightcausethem to

shrink in size. They have two

options:atrophyorrestoretotheir

originalsizeandcapacity(Sobeland

Imperato-Mcginley,2004;Nistalet

al.,2017).Additionally,orchitisand

gonadal insufficiency can result

from leprosy(Achdiatetal.,2018).

D. Trauma/Torsion:

When the testis ruptures or

develops an intratesticular

hematoma as a result of blunt

trauma to the scrotum, the

testiculartissue is damaged,and

anti-sperm antibodiesareproduced

duetotheblood-germinalepithelial

barrierbeingbroken(Raheem etal.,

2012).Testiculartorsionaffectsone

inevery4000malesyoungerthan

25.Iftheconditionisn’taddressed

within sixhours,ischemicnecrosis

results in long-term harm and

testicular atrophy (Ringdahland

Teague, 2006). Additionally,

following this might be the

developmentofsperm antibodies

thatharm thetestes(Raheem etal.,

2012).

E. Varicocele:

Avaricoceleisanenlargement

of the testis' pampiniform or

cremasteric plexus. Palpable

varicocelesin NOA-men make up

between 4 and 14 percentofthe

whole NOA-men population

(Schlegel,2004;Lee etal.,2007).

Varicocelesare known to have a

detrimental effect on both the

steroidogenic and spermatogenic

functionsofthetestis,makingthem

thecommonesttreatedmalefactor

causeofinfertility(Netoetal.,2016).

The temperature ofthe testicles

risesinpersonswithleftvaricocele

(Goldstein and Eid, 1989). The

Leydigcellularsecretoryfunctionin

humansisknowntobenegatively

impacted by an increase in

testiculartemperature (Khera and

Lipshultz,2008).

Low peripheral serum

testosterone levels have been

foundinasubsetofmaleswithleft

varicocele(Sofikitisetal.,2014).Itis

understoodthatandrogenshavea

significantrolein(a)controllingthe

Sertolicellsecretoryactivity,which

is essentialfor the triggering of

malemeiosis(RussellandBrinster,

1996), and (b) finishing the

spermiogenesisprocess(Sofikitiset



al.,1999).Theendoutcomemaybe

the male gamete's failure to go

throughmeiosisortheearlyhaploid

male gamete's inability to go

through elongation for the

subgroup of guys who suffer a

severe negative impact from

varicoceleonthesecretoryfunction

ofLeydig cellsecretory function.

(CozzolinoandLipshultz,2001).

Additionally,The elevation in

testiculartemperaturemayhavean

immediateunfavorableinfluenceon

thefunctionandstructureofSertoli

cells(Namikietal.,1987).Also,it's

been proposed that men with

varicoceles may experience

testicularhypoxiaduetoaproblem

with the male genital system's

venousdrainage(Gatetal.,2005).

Diagnosis:

A. History and clinical

examination:

Two semen assays showing

absence of spermatozoa in the

centrifuged samples support the

azoospermia diagnosis.

Differentiatingbetweenobstructive

andnon-obstructiveetiologiesisthe

primaryobjective while examining

patients with azoospermia. The

preservation ofthe testis'natural

processes, including

spermatogenesisand testosterone

production,isacoreconceptofOA.

A detailed medical history and

physicalexamination provide the

clinicianwithinformationregarding

thestateoftesticularfunction.The

patient interview should include

coveringthepatient'sreproductive

history,risk factors forblockage,

and any female-specific concerns.

ThestateoftheHPTaxisshouldbe

checked furtherby analyzing the

symptoms. Hypogonadism is

frequently incompatible with OA,

accordingtotheevidence(Hayden

andTanrikut,2015).

Itisimportantto assessany

pastsexuallytransmittedinfections

and tuberculosis exposure.

Bronchiectasis,repeated recurrent

lung infectionsorsinusinfections,

maysuggestan underlying ciliary

deficit or inspissated secretions.

Primary ciliary dysfunction and

atypicalcysticfibrosispresentations

aretwoexamples(formerlyyoung

syndrome). Failure of

spermatogenesisissuspectedwhen

there is a history ofcauses like

anticancer chemotherapy or

undescendedtesticles.Knowingthe

medicationtakenbythepatientis

crucial since some medications,

such as steroids, might affect

spermatogenesis(Ramasamyetal.,

2015)and 5a-reductase inhibitors

(Chibaetal.,2011).

Aphysicalexam willassistthe



doctorin identifying the etiology

whetheritis obstructive ornot.

Normaltesticularvolume (greater

than15ml)isexpectedinapatient

with OA. Examination of the

scrotum and inguinalregions for

surgicalscars,andpalpationofthe

spermatic cord and epididymis

should be done during routine

genitalexamination.Oneprobable

anatomical difference is the

congenitalabsenceofoneorboth

vasadifferentia,whichcanbeseen

in up to 2% of infertile males

(Patrizioetal.,1993).Anymissing

excurrent duct segment should

prompt further testing for CFTR

gene variations.Finally,a digital

rectalexaminationmaybeusefulin

detecting midline cysts or SV

fullness,both of which can be

associatedwithEDO (Mcquaidand

Tanrikut,2013).

According to the Tanner

phases, secondary sexual traits'

developmentisassessed(Marshall

andTanner,1970).Poorpubichair

development or genital

developments are indicators of

hypogonadism. Physical

examination can reveal the

common disorder known as

varicocele. Examination of the

patientshouldbedonewhilelying

downandwhilestanding,withthe

scrotum beingcheckedoutvisually

andthenfelt.Eventhoughonly20

percentofpatientswithconfirmed

varicocele experience issues with

conception (Robinson etal.,2010;

Diamondetal.,2011),thissyndrome

may result in spermatogenesis

dysfunction or perhaps

azoospermia. Therefore, it is

importantto check forvaricocele

while diagnosing NOA patients

(Chibaetal.,2016).

B. Laboratory and genetic

testing:

Azoospermia diagnosis is

made when there is ejaculation

withoutsperms.Itissignificantto

remember that for a precise

diagnosis,evaluation ofatleast2

differentejaculatesshouldbedone

(Schlegel,2004).Centrifugation of

thesemen sampleshould also be

usedtoestablishthelackofsperm.

In asmanyasjust35 percentof

patientswhowereinitiallylabeled

asNOA,sperm hasbeenfoundafter

adetailedmicroscopicinspectionof

many dropletsofdebrisfrom the

ejaculate(Ron-Eletal.,1997).

The NOA diagnosis can

alsobenefitfrom hormonalanalysis.

High blood gonadotropin levels

often suggest primary testicular

failure, however, normal

gonadotropinslevelscan’texclude

thediagnosisofNOA(especiallyin

those with germ cellmaturational

halt)(Schooretal.,2002).



Patients without visible or

palpable testicles may have full

anorchia or cryptorchidism. The

intramuscular administration of

HCG canhelpdistinguishbetween

the two disorders.In cryptorchid

men,thereshouldthenbeaspikein

plasma testosterone.There won't

be an increase in testosterone in

anorchidguys(Bhansalietal.,2016).

Additionally, anti-Mullerian

factorhormone(AMH)inanorchid

menisundetectableduringinfancy.

Therefore, the existence of

testiculartissueinprepubertalmen

isindicatedbymeasurablelevelsof

AMH (KanakattiShankar et al.,

2022).RadiographicAssessment:

Making a diagnosis of NOA

requires testicular volume

measuringusingultrasonographyor

an orchidometer. Small testes

signify spermatogenesis failure

since the testes' size indicates

spermatogenesis activity. The

testesin personswith NOA often

haveavolumeoflowerthan15cc

andtheepididymisisflat(Schlegel,

2004).Ultrasonography is helpful

forevaluatingtesticularvolumeas

well as for learning about the

pathophysiology of the testicles.

Fiveormoremicrolithspertestisare

considered to be testicular

microlithiasis(Bennettetal.,2001)

andcanbeidentifiedviaultrasound

imaging.Thisdiseaseisknowntobe

connected to spermatogenesis

failure(Xuetal.,2014),andpeople

withtesticulardysgenesissyndrome

(TDS)canexhibitit.Skakkebaeket

al.promotedtheideaofTDS,which

contends that hypospadias,

undescended testes, low semen

quality,andtesticularcancerareall

aspectsofthesamediseaseentity

(Skakkebaek,2003).

Attheendofthe1990s,itwas

speculated that testicular

microlithiasisand testicularcancer

might be related, however,

subsequent research refuted this

theory.Follow-up ultrasound only

whentheidentifiedriskfactorsare

present:testicularatrophy(volume

oflessthan12cc),anearliergerm

celltumor,germ celltumorhistoryin

first-degreerelativesandhistoryof

an orchidopexy or cryptorchid

testicles(Richenbergetal.,2015).In

thecaseofsuspiciousoftesticular

cancer by the results of

examination by ultrasonography,

the doctor should think about

performingadditionaltestssuchas

tumormarkermeasurements,MRIs,

andsurgicalorchidectomies(Chiba

etal.,2016).

C. Biopsy:

In azoospermic men with

palpable vasa differentia,normal

sizedtestes,normalFSHlevels,and



a negative serum anti-sperm

antibody test,an open testicular

biopsy may be recommended to

differentiate OA from NOA.

Formaldehyde, which alters

testiculararchitecture,shouldnever

be used with testis biopsy

specimens. Instead, collidine-

buffered glutaraldehyde solutions,

Zenker,orBouin should be used

(WosnitzerandGoldstein,2014).

Even though testicularsperm

hasdemonstratedgreaterratesof

implantation than sperm from

ejaculates, TESE may not be

required to perform ICSIon these

patients (Hauser et al., 2011).

Usually,a testicularbiopsy isnot

necessary to diagnose NOA

becauseaccordingtoreports,more

than 90 % of individuals with

azoospermia may be diagnosed

accuratelyasOA orNOA bytotal

measurementoftesticularvolume,

LH,andFSH(Schooretal.,2002).

 Additional investigations for

NOApatients:

Additional tests like

Karyotyping and genetic testing

need to be done when NOA is

diagnosed(VanAsscheetal.,1996).

The most prevalent and

importantgenomicanalysisforNOA

managementisan assessmentof

eachofthethreesub-regionsofthe

azoospermiafactor(AZF),whichis

found on the long arm ofthe Y

chromosome(Yq)(AZFa,AZFb,and

AZFc).According to studies,Yq

microdeletions were present in

around 8% of NOA patients in

Western countries (Ferlin et al.,

2007).A new genetic diagnostic

toolhasrecentlybeencreatedthat

can be used to evaluate Y-

chromosomedeletionsinJapanese

patientsinaroutineclinicalsetting

(Iijimaetal.,2014).

Treatment:

With the advancement of

assistedreproductivetechnologies,

infertilecouplesnow haveseveral

ways to grow their family

biologically.

Non-obstructiveazoospermia:

Advanced assisted

reproductive techniques are

requiredformostNOApatients.ICSI

withmicro-TESEmaybebeneficial

forsome patients.The underlying

etiology affects the increased

failure ratesofsperm retrievalin

NOA.The overallsuccessrate for

sperm retrievalintheseindividuals

appears to be as high as 75%,

despiteanaverageofroughly50%.

Furthermore, the likelihood of

vascular injury is significant. In

addition,ithasbeenobservedthat

chromosomal abnormalities and



sperm damagearerathercommon

inNOApatients,andmaleprogeny

mayinheritgenesassociatedwith

infertility. Micro-TESE procedures

can berepeated (Ghalayinietal.,

2022).

Should a man become

azoospermic due to testosterone

supplementationmedicine,thereis

ahighlikelihoodthathecanregain

spermatogenesis by merely

stopping the hormonaltreatment

and waiting (Kohn et al.,

2017). Afterayear,themajorityof

men will regain 85% of their

pretreatment sperm counts,and

nearly allin two years(Ly etal.,

2005;Liuetal.,2006).

In cases of pre-testicular

azoospermia (secondary

hypogonadism, testosterone

therapy) or hypogonadotropic

hypogonadism, gonadotropin

analogssuchasFSH andHCG,are

administered to enhance

spermatogenesis. The suggested

course of treatment involves

injectingHCG(3,000IUto10,000IU)

two to three times a week in

additiontoanastrozole,clomiphene

citrate,FSH,ortamoxifen(Kohnet

al.,2017).

This medication has

demonstratedsuccessinproducing

atleastsomesperm intheejaculate

of75%to77%ofmenwithNOAdue

to hypogonadotropic

hypogonadism,despitethefactthat

treatment may take up to six

months(Rastrellietal.,2014). While

it is an option,pulsed GnRH is

typicallymorecostlyanddoesnot

significantly improve upon normal

care. In particular, testosterone

therapyisnotadvised.

Eventhoughithasbeenshown

thatupto11% ofazoospermicmen

who underwenthormone therapy

(typicallyclomiphene)benefitfrom

having sperm in their ejaculate,

thereisnostandardizationofthis

medicine and no high-quality

randomizedtrials.Becauseofthis,

many medical professionals

includingtheEuropeanAssociation

of Urology (EAU)advise against

utilizinghormonetherapyinmales

with primary hypogonadism and

NOA in general(Minhas et al.,

2021). When possible,microscopic

testicularsperm extractionandICSI

arethemajortreatmentsforthese

men.The overallsuccess rate of

these expensive procedures in

producingapregnancyisonly25%.

The role of gonadotropins,

estrogenreceptormodulators,and

aromataseinhibitorsinmaleswith

primaryhypogonadism andNOAis

evenmorecontroversial.Theseare

frequentlyusedtoenhancesperm

parametersinoligozoospermiamen



whoareinfertile,andthereissome

evidence to support their

effectiveness(Selmanetal.,2006;

Shiraishietal.,2012;Husseinetal.,

2013). However,theireffectiveness

in improving sperm retrievalrates

throughTESEorTESAissomewhat

uncertain and has not been

definitively proven (Minhasetal.,

2021). Although a progressive

strategy starting with clomiphene

and rising to HCG has been

proposed,theidealprocedureand

doseschedulearestilltobefound

(Husseinetal.,2013). Therecanbe

unforeseen complications to the

therapy.Nevertheless,despitethese

disadvantagesand the lack ofa

better course of treatment,

hormone stimulation therapy is

neverthelessoftenutilizedinclinical

settings(Tharakanetal.,2020).

Treatment for HH has a

reasonable chance of success.

AzospermicmenwithHHaregiven

5mcgto20mcgofGnRH every2

hoursviaapulsatileinfusionpump.

After12to24monthsoftreatment,

77% ofmenwhowereazoospermic

at first were found to have

spermatogenesis;the recovery of

sperm inthesemenwasoftenseen

after6monthsoftherapy(Pitteloud

etal.,2002).

TheFSHstimulationappearsto

improvetheresultspriorto GnRH

treatment.GnRH isonly active in

menwithnormalpituitaryfunction.

Gonadotropin therapy with HCG

(withor

withoutFSH)isadvisedinpatients

with reduced orabsentpituitary

function.1000IU to3000IU isthe

recommendeddosage,tobetaken

twoorthreetimeseachweek.This

normallyleadstosperm production

afterthree orsix months.Ifthat

doesn'twork,FSH isadded ata

levelof75IUto150IUtwiceaweek

(Bhasin, 2007). Overall success

ratesforspermatogenesistreated

medicallyforHH areabout75%.If

medicaltreatmentisnotsuccessful,

assisted reproductive techniques

are recommended (Resorlu etal.,

2009;Tharakanetal.,2020).

MenwithNOAarethreetimes

more likely than infertile men

withoutazoospermiatodevelopa

malignancyinthefuture,andthey

are more likely to have pituitary

prolactinomas,various neoplasms

(suchasSertolicell,Leydigcell,and

germ-celltumors),andotherhealth-

relatedconditions(Eisenbergetal.,

2013).

Conclusion:

Testis consistency/volume,

laboratory testing (FSH), and

genetic testing are used to

distinguish patients with NOA



(which encompasses primary and

secondary

testicular failure) from OA.The

treatmentofNOA isstillempirical.

For hypogonadotropic

hypogonadism, gonadotropin

therapy is the only particular

indication that consistently

improvessemenanalysisandrates

ofconception.Thetypicaltreatment

consistsofgonadotropins(hCGand

rFSH)combined,withGnRHtherapy

maintained for non-responders.

AlthoughthereisapaucityoflevelI

clinical data, drug therapy

combiningaromataseinhibitorsand

gonadotropins may be able to

improve outcomes for men who

need surgical sperm retrieval.

Varicocelectomy may be helpful

whenvaricoceleispresenttogether

withNOA.
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