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INTRODUCTION 

Azoospermia is a medical ailment in which the ejaculate 

of male is entirely devoid of spermatozoa that accounts 

for approximately 15% - 20% of infertile men associated 

with poor reproductive chances (Kang et al., 2021). No 

spermatozoa is discovered in the bottom of a centrifuged 

specimen, according to the definition of azoospermia 

given in the World Health Organization (WHO) manual, 

5th edition (World Health Organization, 2010). 

Azoospermia differs from aspermia, as aspermia is 

actually the complete lack of seminal fluid at the time of 

ejaculation. But, in case of azoospermic patient 

spermatozoa cannot be seen under a microscope when a 

concentrated semen sample is observed (Aziz, 2013). 

Azoospermia may result from a wide range of illnesses 

or conditions. Azoospermia is becoming a health burden 

across the globe, as it is increasing rapidly. It shows a 

negative impact on the male reproductive potential, since 

males with azoospermic condition are infertile. It is 

estimated that 5,000 to 7,500 males out of a total of 

50,000 will be infertile, with 500 of those men being 

azoospermic. If the female is unsuccessful in getting 

pregnant despite of unprotected intercourse, azoospermia 

is considered as one of the reasons (Matschinske et al., 

2021). Even though azoospermia has a wide range of 

etiologies, but still the causes of this disorder fall under 

three wide-range of categories: pretesticular, testicular 

and post-testicular.  

Pretesticular endocrine disorders are the primary causes 

of azoospermia. It is extremely rare and affects 3% of 

infertile men, according to statistics (Sigman and Jarow, 

1997). Congenital or acquired hypogonadotropic 

hypogonadism also comes under the etiologies. A 

deficiency in gonadotropin-releasing hormone release 

from the hypothalamus is involved in the pathogenesis 

(GnRH). Pituitary tumours, trauma, and steroid use are 

all examples of acquired causes. Other pre-testicular 

reasons include androgen resistance brought on by 

mutations in the androgen receptor gene (Mak and Jarvi 

1996) and hyperprolactinemia (Burrows et al., 2002), 

which inhibits GnRH secretion. 

 

Spermatogenesis abnormalities are inherent to testicular 

etiologies. Direct testicular pathology might result from 

the genetic defects, undescended testes, testicular torsion, 

mumps orchitis, gonadotoxic drug side effects, 

varicocele-induced testicular injury and some idiopathic 

causes.  One of the most prevalent genetic problems in 

infertile males is chromosomal abnormalities that affect 

spermatogenesis, which seem to be present in 15% of 

azoospermic and 5% of oligospermic men (Pandiyan and 

Jequier 1996; Peschka et al., 1999). 

 

Both sperm delivery blockage and ejaculatory 

dysfunction are post testicular origins of azoospermia. 

According to the prevalence of pathological 
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ABSTRACT 

Utter devoid of spermatozoa in the ejaculate is known as azoospermia. It is one of the most substantial and serious 

consequences of male infertility. Azoospermia precise pathogenesis is often not understood. About 1% of males in 

the overall population and 10%-15% of infertile men have azoospermia. This may be attributed to pre-testicular, 

testicular, and post-testicular causes. It is also categorized as obstructive or non-obstructive azoospermia (NOA). 

Obstructive azoospermia is a potent source of male infertility and may be caused by inflammation, genetic 

malformations, or iatrogenic harm. Across many instances of obstructive azoospermia, microsurgical vasal 

restoration is an effective therapy; nonetheless, some couples may need sperm extraction and in vitro fertilisation. 

On the other hand, non-obstructive azoospermia (NOA) is the most serious consequence of male infertility and is 

characterised by the apparent lack of sperm in the discharge owing to malfunction of spermatogenesis. NOA is 

caused by either intrinsic testicular dysfunction or insufficient gonadotropin synthesis. There is a somewhat high 

occurrence of chromosomal or genetic anomalies compared to the general population, thus they should be 

examined. NOA owing to insufficient gonadotropin production is a disorder that may be treated medically to 

enhance fertility. This significant study gives an up-to-date account of the most current evidence regarding 

azoospermia's aetiology. 
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abnormalities, such as the absence of the vas deferens 

and ejaculatory duct disorders, the obstruction may occur 

at several locations, including the vas deferens, 

epididymis, or ejaculatory duct. The clinical treatment of 

obstructive azoospermia varies depending on the 

underlying reason and may include surgical removal of 

the obstruction, which may result in natural conception, 

or direct sperm harvesting from the testis or epididymis, 

followed by the use of Assisted Reproductive 

Technology (ART) (Practice Committee of American 

Society for Reproductive Medicine, 2008). 

 

Together, pre-testicular and testicular azoospermia 

constitute the category of non obstructive azoospermia. 

Whereas, the post-testicular azoospermia is referred to as 

the obstructive azoospermia, wherein the spermatozoa 

are produced by normal testicles but is not ejaculated 

because of an obstruction present inside the genital tract. 

So, this disorder can be categorized into two major 

categories: obstructive azoospermia (OA) and non-

obstructive azoospermia (NOA). The former refers to a 

blockage in the sperm pathway by an obstruction in the 

seminal tract and normal spermatogenesis, whilst the 

latter refers to the failure in spermatogenesis (Wosnitzer 

et al., 2014). Although the identification of the aetiology 

of azoospermia depends on the history and physical 

examination, but laboratory and genetic testing could 

also be used for such a purpose. 

 

1. Obstructive Azoospermia 

The absence of spermatozoa in the ejaculate despite 

adequate spermatogenesis is known as obstructive 

azoospermia (OA). OA is a prevalent urologic problem 

that affects 6.1% to 13.6 % (Jequier 1985; Aziz et al., 

2006) of people seeking reproductive treatment. 

Although vasectomy is a common cause of OA, other 

etiologies account for 19% to 69 % (Kim et al., 1998; 

Chan et al., 2005) undergoing surgical investigation for 

OA. It may also be affected by a multitude of factors, 

including iatrogenic damage, genetic abnormalities that 

are present from birth and microbial infections (Baker 

and Sabanegh, 2013). Genetic disorders and anomalies 

that cause post-testicular azoospermia (obstructive 

azoospermia) are Ejaculatory duct obstruction, Phimosis 

and Midline Congenital Cysts. Ejaculatory duct 

obstruction is a pathological condition in which one or 

both ejaculatory ducts are obstructed (Farah et al., 2019). 

 

1.1. Etiologies of OA 

1.1.1. Ejaculatory duct obstruction (EDO): About 1% 

of patients presenting with male infertility have EDO, a 

very rare cause of OA. Ejaculatory duct blockage is a 

pathological disease in which one or both ejaculatory 

ducts are blocked. It can be congenital or acquired 

(Goldwasser et al., 1985; Pryor et al., 1991). When a 

patient with semen that has low volume, acidic pH, no 

spermatozoa, the diagnosis of total EDO must be 

examined. Fructose is present in the secretions from the 

seminal vesicles, hence the lack of fructose in the semen 

confirms the diagnosis. Ejaculatory duct blockage 

accounts for 1 to 5% of male infertility cases and this 

problem was first identified by Farley and Barnes (Farley 

et al., 1973; Porch et al., 1978). Although azoospermic 

males with total blockage were the first to be 

documented, it is now obvious that obstruction can 

appear in a variety of forms, including azoospermia and 

oligoasthenospermia (Smith et al., 2008). Extrinsic 

constriction of the ejaculatory ducts by Mullerian 

(utricular) or Wolffian (diverticular) cysts is a congenital 

cause. Iatrogenic trauma (postsurgical), prostatic 

calcification, seminal vesicle calculi and infection-

related scar tissue are all examples of acquired causes. 

Although there are no pathognomonic signs or symptoms 

of ejaculatory duct blockage, there are a number of 

clinical signs and symptoms that are strongly indicative 

of the disorder. Low-volume azoospermia, dilated 

seminal vesicles and normal secondary sex 

characteristics, testes size, and hormonal profiles are all 

present in men with this disorder. EDO was first 

identified in males with azoospermia and total ductal 

blockage, but the condition is now more commonly 

associated with oligoasthenospermia, which is a 

symptom of partial EDO. Functional EDO is a type of 

ejaculatory dysfunction that presents in the same way as 

physical EDO but without the actual obstruction (Walsh 

and Turek, 2006). 

 

1.1.2. Congenital bilateral absence of the vas deferens 

(CBAVD): It affects 1% of infertile males and up to 6% 

of those suffering from obstructive azoospermia. This 

problem can be caused by two different mechanisms: 1) 

mutations in the cystic fibrosis transmembrane regulator 

(CFTR) gene and 2) anomalies in the mesonephric duct 

differentiation (McCallum et al., 2001; Ferlin et al., 

2007). CBAVD is a genital tract disease that is 

genetically similar to Cystic Fibrosis (CF) but has a 

different clinical presentation. A small %age of 

individuals have chronic sinusitis, non progressive 

bronchitis and pneumonia in children but their primary 

complaint as adults is infertility (Augarten et al., 1994; 

Casals et al., 1995). The semen parameters are 

comparable to those found in men with CF (Oates and 

Amos, 1994). With a prevalence of 1:2500 births and a 

carrier frequency of 1:20, cystic fibrosis (CF) is the most 

common autosomal recessive disease in Caucasians 

(Welsh et al., 1995). The CFTR gene is 250 base pairs 

long and has 27 exons. The most prevalent mutation in 

the Caucasian population is a three-base-pair deletion in 

exon 10 (delta F508), however there are over 800 

variants known (Uzun et al., 2005). CFTR gene 

mutations can be found in 80% of men with CBAVD and 

43% of males with a congenital unilateral absence of the 

vas deferens. Normal testis size and spermatogenesis are 

some of the clinical findings of CBAVD. Although the 

caput epididymis is usually present, the corpus and cauda 

are only observed in exceptional cases. Seminal vesicles 

can be lacking or atrophic, enlarged or cystic, as well as 

the ejaculate is acidic and less in volume (less than 1 

mL) (Clausters et al., 2005; Lebo et al., 2007). 
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1.1.3. Wolffian duct abnormalities: Adults with 

anomalies of the Wolffian duct frequently exhibit 

symptoms of pelvic and ejaculatory discomfort, bladder 

dysfunction, and UTIs. Ectopic ureters with ureterovasal 

fusion are rare and frequently accompanied by anorectal 

anomalies and ipsilateral renal agenesis. Any type of 

damage to wolffian duct results in the emergence of 

congenital absence of the vas deferens (CAVD). A 

variation in the CFTR gene, that controls the function of 

the membrane conductance regulator in cystic fibrosis, 

frequently results in congenital bilateral absence of the 

vas deferens (CBAVD). The absence of a palpable vas 

deferens at the time of the physical examination raises 

suspicions about this condition. The testicles should be 

normal in size, consistency and the caput of the 

epididymis is visible; however, most individuals lack or 

have hypoplastic seminal vesicles. In a small %age of 

patients, unilateral renal agenesis can also be linked to 

CBAVD.  

 

1.1.4. Epididymal obstruction (EO): According to 

WHO (2010), about 30–67% of azoospermia patients 

suffer from epididymal obstruction. Sometimes, the 

surgery of epididymis for cyst removal may also result in 

azoospermia (Dohle et al., 2005). Infection, iatrogenic 

therapy, trauma, vasectomy and some of the idiopathic 

reasons are all possible causes of EO (Chan et al., 2002). 

Patients may experience sino-bronchial symptoms as 

early as childhood, and bronchiectasis can develop over 

time. Chronic sinusitis, bronchiectasis, and obstructive 

azoospermia are the three conditions that make up 

Young's syndrome. This syndrome is a pathophysiology 

characterised by obstructive azoospermia, bronchiectasis, 

and persistent sinopulmonary infections. Mercury 

exposure is also one of the leading causes for Young’s 

syndrome, and in an elegant argument supporting this 

theory, Hendry et al. 1993 demonstrated the decreasing 

incidence of Young’s syndrome in men born after 

mercury-containing teething powder and worm 

medications were banned in the United Kingdom. 

Young's syndrome might be caused by genetic variants 

of Kartagener syndrome (Ichioka et al., 2006) or 

mutations in the CFTR gene (Goeminne and Dupont, 

2010). In these cases, genetic testing is essential. This 

condition can result in azoospermia due to a bilateral 

epididymal blockage. The presence of an amorphous 

substance within the epididymal lumen causes the 

blockage (Handelsman et al., 1984). Abnormal mucus 

quality or ciliary function might be part of the 

pathogenesis. Although surgical repair is theoretically 

possible but the results are dismal (Hendry et al., 1993). 

People with this syndrome exhibit normal spermatozoa, 

and paternity has been established in these patients 

(Handlesman et al., 1984). 

 

1.1.5. Infection: Infections also contribute in the 

emergence of azoospermia. Under this category, 

Epididymitis is a common genitourinary condition and 

also it is an infectious etiology that should always be 

considered in men with this diagnosis. Gonorrhea, 

Chlamydia, Trichomonas, brucellosis, BCG, ureaplasma, 

mycoplasma, coliforms bacteria, adenovirus, and 

enterovirus have all been reported as cause of 

epididymitis. Regardless of the etiology, epididymitis 

can lead to a strong inflammatory reaction further 

causing secondary scarring and obstruction of the 

epididymis. Physical examination may reveal enlarged or 

indurated epididymis and a transition point suggesting 

the site of obstruction. 

 

1.1.5.1. Epididymitis: Whenever the epididymis, a 

long, twisted tube at the end of each of a man's both 

testicles turns inflamed it is known as epididymitis. The 

epididymis is a 20-foot-long coil that wraps around the 

rear of a man's testicle. Some of the symptoms of 

epididymitis are similar to those of a relatively 

threatening condition known as testicular torsion 

(whenever a testicle is twisted around the cord that 

connects it to the body). Symptoms of testicular torsion, 

on the other hand, frequently appear considerably sooner. 

Torsion is a medical issue that can result in the loss of a 

testicle if not treated promptly. One of the most prevalent 

reasons of epididymitis are Neisseria gonorrhoeae and 

Chlamydia trachomatis, both of which are sexually 

transmitted infections (STIs). In most cases, Chlamydia 

trachomatis or Neisseria gonorrhoeae cause the 

inflammation in young, sexually active males, although 

E. coli is more commonly identified in elderly men 

(Weidner et al., 1999; Ludwig, 2008). An increased 

incidence of urethral restrictions, bladder neck 

obstruction, or benign prostatic hyperplasia (BPH) has 

been observed in the latter group of patients (Chan & 

Schlegel, 2002).  Inflammation of the epididymal duct 

has been proposed as a causative agent of prolonged 

azoospermia or oligozoospermia (Schuppe & Bergmann, 

2013). Extensive neutrophil infiltration in the interstitial 

section, loss of the adluminal chamber, and thicker 

lamina propria in the seminiferous tubules are 

histopathological features of epididymitis (Schuppe & 

Bergmann, 2013). The swelling, known as 'epididymo-

orchitis,' can migrate towards the adjacent testes and has 

been linked to high rates of infertility in numerous 

clinical investigations. Many males with unilateral 

epididymo-orchitis had contralateral biopsies 

demonstrating bilateral gonadal destruction and also, 

they experienced azoospermia, according to a publication 

by Osegbe (Osegbe, 1991). In 60 % of instances, a 

testicular infection with disruption in the process of 

spermatogenesis occurs as a result of the bacterial 

infection mounting towards the testis (Ludwig, 2008). A 

systematic findings of all instances of epididymitis 

identified in three sexual health clinics during the time 

period of January to December 2018 was undertaken, 

with demographics, findings, management, and symptom 

resolution for two weeks follow up were collected. There 

were 127 cases of epididymitis in all (mean age 32 years, 

heterosexual 97, MSM 30). Seven cases of chlamydia, 

six cases of gonorrhoea, one case of syphilis, and one 

case of Trichomonas vaginalis were found among the 14 

cases (around 11 %) caused by sexually transmitted 
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infections (<35 years n=9; >35years n=5), Three cases of 

urinary tract infection were also discovered (Shivaraj et 

al., 2021). Every year, around 600,000 instances of 

epididymitis are recorded in the United States, with the 

majority of cases occurring in men aged 18 to 35. 

Epididymitis is most commonly caused by a bladder or 

urinary tract infection in males over the age of 35. In rare 

cases, E. coli and Mycobacterium tuberculosis can also 

cause epididymitis. Concomitant infections, such as 

Cytomegalovirus, Salmonella, toxoplasmosis, 

Ureaplasma urealyticum, Corynebacterium, 

Mycoplasma, and mycobacteria, could indeed induce 

epididymitis in individuals affected with human 

immunodeficiency virus (HIV). Epididymitis has been 

frequently associated with orchitis (testicular 

inflammation) a condition known as epididymo-orchitis. 

Pain and scrotal swelling last fewer than six weeks in the 

case of acute epididymitis. Chronic epididymitis is 

defined by discomfort as in lack of scrotal enlargement 

and lasts longer than three months. 

 

1.1.6.Vasectomy: Vasectomy is a surgical procedure 

mainly used for the purpose of male sterilization or 

permanent contraception. During the procedure, the 

male vas deferens is cut and tied or sealed so as to 

prevent sperm from entering into the urethra and thereby 

prevent fertilization of a female through sexual 

intercourse. Vasectomy is a procedure that is usually 

performed in a physician's office, medical 

clinic. Hospitalization is not normally required as the 

procedure is not complicated, the incisions are small, and 

the necessary equipment routine.  

 

1.1.7.Vasal obstruction: Inadvertent damage during the 

conduct of a hernia repair is the most common cause of 

unintended vasal blockage. This complication is more 

common in childhood, but it can happen after any 

inguinal operation that involves the manipulation of the 

vas and cord (Matsuda et al., 1992). Unilateral Vas 

Deferens obstruction is compatible with natural fertility. 

Therefore, Congenital Unilateral Absence of VD 

(CUAVD) is believed to remain in the most cases 

undiagnosed. CUAVD is attributable to defective 

organogenesis of the Wolffian duct system. Renal 

agenesis is a common clinical feature as well. Also, 

bilateral or unilateral vasal hypoplasia or unilateral 

absence of the VD may cause obstructive azoospermia. It 

was found that a high %age of men with CUAVD 

demonstrated abnormalities in the contralateral 

ejaculatory ducts or seminal vesicles as well (Raviv et 

al., 2006). CUAVD is also associated with CFTR 

mutations (Mickle et al., 1995). 

 

1.1.8.Disorders of Ejaculation: Ejaculatory dysfunction 

encompasses a wide range of disorders, each with its 

own set of therapeutic options. Ejaculatory dysfunction, 

as opposed to anorgasmia, should be considered in any 

patient with a low volume (less than 1.0 ml) or 

nonexistent ejaculate. The aberrant backward flow of 

semen into the bladder with ejaculation is known as 

retrograde ejaculation, and the cause might be anatomic, 

neurogenic, pharmacologic and idiopathic. Neuroleptics, 

tricyclic antidepressants, alpha-blockers used to treat 

prostatism, and some antihypertensives have all been 

linked to retrograde ejaculation (Hendry et al., 1998; 

Debruyne et al., 2000; Schuster et al., 2002). The 

presence of sperm in the post-ejaculate urine is used to 

diagnose retrograde ejaculation. Although exact criteria 

for a positive post-ejaculate urinalysis have not been 

defined, the presence of more than 10 to 15 sperm per 

high-power field verifies the existence of retrograde 

ejaculation. A patient with failure of emission, on the 

other hand, will not have sperm in their urine, which 

must be evaluated properly on the clinical basis. 

 

2. Non Obstructive Azoospermia 

One of the most dreadful types of male infertility is non-

obstructive azoospermia (NOA) and it is defined as no 

spermatozoa in the ejaculate owing to spermatogenesis 

failure. NOA (type of azoospermia that includes 

testicular and pre testicular disorders) is found in 

approximately 60% of azoospermic men (Jarow etal., 

1989) is differentiated from OA on the basis of many 

reasons. NOA is caused by either intrinsic testicular 

dysfunction or insufficient gonadotropin production. 

NOA can be caused by various reasons and in this there 

is observed insufficient gonadotropin production that can 

be treated medically to increase fertility (Chiba et al., 

2016). 

 

2.1. Etiologies of NOA 

2.1.1 Hypogonadotropic hypogonadism: 

Hypogonadotropic hypogonadism is characterised by a 

lack of gonadotropin secretion (FSH and LH). In the 

absence of LH and FSH stimulation, testicular Leydig 

cells secrete less testosterone, and spermatogenesis 

suffers (Dimitriadis et al., 2017). Kallmann's syndrome, 

pituitary trauma, pituitary tumours, and anabolic steroid 

usage are common causes of hypogonadotropic 

hypogonadism (HGH). HGH is an uncommon cause that 

give rise to male infertility which can be hereditary or 

acquired (Liu et al., 2003). Kallmann's syndrome, a 

congenital source of HGH is linked to a midline cerebral 

abnormality, mainly with a malformation of the 

midline cranial structures (Cunningham et al., 1986). 

The aetiology of this condition is a deficiency in 

gonadotropin-releasing hormone (GnRH) secretion at the 

hypothalamus level caused by the inability of GnRH-

releasing neurons to move towards the olfactory lobe 

during the development. In a limited %age of the patients 

(less than 30%), mutations in any of the five known 

disorder genes (KAL1, FGFR1, FGF8, PROKR2, 

PROK2) were discovered. It's possible that up to 30% of 

the mutations detected in FGFR1 are de novo mutations, 

which should be considered when determining the 

probability of this genetic type recurrence in a 

family. The genetic testing technique is determined by 

the patient's gender, familial history (if any), and 

hypothesised mechanism of illness inheritance, as well as 

the existence of other clinical abnormalities that may 

https://en.wikipedia.org/wiki/Sterilization_(medicine)
https://en.wikipedia.org/wiki/Contraception
https://en.wikipedia.org/wiki/Vas_deferens
https://en.wikipedia.org/wiki/Sperm
https://en.wikipedia.org/wiki/Urethra
https://en.wikipedia.org/wiki/Fertilization
https://en.wikipedia.org/wiki/Sexual_intercourse
https://en.wikipedia.org/wiki/Sexual_intercourse
https://en.wikipedia.org/wiki/Physician
https://en.wikipedia.org/wiki/Hospital
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lead the geneticist to a specific disease gene and in rare 

cases, a contiguous gene syndrome (Dodé et al., 2009). 

Pituitary tumours, damage to the pituitary, 

panhypopituitarism, and anabolic steroid usage are some 

of the acquired causes of HGH. Exogenous testosterone 

suppresses the hypothalamic-pituitary gonadal (HPG) 

axis and causes azoospermia by suppressing 

gonadotropins through the HPG axis' feedback loop, 

leading to hypogonadism (Kim et al., 2008).  Excess 

exogenous androgens from anabolic steroid usage reduce 

FSH levels and lower intratesticular testosterone levels, 

which impede spermatogenesis (McLachlan et al., 2002). 

 A pituitary MRI may be used to rule out a pituitary 

tumour as part of the first screening of individuals with 

suspected HGH (Cocuzza et al., 2007). The anterior 

pituitary can be destroyed by pituitary tumours. 

 

2.1.2 Hyperprolactinemia: It is a form of HGH caused 

due to excessive prolactin secretion (Burrows et al., 

2002). Hyperprolactinemia has not been demonstrated to 

be beneficial (Eggert-Kruse et al., 1991). Prolactin is 

generated in the anterior pituitary and has no 

physiological consequences in males. Medication, 

concomitant medical diseases, tricyclic antidepressants, 

certain antihypertensives, stress, pituitary tumours 

(macroadenoma or microadenoma) and some idiopathic 

cause (Siddiq et al., 2002) can induce 

hyperprolactinemia, which suppresses both FSH and LH. 

Phenothiazines, imipramine, methyldopa, and reserpine 

are the most prevalent drugs that cause 

hyperprolactinemia (Sussman et al., 1997). Prolactin-

secreting microadenomas and prolactin-secreting 

macroadenomas are the most prevalent causes of 

hyperprolactinemia (Jane et al., 2001). Infertility, 

reduced libido, galactorrhea, headache, lethargy, and 

erectile dysfunction are the symptoms of prolactinomas. 

Gonadotropin and testosterone levels are usually 

repressed in individuals with prolactin-secreting pituitary 

adenomas, although prolactin levels are raised. The 

degree of prolactin rise can reveal the type of pathology 

(Burrows et al., 2002). 

 

2.1.3 Genetic reasons: One of the most prevalent 

genetic disorders in infertile males, these chromosomal 

alterations may now be detected in 15% of men with 

azoospermia and 5% of men with oligospermia 

(Tournaye et al., 1996; Pandiyan et al., 1996; Peschka et 

al., 1999). Azoospermia attacks 1% of men and could be 

caused by a variety of factors, including hypothalamic-

pituitary dysfunction, quantitative spermatogenic 

abnormalities and urogenital duct blockage. Each of 

these groups have known genetic components and 

genetic analysis is part of the usual diagnosis for 

azoospermic males (Cioppi et al., 2021). A genetic 

defect affects around 29% of males with azoospermia. 

Chromosome or genetic disorders (nuclear or 

mitochondrial) and epigenetic alterations are among the 

most common genetic disorders (Dohle et al., 2002). 

 

2.1.4 Androgen Resistance: It affects around 1 in 

every 60,000 births. The androgen receptor gene (Xq11-

q12) present on the X chromosome has been reported to 

consist over 300 mutations (Bhasin et al., 1998). 

Mutations present in the gene promoter region have also 

been documented, in addition to well-known mutations 

in its 8 exons. The disease is clinically heterogeneous, 

ranging from phenotypic females (total androgen 

insensitivity) to typically virilized yet sterile men, due to 

the many variants that occur (partial and minimal 

androgen insensitivity). Serum testosterone levels might 

be low, normal, or high depending on the severity of the 

abnormality. It has been suggested that minor androgen 

receptor deficiencies may be the major cause of poor or 

no sperm counts in 40% of males (Aiman et al., 1979). 

Modern genetic research on the androgen receptor gene 

has shown some of the intriguing new clinical 

associations with the male infertility. Exon 1 of the 

androgen receptor gene contains a crucial area of CAG 

nucleotide repeats, which are generally 15-30 in number 

(Küpker et al., 1999). When this repeat area is extended, 

it causes spinal and bulbar muscular atrophy (Kennedy 

disease), a neurological condition that starts around the 

age of 30 and causes muscle cramping and atrophy as 

well as sterility due to testicular shrinkage. There is now 

enough data to suggest that minor changes in the CAG 

repeat area might possibly be the cause of certain cases 

of idiopathic azoospermia. In typically virilized males 

with idiopathic azoospermia, Yoshida et al. detected 

longer than usual CAG nucleotide repeats (Yoshida et 

al., 1999). Casella et al. also located that the 

polyglutamine length of the androgen receptor gene is 

linked to testicular histology in azoospermic individuals 

(Casella et al., 2003). 

 

2.1.5 Gonadotoxins and medications: Direct 

gonadotoxic effects, altered hypothalamic-pituitary-

gonad axis (HPG), ejaculation dysfunction, and reduced 

libido are four methods by which drugs and 

pharmaceuticals can damage male fertility. Human testis 

consists of various types of cell. Sertoli and Leydig cells 

are the two cell types necessary for spermatogenesis 

development. The former is a crucial assisting cell for 

germ cell development in the testis, whereas the latter 

generates testosterone, a crucial hormone in maintenance 

of the spermatogenesis process. Apoptosis of germ cells 

and aberrant spermatogenesis are favoured by conditions 

such as advanced age and gonadotoxin contact 

(Alkandari et al., 2021). Gonadal toxins, on the other 

hand, may directly harm testicular germ cells or impair 

spermatogenesis through Sertoli cell malfunction (Nudell 

et al., 2002). As a result, complete drug histories, 

including prescriptions, over-the-counter medicines, 

illicit narcotics, and health functional foods, are required. 

Although the majority of these drugs do not cause 

azoospermia, patients who are using or taking exogenous 

androgens, antiandrogens, chemotherapeutic agents, or 

radiation therapy, as well as patients who have been 

exposed to environmental toxins such as pesticides, 

fumigants, solvents, should exercise special caution.  
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2.1.6 Congenital Adrenal Hyperplasia- Congenital 

Adrenal Hyperplasia (CAH) refers to a group of 

autosomal recessive diseases caused by mutations in 

genes that code for enzymes involved in the biochemical 

processes of steroidogenesis (Warrell, 2005). Any 

change in sex steroid production might have a negative 

impact on primary or secondary male sex characteristics 

(Milunsky, 2010). CAH can cause infertility, reduced 

testes volume, decreased sperm counts up to 

azoospermia, and decreased gonadotropic levels if not 

treated properly (Winters, 1999). Normalizing 

spermatogenesis requires adequate restoration of 

glucocorticoids and mineralocorticoids levels (Winters, 

1999). 

 

2.1.7 Undescended testes: Undescended testes are the 

most frequent genital abnormality in males, affecting up 

to 0.8% of one-year-olds (Mathers et al., 2009). 

Cryptorchid testes must be distinguished from retractile 

testes, which are caused by hyperactive cremasteric 

muscles causing the testes to dwell in the inguinal canal 

or the elevated scrotum on a regular basis.  

 

Testicular dysgenesis, an altered endocrine axis, 

immunologic damage, and blockage are all suggested 

reasons for cryptorchidism-induced subfertility (Grasso 

et al., 1991). Despite the fact that the majority of 

individuals with a history of unilateral undescended 

testes are paternal, testicular volume and age at 

orchiopexy are independent indicators of reproductive 

potential and sperm retrieval in men with a history of 

cryptorchidism (Grasso et al., 1991; Raman et al., 2003). 

In unilateral and bilateral cryptorchidism, the incidence 

of azoospermia after therapy for undescended testes is 

between 13 and 34 %, respectively. Untreated unilateral 

and bilateral undescended testes, on the other hand, 

cause azoospermia in 30 and 80 % of cases, respectively 

(Grasso et al., 1991). 

 

2.1.8 Varicocele: A vascular malformation of the testes' 

venous drainage system is known as varicocele. The 

pampiniform or cremasterium plexus may be affected by 

abnormally dilated veins. Varicocele has been identified 

as a cause of infertility in 35 % of men with primary 

infertility issues and 81% of men with secondary 

infertility, respectively (Clarke 1966; Gorelick et al., 

1993). There is substantial evidence that varicoceles 

have a progressive and severe impact on the testis, and 

that varicocelectomy can prevent and repair this damage 

(Cocuzza et al., 2008). Varicoceles repair has also been 

demonstrated to improve pregnancy rates and ART 

outcomes (Agarwal et al., 2007; Marmar et al., 2007; 

Esteves et al., 2010 Identifying people with varicocele 

who will benefit from varicocele therapy remains a 

challenge for andrologists. Between 5% and 10% of 

males have azoospermia in conjunction with a varicocele 

(Czaplicki et al., 1979; Kim et al., 1999). Tulloch was 

the first to observe the return of sperm in the ejaculate 

and subsequent pregnancy mainly in azoospermic patient 

following varicocelectomy in 1955 (Tulloch et al., 

1955). These findings sparked increased interest in 

varicocele therapy at the time. However, it is still unclear 

why varicocele may have such a severe effect in certain 

individuals, resulting in azoospermia, despite the fact 

that 75 % of men with varicocele have normal semen 

results (Kadioǧl et al., 2001). Because of the wide 

variety of effects that varicocele has on testicular 

function, there is presently no effective diagnostic 

approach for evaluating males who present with clinical 

varicocele. Although sperm can be discovered in 

azoospermic men's ejaculate after varicocele treatment in 

21 to 55 % of instances, spontaneous births are 

exceedingly rare (Kim et al., 1999; Kadioǧl et al., 2001; 

Cocuzza et al., 2009). In this group, however, 

varicocelectomy may eliminate the need for more 

invasive treatments like TESE by giving sperm via 

ejaculation for ICSI (Schlegel et al., 2011). To avoid 

TESE, men with clinical varicoceles linked with non 

obstructive azoospermia will seldom have enough sperm 

in the ejaculate following varicocele repair (Schlegel et 

al., 2004). 

 

2.1.9 Mumps orchitis: The risk and complications of 

mumps have decreased since the mumps vaccine was 

introduced. On the other hand, in the case of scrotal 

edema, orchitis caused by mumps should be suspected 

(Davis et al., 2010). This is because mumps orchitis is 

increasing among men after puberty in recent years. 

Puberty parotid orchitis is unilateral in 67% of patients 

and bilateral in 33% (Werner et al., 1950). Testicular 

atrophy occurs in 36% of patients with bilateral lesions, 

whereas infertility occurs in only 13%. However, mumps 

orchitis before puberty has little effect on fertility 

(Werner et al., 1950). 

 

2.1.10 Chromosomal Disorders: Approximately 4% of 

males who get ICSI have a chromosomal defect, with 

80% of them being sex chromosome related. The most 

prevalent chromosomal abnormalities are Robertson 

translocation and Klinefelter syndrome (KFS), which 

affect 10-20% of males with azoospermia (Chandley et 

al., 1979). Sex chromosomes and autosomal 

chromosomes are examples of chromosomal 

abnormalities. Men with azoospermia are more likely to 

have numerical sex chromosomal aneuploidies. 

 Polysomy of the sex chromosomes (XXY, XYY, etc) 

and microdeletions on the Y chromosome are the 

common etiologies of NOA and were the first genetic 

abnormalities found in azoospermic patients (Miyamoto 

et al., 2015). 

 

2.1.11 X Chromosome–Linked Abnormalities: The 

significance of X chromosome genes in male infertility is 

poorly understood, in part because researchers have 

relied on rodent studies that may not adequately 

represent human expression patterns. As a result, only 

around ten genes have clinical significance such as the 

androgen receptor (AR) gene, which is found in both 

humans and mice. Although research on these genes has 

been indefinite, the hemizygous nature of the X 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/polysomy
https://www.sciencedirect.com/topics/medicine-and-dentistry/sex-chromosome
https://www.sciencedirect.com/topics/medicine-and-dentistry/y-chromosome
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chromosome in males implies that unique X 

chromosome mutations may have an effect. Segregation 

abnormalities and azoospermia are caused by disruption 

of these genes (Stouffs et al., 2009). 

 

2.1.12 Y Chromosome Microdeletion: The most 

prevalent cause of azoospermia is microdeletions on the 

Y chromosome, which are identified in 5-15 % of 

infertile males with azoospermia. Regions on the long 

arm of the Y chromosome that were commonly deleted 

in patients with azoospermia, are called azoospermia 

factor (AZF). Within this region, a testes specific RNA 

binding protein termed as Deleted in Azoospermia (DAZ) 

was identified as the first gene linked to patients with 

azoospermia. The amorphous factor (AZF) region on the 

long arm of the Y chromosome is critical for the 

formation and differentiation of germ cells (Chandley et 

al., 1979; Poongothai et al., 2009). AZFa, AZFb, and 

AZFc are only a few of the gene families found in the 

AZF area. AZFc is the most prevalent deletion (60%) 

compared to AZFa (5%), AZFb (16%), or a mix of the 

three (14%). This is due to the fact that AZFc is four 

times longer than AZFa (Ferlin et al., 2007; Walsh et al., 

2009). Men with deletions spanning more than one AZF 

locus, as well as those with AZFa and AZFb deletions, 

frequently develop azoospermia (Hopps et al., 2003). 

Due to the availability of autosomal homologues and 

numerous copies, AZFc deletion is generally linked with 

a varied phenotype. According to Luddi et al. (2009), 

deletion of the USP9Y gene in AZFc resulted in 

azoospermia and severe process autism. Men with an 

AZFc deletion suffer a continuous reduction in sperm 

count and develop azoospermia over time, according to 

studies (Dada et al., 2003; Luddi et al., 2009). 

 

2.1.13 Aneuploidy: NOA (Non Obstructive 

Azoospermia) is caused by Klinefelter Syndrome (KFS) 

the most prevalent etiology of sex chromosomal 

aneuploidies. KFS affects about 14% of males who have 

azoospermia. Reduced testicle size, elevated levels of 

follicle-stimulating hormone (FSH) and luteinizing 

hormone (LH), and reduced testosterone levels are all 

symptoms of KFS in men. The 46, XX male condition is 

a rare aneuploidy that affects around one out of every 

20,000 live births. The sex determination region on the Y 

chromosome (SRY) has been translocated to the X 

chromosome or an autosome in around 90% of these 

males. Although 46, XX males possess normal internal 

and external male genitalia, they are azoospermic since 

they lack the AZF region (Oates et al., 2008). 

 

2.1.14 Testicular cancer: Testicular cancer is a 

condition that manifests as a painless protuberance on 

the external surface of one or both testes when testicular 

cells turn out to be abnormal (malignant) and exhibit 

irregular testicular growth. It is also known as malignant 

testicular neoplasm. Almost all testicular tumours have a 

germ cell origin. Because testicular cancer damages 

germ cells, that further reduces male fertility, it seems to 

have a severe impact on spermatogenesis (Hamano etal., 

2017). Young males are more likely to develop testicular 

cancer than other males, which has a lifetime risk of 1 in 

250. The optimal age for men looking to start a family is 

between 25 and 29 years old, which is also the peak 

presentation age. Currently, there are about 250,000 

testicular cancer survivors living in the US (DeSantis 

etal., 2014). Reproductive health in males with many 

different cancer types is now well-documented to suffer 

from a variety of pre-treatment impairments. Pre-

treatment studies have indicated that testicular cancer has 

the greatest negative impact on sperm concentration and 

total sperm count of any prevalent malignancy (Dohle 

etal., 2010). It has been found that the testicular cancer is 

associated with the non obstructive azoospermia (NOA) 

(Parekh et al., 2019). 

 

2.1.15 Testicular torsion: It is a significant 

andrological and urological emergency condition marked 

by strenuous twisting of the spermatic cords, 

excruciating pain, testicular infarction/ischemia, which 

may ultimately lead to diminished or obstructed blood 

flow and testicular loss (Singh et al., 2012). Torsion of 

the testis is a serious medical disease that put the testis 

viability in danger. Although a prompt surgical 

procedure may be able to save the torn testis, infertility is 

still a major risk (Bartsch et al., 1980). Histologic 

changes can also be found in the "normal" non-torsed 

contralateral testis (Turek 2008). Before the age of 25, 

testicular torsion affects about 1 in every 4,000 males. 

(Williamson et al., 1976). The most serious side effect of 

testicular torsion is the loss of the testis, which can result 

in fertility problems (Chen et al., 2001). After unilateral 

testicular torsion, severe oligospermia or azoospermia is 

rare; nevertheless, these disorders can occur if the 

contralateral testis has any prior abnormalities, such as 

orchiopexy for an undescended testis (Daehlin et al., 

1996). The endocrine trait of the testicles should be 

regular with loss of the gonads. In contrast, the 

characteristics of the exocrine testis (spermatogenesis) 

are often affected. (Cosentino et al., 1985; Lievano et al., 

1999). Patients with bilateral abnormalities provided 

with testicular volvulus resulted in the condition of 

decreased spermatogenesis (Krarup et al., 1978). It is 

unknown whether this anomaly is due to an autoimmune 

procedure that occurs after the barrier. Testicular 

hematopoiesis is impeded primarily by the formation of 

antibodies to sperm or damage by testicular reperfusion 

(Becker et al., 1997; Lievano et al., 1999; Arap et al., 

2007). One-sided testicular biopsy was strange in 88% of 

cases at the time of twisting. Therefore, it is widely 

believed that some anomalies were present even before 

the twist began (Chen et al., 2001). 

 

2.1.16 Toxins: Toxins such as some industrial 

chemicals are toxic to the testes or gonads. Long-term 

azoospermia can be caused by radiation, various 

alkylating chemotherapy drugs (such as procarbazine, 

busulfan, cyclophosphamide, chlorambucil, melphalan) 

and cisplatin as these create  DNA adducts and cross-

links like the alkylating drugs (Felice et al., 2018). 

https://www.sciencedirect.com/topics/medicine-and-dentistry/rna-binding-protein
https://www.sciencedirect.com/topics/medicine-and-dentistry/rna-binding-protein
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2.1.17 Chemotherapy: Chemotherapy is the term used 

to describe the use of pharmaceuticals or medications to 

treat malignant growths. Chemotherapy's primary goal is 

to kill the body's rapidly dividing cells. Sperm cells are 

an easy target for chemotherapy harm because they 

divide quickly. The length of time it takes for germ cells 

to recover from chemotherapy treatment increases with 

the chemotherapy dose. Sometimes, the males become 

permanently infertile when the spermatogenesis stops 

(Hamano et al., 2017). 

 

2.1.18 Radiotherapy: Radiotherapy is used in order to 

treat reproductive organs in cancer patients without 

surgery. But, it may have adevastating extended eternal 

effect on male reproductive function. The plan of the 

delivered irradiation (total dose, number of fractions, and 

duration) is an imperative andduration) is an imperative 

determinant of the radiobiological effect on the tissues 

involved. The exposure to radiation undoubtedly can 

result in the reduction of spermatozoa production which 

may often return to normal. Radiations such as X- rays 

and gamma rays can have more devastating effect on 

germ cells, Leydig cells etc. and hence, disrupt the 

process of spermatogenesis, which consequently may 

lead to permanent sterility (Meirow and Nugent, 2001). 

Ogilvy-Stuart and Shalet (1993) reported that the doses 

in excess of 2 Gray (Gy) to pelvis results in azoospermia 

which may be permanent. 
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