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Abstract

Infertility is a condition of the male or female reproductive system that is defined by the inability to
become pregnant following more than 12 months of unprotected, common, or sexual behaviour.
Numerous studies have shown that around thirty per cent of occurrences of infertility are due to males
alone. Along with this, one of the most difficult situations a man may experience is receiving a
diagnosis of male infertility. It can be disastrous for some people. The main goal of infertility in male
evaluation is the identification of contributing causes, treatment that are reversible and assisted
reproductive procedures (ART) and counselling for all the issues that are irreversible as well as
untreatable. Additionally, Male infertility occasionally may be a sign of a more serious ailment that
further causes life threatening problems or disorders. Hence, this is yet another justification for
thorough evaluation of the male members of infertile couples, helps to detect and treat any serious
underlying medical issues. Also, this review helps to understand and aims to provide a
comprehensive overview of male infertility and their Causes, aetiology, Diagnosis, Epidemiology,
Risk Factors, or management of men with infertility with current controversies and future endeavours.
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1. INTRODUCTION
Male Infertility
Infertility is a disorder itself rather than a symptom of disease that is defined as the disease of
reproductive system in which couples is unable to have children . It can either affect men as well as
women or both. Generally, this is not a life-threatening disorder, but it is still considered as a very
stressful life experience for couples due to infertility and they may get depressive episodes because of
this 12, This disease can be curable but in very rare cases this problem or disease cannot be treated.
Male partner or female partner or both partners may have infertility concerns if a man and a female
engage in recurrent unprotected sex for more than a year and the female does not become pregnant,
it can be considered as the primary or first sign of infertility .
Additionally, male infertility is the problem of reproductive system that stops couples from impregnating
female. There can be numerous causes of this disorder but one of the major causes include lower
sperm production, abnormal sperm or the blockage which prevent the delivery of sperm or any kind
illnesses that harm reproductive system, any past or current injuries, some chronic health problems,
bad lifestyle choices and many other factors as well that may contribute to male infertility (4. There are
various causes of male subfertility which can be related to congenital, acquired, idiopathic factors that
impair spermatogenesis [l. Additionally, Male fertility may be impacted by a variety of elements
including both curable and irreversible illnesses 6. Age differences between the couples, medication or
steroid usage, history of recent or prior surgery, genetic issues, environmental exposure to toxins and
systemic diseases are just a few of the variables that might cause infertility in men 1,
Objectives of the review article:

a) This review helps to understand the male infertility.
b) Understand what causes male infertility.
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C) Describe the process associated with evaluation of male infertility.

d) Male infertility management in several ways.

Causes of Infertility

Wide or several numbers of causes are associated with male and female infertility, some of them are
as follows [8I;

Men's infertility: causes and effects.

The proportion of several male-specific infertility factors have been shown in figure 1 10, The percentile
of every single factor are as follows such as varicocele is 37%, Idiopathic is 25%, Cryptorchidism is 6%,
Obstruction is also 6%, Testicular is failure 9%, Semen disorder is 10%, Others factors are 6% and
those other causes includes Abnormal sperm production, Issues with the delivery of sperm, Excess
exposure to environmental variables, Damage caused by cancer as shown in Figure 1 [11.12], Genetic
conditions like Klinefelter syndrome, inflammation in Testicular, Undescended testes, Testosterone
therapy, Opiate use, Obesity, Anabolic steroid misuse or abuse, Abnormal hormonal function due to
genetics, a cancerous or non-cancerous tumour etc. Some major causes are as follows [131:

a) Abnormal sperm production because of undescended testicles, genetic factors/ issues,
some medical problems which includes diabetes, diseases like chlamydia, gonorrhoea,
measles, and HIV. Varicocele or veins that enlarge within testicles can potentially impair the
fertility of sperm 141,

b) Sperm delivery issue is another frequent cause of infertility in men is testosterone delivery
issues, that are brought upon by genital disorders such as early ejaculation, rare inheritable
diseases like a condition called cystic fibrosis along with anatomical problems, particularly
testicular obstruction or damage to the organs that reproduce or female reproductive areas of
the body 151,

c) High levels of exposure to environmental variables, is another most important and recent
factor nowadays that includes pesticides and various chemicals in addition to radiation (6],
Additionally, some hazardous substances such as Cigarette smoking, marijuana, anabolic
steroids or drugs, alcohol used for the treatment of bacterial infections, blood pressure related
problems or depression may all have a worst impact on fertility (171,

d) Damage caused on by cancer, or the medications that are prescribed for male infertility i.e.
chemotherapy or radiation. The production of sperm can negatively be impacted by
chemotherapy 1181,

Female's infertility: causes and effects.
There are several numbers of causes that are associated with female infertility and some of them may
include:

a) Ovulation disorders could impact the ability of ovary to release eggs. Among these conditions,
some are endocrine conditions i.e., polycystic ovary syndrome, [1° Overproduction of the
prolactin, hormones which stimulates the breast milk production and may interfere with
ovulation and that is known as hyperprolactinemia 2%, The disturbance in menstrual cycle or
infertility results from hyperthyroidism or hypothyroidism hormone 2. In addition to this, certain
factors such as Overexertion, eating problems or malignancies may also be underlying factors
of this type of female infertility [22].

b) Uterine or cervical abnormalities can be the most important factor that includes abnormalities
with cervix part of female reproductive system and shape of the uterus [?3. Also, Non-cancerous
tumours in uterine wall may cause infertility in female due to blockage of fallopian tubes as well
as retaining a fertilized egg to implant in uterus part of female [25].

c) Damage or blockage of Fallopian tube, inflammation in tube is also known as salpingitis.
This tube blockage can result from the pelvic inflammatory disease caused by endometriosis,
sexually transmitted infection, or adhesions. These types of causes are very common to see in
females [261,

d) Endometriosis, Sometimes the female reproductive part of body may be impacted by
endometriosis that develops when endometrial tissue spreads outside the uterus 271,

e) Primary ovarian insufficiency (early menopause), This may be another contributing factor
in which when before the age of 40 menstruation stops and the ovaries quit functioning 28, So,
Early menopause has a huge number of risk factors that specially includes immune disorders,
genetical problems such as Turner syndrome 29, Fragile X syndrome, chemotherapy treatment
and early menopause itself 39,

fy Pelvic adhesions, it may be the factor, but it is uncommon B, After pelvic surgery,
appendicitis, endometriosis, pelvic infection or sometimes bands of scar tissue that are
connected to the organs called pelvic adhesions which can be develop in this disorder [32],
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g) Cancer and its treatment, the ability of women to reproduce is commonly impeded by several
illnesses, particularly cancers in the reproductive system [3. Both the therapies i.e.,
chemotherapy and radiation may have an impact on female fertility 34,

Symptoms of Male Infertility

There are several symptoms correlated with Male infertility such as Erectile dysfunction, 39 difficulties
keeping an erection that can cause issues with sexual function such as problems in ejaculating or
sometimes ejaculating lesser amounts of fluid, A testicle-area lump or swelling or pain, Testicles swell
or both, change in sexual desire ¢, Evacuation issue, Firm testicles, respiratory diseases that reoccur,
an inability of smell and many other symptoms [371.

Epidemiology of Male Infertility

In 1866, Matthews Duncan reported the first epidemiological data of infertility study from Scotland [381.
At that time, this was the earliest and until recently it is one of the only population-based investigation
into infertility was published in his book Fecundity, Infertility and Sterility [3°. Unfortunately, there weren't
many national statistics available on the frequency of infertility 9. Additionally, census-type data
illustrates the proportion of women that are infertile, although the numbers are confounded because of
the (unknown) proportion of childlessness that is preferred 11,

Figure 1. Male Reproductive system (Source: Adapted from Raw pixel under creative commons
license)

As a result, while the percentage of women without children has tended to increase over the time and
the rate of infertility has changed significantly (2. Some researchers have revealed that any evident rise
in infertility during the 1960s and 1970s was likely caused by voluntary, instead of involuntary “3l. For
instance, the voluntary childlessness was widespread in the US throughout the 1920s and 1930s that
possibly encompassing 25-40% of childless couples; #4 but after this period the \ voluntary
childlessness declined and didn't reappear until the 1960s [#3l. Because of the large-scale population-
based surveys are uncommon so it is extremely challenging to determine or to evaluate the incidence
of the infertility ratio 6. The National Survey of Family Growth (NSFG) conducted in US is a notable
exception. Very few researchers have put forward the fertility problems and should be divided into three
groups which are as follows, the first includes those who have become pregnant after a sub fertile
episode, "resolved" infertility, and another includes whose infertility is still "unresolved" [©71,
Investigations of "infertility" will encompass both individuals deemed sterile as well as those who suffer
from diminished reproductive health 8l. The incidence of resolved infertility has been the subject of a
lot of discussion in the literature 491, Primary infertility is estimated to be 5-14% of cases and secondary
infertile is 3-12% of cases which is resolved 9. The Rates of 3-9% and 3-7% respectively, for the
primary as well as the secondary infertility have been reported for unresolved infertility 5. Infertility
problems affect 15% of couples worldwide. This indicates that despite trying for a year or longer, about
48 million couples worldwide still struggle to conceive 52, Almost thirty percent of these instances are
the result of male infertility problems. Although there's no way to precisely pinpoint the number of cases
of male infertility around the world, recent research carried out by various organisations on a region and
country basis have allowed for a better understanding 3. Infertility affects over 12% of the sexually
active population in the USA based according to the CDC [54]. The actual number of cases of infertility
may be substantially greater because numerous instances are not reported in many other nations
around the world 551,

According to WHO research conducted between 1994 and 2000, fertility rates were highest in North
and West Africa, ranging from 4.24 to 6.35%, and lowest in Central and East Asia, ranging from 2.05
to 3.07% (581, Infertile men are thought to be somewhere between 30,625,864 and 30,641,262 worldwide
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571, Europe has the greatest prevalence of infertility among men ®8l, The African infertile region has a
high rate of infertility, according to the WHO report 59,

Variables that could lead to male infertility

There are several risk factors or variables that are associated with both male as well as female infertility
and are the almost same (€9, These variables may include:

a) Age. After reaching the age of 37, there is a rapid decline in women's fertility due to ageing-
related losses [%1. Age-related reproductive declines are most noticeable in the mid-30s [62,
Infertility in older women is primarily caused by a drop in the quantity and quality of eggs, while
fertility-related health issues might occasionally play a role 3. Males over 40 may have lower
fertility than those under that age 641,

b) Using tobacco. Usage of smoking marijuana by each couple reduces their chances of
becoming conceived [¢°. This can also reduce the expected effectiveness of reproductive
therapy [%6. Smokers are more likely to miscarry than non-smokers. Smoking increases a man's
risk of developing erectile dysfunction (ED) and low sperm count 671,

c) Using alcohol. Here is no safe level of intake of alcohol for women during pregnancy or
fertilisation [68l. Alcohol consumption contributes to infertility. In men, drinking too much can
lower the number of sperm and their motility 691,

d) Excess weight. Being inactive and overweight increases the likelihood of infertility in women
[701 A sperm production in man can be additionally affected by his body mass index 11,

Aetiology of Male Infertility

There are several factors or causes that are interlinked with infertility and they are male factor infertility,
ovulatory dysfunction, and tubal disease [72. Some other factors include Medical, genetic, environment
and other causes as discussed below in Table 1. Due to the similar underlying aetiology, numerous
causes of male infertility can be roughly divided 8. The prevalence of these illnesses ranges from 65%
to 80% for simple testicular imperfections that require abnormal male reproductive characteristics for
no apparent reason, from 2% to 5% for endocrine circumstances, that are usually come on by
hypogonadism for 5% for sperm transit disorders, and this require a vasectomy as well as 10% to 20%
for irreversible infertility in men of reproductive age despite having adequate testosterone levels and
sperm factors 89, Because of widespread insufficient reporting, cultural variables, including regional
variances, precise data are not accessible %0, Therefore, those are simply broad approximations.
Patients who are privately treated might never have the information gathered, but individuals referred
to a tertiary referring centre have been more probable to have their health status documented 911,

Table 1: Etiology of Male Infertility

1 Medical Causes Defect in the Sperm, varicocele, troubles ejaculating, anti-sperm
antibodies, tumours, infection, undescended testicles, problems
with hormones, Defect in the sperm duct, difficulties in sexual
activity, specific drugs and the prior surgery can be the examples
of medical causes [73],

2 Genetic Causes Chromosome diseases include various disease or syndromes such
as translocation, Y chromosome microdeletions, AZFa, AZFb and
AZFc deletions, Klinefelter syndrome as well as partial AZF-c
deletions ™41, Myotonic dystrophy, sickle cell disease, immotile cilia
disorder, mitochondrial deletions and cystic fibrosis are a few
examples of conditions that have sexual reversal 3],

3 Environmental Toxins or environmental causes include industrial pollutants, heavy
Causes metal exposure, X-rays, scorching the testicles, insecticides,
fungicides, and pesticides as well as smoking and excessive
alcohol consumption [76],

4 Endocrinological These causes include intracranial radiation, Kallmann and Beidl
cause syndrome, head trauma, Prader Willi syndrome, familial cerebellar

ataxia, iron overload syndrome, testosterone supplementation 7],

5 Idiopathic In this, infertility is in between 10% to 20% idiopathic where the

semen parameters are normal but still the male is unable to fertile
78],
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6 Congenital These abnormalities include the Congenital urogenital
urogenital abnormalities, obstructed epididymis, abnormalities in vas
abnormalities deferens, ejaculatory duct disorders which is also called as cysts
[79]

7 Sexual dysfunction | Sexual dysfunction includes premature ejaculation, an ejaculation,
erectile dysfunction 9],

8 Acquired urogenital | These types of abnormality include bilateral obstruction,

abnormalities epididymitis, vas deference ligation, Ejaculation retrograde and
bilateral orchiectomy 11,

9 Malignancies Malignancies includes craniopharyngiomas, sellar masses,
testicular tumours, pituitary macro adenomas or adrenal tumours
leading to the excess of androgens [82],

10 Immunological These causes include TB, Cysts, lymphocytic hypophysis,

causes histiocytosis, fungal infections, hemosiderosis, sarcoidosis etc [83l,

11 Urogenital tract | Urogenital tract infections or UTI includes chlamydia, syphilis, TB,

infections prostatitis, Gonococci and recurrent prostate vesiculates (84,
12 Medications or | Medications that involve male infertility which are psychotropic
drugs drugs and leads to inhibition of GhRH and those antagonists are
used in prostate carcinoma, some of the alkylating agents,
antiandrogen and cimetidine (],

13 Genetic causes Mutations of cystic fibrosis transmembrane conductance regulator
(CFTR), LH, Kilinefelter's syndrome, FSH, young syndrome,
deficiencies in FGFS, GnRH1/ PROK2R gene, Y chromosome
deletion, deletion of GR/GR are included in genetic causes 581,

14 Other Illlicit usage of drugs, drinking too much alcohol, smoking, mental
anguish and long-distance bicycling [87.

Diagnosed of Male Infertility

a) Sperm count (semen analysis). At least two distinct days are used to collect semen samples.

Numerous things will be examined by your doctor in the sperm and semen. These variables

involve the quantity of semen you produce, its uniformity, and its acidity. They will also take into
consideration the amount, shape and mobility of your sperm 92,

b) Blood exams. Doctor will frequently recommend specific blood tests to check hormone levels
and identify any further issues 93l,

c) Different tests. These tests are conducted by doctors to determine the root cause of male
reproductive system problems. For instance, imaging techniques like ultrasounds might be
used to inspect the testicle, blood vessels or tissues inside the area known as the scrotum.

d) A biopsy of the testes. Every testicle has a tissue sample taken for examination by a medical
practitioner in order to study the semen to identify whether there are indeed any or fewer sperm
present. The tool used for examining the sample will be a magnifying lens 4.

Cuest fisioter.2025.54(3):2249-2261

Obstruction

6%o
Others

7%0

Testicular failure
9%

Semen
disorder
10%%

Chryptorchildism

6%

B Varicocele
Idiopathic

. Semen disorder
Varicocele

SVEE Testicular failure

Others
Obstruction

Idiopathic B Chryptorchildism

25%

Figure 2: Men's infertility: causes and effects.

2253



Ajay Singh

Understanding Male Infertility: A Comprehensive Review of b
Causes, Etiology, Epidemiology, and Risk Factors K’

Prevention of Male Infertility

There are variety of treatment option available but in some case, infertility is not preventable. For those,
which are preventable and having several strategies may increase the chances of pregnancy and they
are as follows:

Couples

For the greatest chance of becoming pregnant, can be achieved by engage in regular sexual activity
many times near till ovulation. The chances of getting pregnancy increase if you've been having sexual
relations for a minimum of five days prior to and leading up to the day of ovulation. The ovulation typically
happens in the middle phase or may be 28 days after the last menstrual period in among most women
[95]

Men

Mostly every type of infertility is not easily preventable in men but some of these strategies may help
regarding this:

a) Avoid drug and tobacco use, some changes related to daily life can help in or may contribute
to male infertility that are stop drinking more amount of alcohol, smoking, avoid tobacco usage
and drugs.

b) Avoid high temperatures, means to avoid the high temperature in hot baths because they can
affect the motility as well as temporarily affects the sperm production.

c) Avoid exposure to industrial or environmental toxins, because of environmental toxins it
leads to affect the sperm production and avoidance to much exposure is effective in this case
[96]

d) Prohibit the usage of some medications that may impact fertility, this may be prescription
and non-prescription or both need to be prohibited regarding this. Before takin any kind of
medication, always consult to the doctor regularly and prohibit medication without medical
officer advice.

e) Exercise moderately. Do much exercise as much as you can. The exercise in daily routine
may help in improvement of sperm quality as well as to increase the chances of pregnancy.

Women

a) No to smoking. In addition to harming your overall well-being and the wellbeing of your foetus,
smoking has various detrimental consequences on infertility (971,

b) Alcohol or illegal drugs prohibited. Such medications might influence how easily one can
develop as well as a healthy pregnancy. Avoid alcoholic beverages and illicit substances like
cannabis.

c) Limityour caffeine intake. Women that desire to become pregnant might want to regulate the
amount of caffeine they consume.

d) Engage in light exercise. Exercise is important but work out so much that your menstrual
cycles are erratic or non-existent, the reproductive system may be damaged. 98],

e) Avoid extremes in weight.

Treatment options for Infertility
Fertility help

a) Fertility help must be the first and foremost approach for treatment that involves helping your
partner to get pregnant. This may be through various ways and some of them are as follows:

b) Synthetic fertilisation. The techniques by which healthy sperm injects directly into the
partner's uterus or through the cervix's opening. After that sperm can travel via the fallopian
tubes through which it reproduces 99,

c) GIFT, IVF, other procedures. In IVF and gamete intra-fallopian transfer (GIFT) work similarly
to insemination that is artificial. The following procedure involves fusing your spouse's eggs
with a significant amount of superior sperm. The egg and the sperm may be combined in an
experimental setting or in the partner's fallopian tube as well (190,

d) ICSI. One sperm is injected onto an egg by partner. After that fertilisation happens beneath the
magnifying glass. The fertilised egg is replaced in female by service provider.

Medicine

If you have a hormone problem that is the root of your infertility, hormone therapy may be able to help.
Unbalanced hormone levels can impact sperm development. They could be brought on by an issue
with the way the hypothalamus, pituitary, and testes communicate. Antibiotics or gonadotropin therapy
are possible treatments [101,

Surgery

Problems that prevent sperm from being produced, maturing, or ejaculating may be fixed surgically.
Varicocele surgery, which removes twisted, bulging veins from the scrotum, can occasionally enhance
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sperm quality. In addition to this, always consult to healthcare provider regarding any questions or
concerns you have about this infertile condition 102,

Recent advancements in male infertility

About 10-15% of infertility cases are active throughout worldwide with the male factors accounting for
fifty percent of these cases. Male sub-fertility and infertility have been brought due to several known
hereditary, environmental, and medical reasons however because of changes in individuals' lives, there
are some other mysterious factors that additionally impact the fertility of men. The best approach for
assessing the male fertility is semen analysis, improvements in diagnostic procedures like DNA
fragmentation index that can help to understand the reasons of male infertility [193l. Additionally, the
likelihood of having an infertile man as a father has considerably improved thanks to reproductive
procedures (ART) and new selection of sperms and variety of ART techniques such as Zeta, PICSI and
IMSI have strengthened this hope for men. However, these developments in the field have only 10% of
infertile men that are able to become fathers, demonstrating that there are still many unanswered
guestions in this area and a lot of room for advancement, particularly in identifying the factors which
affects sperm quality and modifying or eliminating them 104, To improve the success rate of ARTSs,
research must uncover novel therapeutic approaches. There must be some advancements in this
research are that is as follows:

. Hazardous substances that lower sperm quality

. Brand-new pharmaceuticals or phytochemicals that improve sperm quality

. Newer sperm selection techniques

. Novel methods with greater likelihood of success for fertility treatments

. Non-clinical techniques to identify the reasons of male infertility

. New modifications to the IVF or ICSI procedure to raise the success rate of ART
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2. CONCLUSION AND DISCUSSION
Infertility is a condition of the male or female reproductive system which is defined by the inability to
become pregnant following more than 12 months of unprotected, common, or sexual behaviour. Male
fertility arises by a numerous number of reasons that includes both reversible and irreversible diseases.
The variety of variables which are involved in male infertility such as age of both partner, usage of drugs
or steroids, previous or current surgical history, genetic issues, chemical exposure in the environment
and systemic disorders that might have an impact on infertility. After all, one of the few topics on which
Darwin and the Bible concur is the requirement of reproduction. Males who are unable to father a kid
may feel as though they have failed in one of their most fundamental duties, because of this it leads to
depression in some cases and build guilt to male partner for a lifetime. The best approach for assessing
the male fertility is semen analysis, improvements in diagnostic procedures like DNA fragmentation
index that can help to understand the reasons of male infertility. In addition to this, there are number
of techniques for diagnosis and several methods to cure or to prevent for this disorder. Several
approaches are yet needs to be done. These all have covered in this article with future perspective and
further directions in this research area
Declaration of interest
There is no declaration of Interest.
Funding sources
There is no funding source required in this review.

Cuest fisioter.2025.54(3):2249-2261 2255



Ajay Singh

Understanding Male Infertility: A Comprehensive Review of b
Causes, Etiology, Epidemiology, and Risk Factors \'

3. REFERENCES

[1] Agarwal A, Mulgund A, Hamada A, Chyatte MR. A unique view on male infertility around the
globe. Reprod Biol Endocrinol. 2015;13:37. doi: 10.1186/s12958-015-0032-1, PMID 25928197.

[2] Mascarenhas MN, Flaxman SR, Boerma T, Vanderpoel S, Stevens GA. National, regional, and
global trends in infertility prevalence since 1990: a systematic analysis of 277 health surveys.
PLOS Med. 2012;9(12):€1001356. doi: 10.1371/journal.pmed.1001356 [published online first:
2012/12/29]. PMID 23271957.

[3] Boivin J, Bunting L, Collins JA, Nygren KG. International estimates of infertility prevalence and
treatment-seeking: potential need and demand for infertility medical care. Hum Reprod.
2007;22(6):1506-12. doi: 10.1093/humrep/dem046 [published online first: 2007/3/23]. PMID
17376819.

[4] Rutstein SO, Shah IH. Infecundity infertility and childlessness in developing countries. Geneva:
World Health Organization; 2004.

[5] Gore AC, Chappell VA, Fenton SE, Flaws JA, Nadal A, Prins GS, et al. EDC-2: the Endocrine
Society’s second scientific statement on endocrine-disrupting chemicals. Endocr Rev.
2015;36(6):E1-E150. doi: 10.1210/er.2015-1010, PMID 26544531.

[6] Segal TR, Giudice LC. Before the beginning: environmental exposures and reproductive and
obstetrical outcomes. Fertil Steril. 2019;112(4):613-21. doi: 10.1016/.fertnstert.2019.08.001,
PMID 31561863.

[7] Boivin J, Bunting L, Collins JA, Nygren KG. International estimates of infertility prevalence and
treatment-seeking: potential need and demand for infertility medical care. Hum Reprod.
2007;22(6):1506-12. doi: 10.1093/humrep/dem046 - DOI -. PMID 17376819.

[8] World Health Organization. Towards more objectivity in diagnosis and management of male
fertility. Int J Androl. 1987;7:1-53. Reference Source.

[9] Cavallini G. Male idiopathic oligoasthenoteratozoospermia. Asian J Androl. 2006;8(2):143-57.
doi: 10.1111/].1745-7262.2006.00123.x - DOI -. PMID 16491265.

[10] Ventimiglia E, Capogrosso P, Boeri L, Serino A, Colicchia M, Ippolito S, et al. Infertility as a proxy
of general male health: results of a cross-sectional survey. Fertil Steril. 2015;104(1):48-55. doi:
10.1016/j.fertnstert.2015.04.020 - DOI -. PMID 26006735.

[11] Lotti F, Maggi M. Sexual dysfunction and male infertility. Nat Rev Urol. 2018;15(5):287-307. doi:
10.1038/nrurol.2018.20 - DOI -. PMID 29532805.

[12] Bieniek JM, Kashanian JA, Deibert CM, Grober ED, Lo KC, Brannigan RE, et al. Influence of
increasing body mass index on semen and reproductive hormonal parameters in a multi-
institutional  cohort of subfertle men. Fertii Steril. 2016;106(5):1070-5. doi:
10.1016/j.fertnstert.2016.06.041 - DOI -. PMID 27460460.

[13] Campbell JM, Lane M, Owens JA, Bakos HW. Paternal obesity negatively affects male fertility
and assisted reproduction outcomes: a systematic review and meta-analysis. Reprod Biomed
Online. 2015;31(5):593-604. doi: 10.1016/j.rbmo.2015.07.012 - DOI -. PMID 26380863.

[14] Bakos HW, Henshaw RC, Mitchell M, Lane M. Paternal body mass index is associated with
decreased blastocyst development and reduced live birth rates following assisted reproductive
technology. Fertil Steril. 2011;95(5):1700-4. doi: 10.1016/j.fertnstert.2010.11.044 - DOI -. PMID
21145051.

[15] Dupont C, Faure C, Sermondade N, Boubaya M, Eustache F, Clément P, et al. Obesity leads to
higher risk of sperm DNA damage in infertile patients. Asian J Androl. 2013;15(5):622-5. doi:
10.1038/aja.2013.65 - DOI - PMC -. PMID 23792341.

[16] Raman JD, Nobert CF, Goldstein M. Increased incidence of testicular cancer in men presenting
with infertility and abnormal semen analysis. J Urol. 2005;174(5):1819-22; discussion 1822. doi:
10.1097/01.ju.0000177491.98461.aa - DOI -. PMID 16217294.

[17] Anderson RE, Hanson HA, Patel DP, Johnstone E, Aston K, Carrell DT, et al. Cancer risk in first-
and second-degree relatives of men with poor semen quality. Fertil Steril. 2016;106(3):731-8. doi:
10.1016/j.fertnstert.2016.05.021 - DOI - PMC -. PMID 27336212.

[18] Hanson HA, Anderson RE, Aston Kl, Carrell DT, Smith KR, Hotaling JM. Subfertility increases
risk of testicular cancer: evidence from population-based semen samples. Fertil Steril.
2016;105(2):322-8.e1-328. doi: 10.1016/j.fertnstert.2015.10.027 - DOI - PMC -. PMID 26604070.

[19] Walsh TJ. Male reproductive health and prostate cancer risk. Curr Opin Urol. 2011;21(6):506-13.
doi: 10.1097/MOU.0b013e32834bhdf14 - DOI - PMC -. PMID 21941182.

[20] Eisenberg ML, Li S, Brooks JD, Cullen MR, Baker LC. Increased risk of cancer in infertile men:
analysis of U.S. claims data. J Urol. 2015;193(5):1596-601. doi: 10.1016/}.juro.2014.11.080
- DOI -. PMID 25463997.

Cuest fisioter.2025.54(3):2249-2261 2256


https://doi.org/10.1186/s12958-015-0032-1
https://www.ncbi.nlm.nih.gov/pubmed/25928197
https://doi.org/10.1371/journal.pmed.1001356
http://www.ncbi.nlm.nih.gov/pubmed/23271957
https://doi.org/10.1093/humrep/dem046
http://www.ncbi.nlm.nih.gov/pubmed/17376819
https://doi.org/10.1210/er.2015-1010
http://www.ncbi.nlm.nih.gov/pubmed/26544531
https://doi.org/10.1016/j.fertnstert.2019.08.001
http://www.ncbi.nlm.nih.gov/pubmed/31561863
https://doi.org/10.1093/humrep/dem046
http://www.ncbi.nlm.nih.gov/pubmed/17376819
https://doi.org/10.1111/j.1745-7262.2006.00123.x
http://www.ncbi.nlm.nih.gov/pubmed/16491265
https://doi.org/10.1016/j.fertnstert.2015.04.020
http://www.ncbi.nlm.nih.gov/pubmed/26006735
https://doi.org/10.1038/nrurol.2018.20
http://www.ncbi.nlm.nih.gov/pubmed/29532805
https://doi.org/10.1016/j.fertnstert.2016.06.041
http://www.ncbi.nlm.nih.gov/pubmed/27460460
https://doi.org/10.1016/j.rbmo.2015.07.012
http://www.ncbi.nlm.nih.gov/pubmed/26380863
https://doi.org/10.1016/j.fertnstert.2010.11.044
http://www.ncbi.nlm.nih.gov/pubmed/21145051
https://doi.org/10.1038/aja.2013.65
http://www.ncbi.nlm.nih.gov/pubmed/23792341
https://doi.org/10.1097/01.ju.0000177491.98461.aa
http://www.ncbi.nlm.nih.gov/pubmed/16217294
https://doi.org/10.1016/j.fertnstert.2016.05.021
http://www.ncbi.nlm.nih.gov/pubmed/27336212
https://doi.org/10.1016/j.fertnstert.2015.10.027
http://www.ncbi.nlm.nih.gov/pubmed/26604070
https://doi.org/10.1097/mou.0b013e32834bdf14
http://www.ncbi.nlm.nih.gov/pubmed/21941182
https://doi.org/10.1016/j.juro.2014.11.080
http://www.ncbi.nlm.nih.gov/pubmed/25463997

Ajay Singh

Understanding Male Infertility: A Comprehensive Review of b
Causes, Etiology, Epidemiology, and Risk Factors \'

[21] Eisenberg ML, Betts P, Herder D, Lamb DJ, Lipshultz LI. Increased risk of cancer among
azoospermic men. Fertil Steril. 2013;100(3):681-5. doi: 10.1016/j.fertnstert.2013.05.022
- DOI - PMC -. PMID 23790640.

[22] Eisenberg ML, Li S, Cullen MR, Baker LC. Increased risk of incident chronic medical conditions
in infertile men: analysis of United States claims data. Fertil Steril. 2016;105(3):629-36. doi:
10.1016/j.fertnstert.2015.11.011 - DOI -. PMID 26674559.

[23] Levine H, Jargensen N, Martino-Andrade A, Mendiola J, Weksler-Derri D, Mindlis 1, et al.
Temporal trends in sperm count: a systematic review and meta-regression analysis. Hum Reprod
Update. 2017;23(6):646-59. doi: 10.1093/humupd/dmx022 - DOI - PMC -. PMID 28981654.

[24] Yu S, Rubin M, Geevarughese S, Pino JS, Rodriguez HF, Asghar W. Emerging technologies for
home-based semen analysis. Andrology. 2018;6(1):10-9. doi: 10.1111/andr.12441 - DOI - PMC -
. PMID 29194998.

[25] Mazur DJ, Lipshultz LI. Infertility in the aging male. Curr Urol Rep. 2018;19(7):54. doi:
10.1007/s11934-018-0802-3 - DOI -. PMID 29774447.

[26] Samplaski MK, Nangia AK. Adverse effects of common medications on male fertility. Nat Rev
Urol. 2015;12(7):401-13. doi: 10.1038/nrurol.2015.145 - DOI -. PMID 26101108.

[27] Fusco F, Franco M, Longo N, Palmieri A, Mirone V. The impact of non-urologic drugs on sexual
function in men. Arch Ital Urol Androl. 2014;86(1):50-5. doi: 10.4081/aiua.2014.1.50 - DOI -.
PMID 24704935.

[28] Clavijo RI, Carrasquillo R, Ramasamy R. Varicoceles: prevalence and pathogenesis in adult men.
Fertil Steril. 2017;108(3):364-9. doi: 10.1016/j.fertnstert.2017.06.036 - DOI -. PMID 28865534.

[29] Jensen CFS, @stergren P, Dupree JM, Ohl DA, Sgnksen J, Fode M. Varicocele and male
infertility. Nat Rev Urol. 2017;14(9):523-33. doi: 10.1038/nrurol.2017.98 - DOI -. PMID 28675168.

[30] Cho CL, Esteves SC, Agarwal A. Novel insights into the pathophysiology of varicocele and its
association with reactive oxygen species and sperm DNA fragmentation. Asian J Androl.
2016;18(2):186-93. doi: 10.4103/1008-682X.170441 - DOI - PMC -. PMID 26732105.

[31] Baazeem A, Belzile E, Ciampi A, Dohle G, Jarvi K, Salonia A, et al. Varicocele and male factor
infertility treatment: a new meta-analysis and review of the role of varicocele repair. Eur Urol.
2011;60(4):796-808. doi: 10.1016/j.eururo.2011.06.018 - DOI -. PMID 21733620.

[32] Al Bakri A, Lo K, Grober E, Cassidy D, Cardoso JP, Jarvi K. Time for improvement in semen
parameters after varicocelectomy. J Urol. 2012;187(1):227-31. doi: 10.1016/j.juro.2011.09.041
- DOI -. PMID 22100000.

[33] Kirby EW, Wiener LE, Rajanahally S, Crowell K, Coward RM. Undergoing varicocele repair before
assisted reproduction improves pregnancy rate and live birth rate in azoospermic and
oligospermic men with a varicocele: a systematic review and meta-analysis. Fertil Steril.
2016;106(6):1338-43. doi: 10.1016/j.fertnstert.2016.07.1093 - DOI -. PMID 27526630.

[34] SajadiH, Hosseini J, Farrahi F, Dadkhah F, Sepidarkish M, Sabbaghian M, et al. Varicocelectomy
may improve results for sperm retrieval and pregnancy rate in non-obstructive azoospermic men.
Int J Fertil Steril. 2019;12(4):303-5. doi: 10.22074/ijfs.2019.5344 - DOI - PMC -. PMID 30291690.

[35] Esteves SC, Miyaoka R, Roque M, Agarwal A. Outcome of varicocele repair in men with
nonobstructive azoospermia: systematic review and meta-analysis. Asian J Androl.
2016;18(2):246-53. doi: 10.4103/1008-682X.169562 - DOI - PMC -. PMID 26680033.

[36] Mansour Ghanaie M, Asgari SA, Dadrass N, Allahkhah A, Iran-Pour E, Safarinejad MR. Effects
of varicocele repair on spontaneous first trimester miscarriage: a randomized clinical trial. Urol J.
2012;9(2):505-13. PMID 22641495. PubMed. PMID 22641495.

[37] Esteves SC, Sanchez-Martin F, Sanchez-Martin P, Schneider DT, Gosalvez J. Comparison of
reproductive outcome in oligozoospermic men with high sperm DNA fragmentation undergoing
intracytoplasmic sperm injection with ejaculated and testicular sperm. Fertil Steril.
2015;104(6):1398-405. doi: 10.1016/j.fertnstert.2015.08.028 - DOI -. PMID 26428305.

[38] Cui X, Ding P, Gao G, Zhang Y. Comparison of the clinical outcomes of intracytoplasmic sperm
injection between spermatozoa retrieved from testicular biopsy and from ejaculate in
cryptozoospermia patients. Urology. 2017;102:106-10. doi: 10.1016/j.urology.2016.08.071
- DOI -. PMID 27894976.

[39] Abhyankar N, Kathrins M, Niederberger C. Use of testicular versus ejaculated sperm for
intracytoplasmic sperm injection among men with cryptozoospermia: a meta-analysis. Fertil
Steril. 2016;105(6):1469-1475.e1. doi: 10.1016/].fertnstert.2016.02.013 - DOI -. PMID 26930617.

[40] Esteves SC, Roque M, Bradley CK, Garrido N. Reproductive outcomes of testicular versus
ejaculated sperm for intracytoplasmic sperm injection among men with high levels of DNA
fragmentation in semen: systematic review and meta-analysis. Fertil Steril. 2017;108(3):456-
467.el. doi: 10.1016/j.fertnstert.2017.06.018 - DOI -. PMID 28865546.

Cuest fisioter.2025.54(3):2249-2261 2257


https://doi.org/10.1016/j.fertnstert.2013.05.022
http://www.ncbi.nlm.nih.gov/pubmed/23790640
https://doi.org/10.1016/j.fertnstert.2015.11.011
http://www.ncbi.nlm.nih.gov/pubmed/26674559
https://doi.org/10.1093/humupd/dmx022
http://www.ncbi.nlm.nih.gov/pubmed/28981654
https://doi.org/10.1111/andr.12441
http://www.ncbi.nlm.nih.gov/pubmed/29194998
https://doi.org/10.1007/s11934-018-0802-3
http://www.ncbi.nlm.nih.gov/pubmed/29774447
https://doi.org/10.1038/nrurol.2015.145
http://www.ncbi.nlm.nih.gov/pubmed/26101108
https://doi.org/10.4081/aiua.2014.1.50
http://www.ncbi.nlm.nih.gov/pubmed/24704935
https://doi.org/10.1016/j.fertnstert.2017.06.036
http://www.ncbi.nlm.nih.gov/pubmed/28865534
https://doi.org/10.1038/nrurol.2017.98
http://www.ncbi.nlm.nih.gov/pubmed/28675168
https://doi.org/10.4103/1008-682x.170441
http://www.ncbi.nlm.nih.gov/pubmed/26732105
https://doi.org/10.1016/j.eururo.2011.06.018
http://www.ncbi.nlm.nih.gov/pubmed/21733620
https://doi.org/10.1016/j.juro.2011.09.041
http://www.ncbi.nlm.nih.gov/pubmed/22100000
https://doi.org/10.1016/j.fertnstert.2016.07.1093
http://www.ncbi.nlm.nih.gov/pubmed/27526630
https://doi.org/10.22074/ijfs.2019.5344
http://www.ncbi.nlm.nih.gov/pubmed/30291690
https://doi.org/10.4103/1008-682x.169562
http://www.ncbi.nlm.nih.gov/pubmed/26680033
https://www.ncbi.nlm.nih.gov/pubmed/22641495
https://doi.org/10.1016/j.fertnstert.2015.08.028
http://www.ncbi.nlm.nih.gov/pubmed/26428305
https://doi.org/10.1016/j.urology.2016.08.071
http://www.ncbi.nlm.nih.gov/pubmed/27894976
https://doi.org/10.1016/j.fertnstert.2016.02.013
http://www.ncbi.nlm.nih.gov/pubmed/26930617
https://doi.org/10.1016/j.fertnstert.2017.06.018
http://www.ncbi.nlm.nih.gov/pubmed/28865546

Ajay Singh

Understanding Male Infertility: A Comprehensive Review of b
Causes, Etiology, Epidemiology, and Risk Factors \'

[41] Spano M, Bonde JP, Hjgllund HI, Kolstad HA, Cordelli E, Leter G. Sperm chromatin damage
impairs human fertility. The Danish First Pregnancy Planner Study Team. Fertil Steril.
2000;73(1):43-50. doi: 10.1016/S0015-0282(99)00462-8 - DOI -. PMID 10632410.

[42] Practice Committee of the American Society for Reproductive Medicine. The clinical utility of
sperm DNA integrity testing: a guideline. Fertil Steril. 2013;99(3):673-7. doi:
10.1016/j.fertnstert.2012.12.049 - DOI -. PMID 23391408.

[43] Simon L, Zini A, Dyachenko A, Ciampi A, Carrell DT. A systematic review and meta-analysis to
determine the effect of sperm DNA damage on in vitro fertilization and intracytoplasmic sperm
injection outcome. Asian J Androl. 2017;19(1):80-90. doi: 10.4103/1008-682X.182822
- DOI - PMC -. PMID 27345006.

[44] Agarwal A, Cho CL, Majzoub A, Esteves SC. The Society for Translational Medicine: clinical
practice guidelines for sperm DNA fragmentation testing in male infertility. Transl Androl Urol.
2017;6;Suppl 4:S720-33. doi: 10.21037/tau.2017.08.06 - DOI - PMC -. PMID 29082206.

[45] Quinn MM, Jalalian L, Ribeiro S, Ona K, Demirci U, Cedars M, et al. Microfluidic sorting selects
sperm for clinical use with reduced DNA damage compared to density gradient centrifugation with
swim-up in split semen samples. Hum Reprod. 2018;33(8):1388-93. doi: 10.1093/humrep/dey239
- DOI -. PMID 300073109.

[46] Ziarati N, Tavalaee M, Bahadorani M, Nasr Esfahani MH. Clinical outcomes of magnetic activated
sperm sorting in infertile men candidate for ICSI. Hum Fertil (Camb). 2019;22(2):118-25. doi:
10.1080/14647273.2018.1424354 - DOI -. PMID 29363381.

[47] Karabinus DS, Marazzo DP, Stern HJ, Potter DA, Opanga ClI, Cole ML, et al. The effectiveness
of flow cytometric sorting of human sperm (MicroSort®) for influencing a child’s sex. Reprod Biol
Endocrinol. 2014;12:106. doi: 10.1186/1477-7827-12-106 - DOI - PMC -. PMID 25420620.

[48] Ribeiro SC, Sartorius G, Pletscher F, de Geyter M, Zhang H, de Geyter C. Isolation of
spermatozoa with low levels of fragmented DNA with the use of flow cytometry and sorting. Fertil
Steril. 2013;100(3):686-94. doi: 10.1016/j.fertnstert.2013.05.030 - DOI -. PMID 23809499.

[49] Feugang JM. Novel agents for sperm purification, sorting, and imaging. Mol Reprod Dev.
2017;84(9):832-41. doi: 10.1002/mrd.22831 - DOI -. PMID 28481043.

[50] Cardona C, Neri QV, Simpson AJ, Moody MA, Ostermeier GC, Seaman EK, et al. Localization
patterns of the ganglioside G M1 in human sperm are indicative of male fertility and independent
of traditional semen measures. Mol Reprod Dev. 2017;84(5):423-35. doi: 10.1002/mrd.22803
- DOI - PMC -. PMID 28418610.

[51] Schinfeld J, Sharara F, Morris R, Palermo GD, Rosenwaks Z, Seaman E, et al. Cap-Score™
prospectively predicts probability of pregnancy. Mol Reprod Dev. 2018;85(8-9):654-64. doi:
10.1002/mrd.23057 - DOI - PMC -. PMID 30187594.

[52] Agarwal A, Sharma R, Roychoudhury S, Du Plessis S, Sabanegh E. MiOXSYS: a novel method
of measuring oxidation reduction potential in semen and seminal plasma. Fertil Steril.
2016;106(3):566-573.e10. doi: 10.1016/j.fertnstert.2016.05.013, PMID 27260688.
DOI — PubMed. PMID 27260688.

[53] Agarwal A, Mulgund A, Hamada A, Chyatte MR. A unique view on male infertility around the
globe. Reprod Biol Endocrinol. 2015;13:37. doi: 10.1186/s12958-015-0032-1, PMID 25928197.

[54] Mascarenhas MN, Flaxman SR, Boerma T, Vanderpoel S, Stevens GA. National, regional, and
global trends in infertility prevalence since 1990: a systematic analysis of 277 health surveys.
PLOS Med. 2012;9(12):€1001356. doi: 10.1371/journal.pmed.1001356 [published online first:
2012/12/29]. PMID 23271957.

[55] Boivin J, Bunting L, Collins JA, Nygren KG. International estimates of infertility prevalence and
treatment-seeking: potential need and demand for infertility medical care. Hum Reprod.
2007;22(6):1506-12. doi: 10.1093/humrep/dem046 [published online first: 2007/3/23]. PMID
17376819.

[56] Rutstein SO, Shah IH. Infecundity infertility and childlessness in developing countries. Geneva:
World Health Organization; 2004.

[57] Gore AC, Chappell VA, Fenton SE, Flaws JA, Nadal A, Prins GS, et al. EDC-2: the Endocrine
Society’s second scientific statement on endocrine-disrupting chemicals. Endocr Rev.
2015;36(6):E1-E150. doi: 10.1210/er.2015-1010, PMID 26544531.

[58] Segal TR, Giudice LC. Before the beginning: environmental exposures and reproductive and
obstetrical outcomes. Fertil Steril. 2019;112(4):613-21. doi: 10.1016/].fertnstert.2019.08.001,
PMID 31561863.

[59] Boivin J, Bunting L, Collins JA, Nygren KG. International estimates of infertility prevalence and
treatment-seeking: potential need and demand for infertility medical care. Hum Reprod.
2007;22(6):1506-12. doi: 10.1093/humrep/dem046 - DOI -. PMID 17376819.

Cuest fisioter.2025.54(3):2249-2261 2258


https://doi.org/10.1016/s0015-0282(99)00462-8
https://www.ncbi.nlm.nih.gov/pubmed/10632410
https://doi.org/10.1016/j.fertnstert.2012.12.049
http://www.ncbi.nlm.nih.gov/pubmed/23391408
https://doi.org/10.4103/1008-682x.182822
http://www.ncbi.nlm.nih.gov/pubmed/27345006
https://doi.org/10.21037/tau.2017.08.06
http://www.ncbi.nlm.nih.gov/pubmed/29082206
https://doi.org/10.1093/humrep/dey239
http://www.ncbi.nlm.nih.gov/pubmed/30007319
https://doi.org/10.1080/14647273.2018.1424354
http://www.ncbi.nlm.nih.gov/pubmed/29363381
https://doi.org/10.1186/1477-7827-12-106
http://www.ncbi.nlm.nih.gov/pubmed/25420620
https://doi.org/10.1016/j.fertnstert.2013.05.030
http://www.ncbi.nlm.nih.gov/pubmed/23809499
https://doi.org/10.1002/mrd.22831
http://www.ncbi.nlm.nih.gov/pubmed/28481043
https://doi.org/10.1002/mrd.22803
http://www.ncbi.nlm.nih.gov/pubmed/28418610
https://doi.org/10.1002/mrd.23057
http://www.ncbi.nlm.nih.gov/pubmed/30187594
https://doi.org/10.1016/j.fertnstert.2016.05.013
https://www.ncbi.nlm.nih.gov/pubmed/27260688
https://doi.org/10.1186/s12958-015-0032-1
https://www.ncbi.nlm.nih.gov/pubmed/25928197
https://doi.org/10.1371/journal.pmed.1001356
http://www.ncbi.nlm.nih.gov/pubmed/23271957
https://doi.org/10.1093/humrep/dem046
http://www.ncbi.nlm.nih.gov/pubmed/17376819
https://doi.org/10.1210/er.2015-1010
http://www.ncbi.nlm.nih.gov/pubmed/26544531
https://doi.org/10.1016/j.fertnstert.2019.08.001
http://www.ncbi.nlm.nih.gov/pubmed/31561863
https://doi.org/10.1093/humrep/dem046
http://www.ncbi.nlm.nih.gov/pubmed/17376819

Ajay Singh

Understanding Male Infertility: A Comprehensive Review of b
Causes, Etiology, Epidemiology, and Risk Factors \'

[60] World Health Organization. Towards more objectivity in diagnosis and management of male
fertility. Int J Androl. 1987;7:1-53. Reference Source.

[61] Cavallini G. Male idiopathic oligoasthenoteratozoospermia. Asian J Androl. 2006;8(2):143-57.
doi: 10.1111/].1745-7262.2006.00123.x - DOI -. PMID 16491265.

[62] Ventimiglia E, Capogrosso P, Boeri L, Serino A, Colicchia M, Ippolito S, et al. Infertility as a proxy
of general male health: results of a cross-sectional survey. Fertil Steril. 2015;104(1):48-55. doi:
10.1016/j.fertnstert.2015.04.020 - DOI -. PMID 26006735.

[63] Lotti F, Maggi M. Sexual dysfunction and male infertility. Nat Rev Urol. 2018;15(5):287-307. doi:
10.1038/nrurol.2018.20 - DOI -. PMID 29532805.

[64] Bieniek JM, Kashanian JA, Deibert CM, Grober ED, Lo KC, Brannigan RE, et al. Influence of
increasing body mass index on semen and reproductive hormonal parameters in a multi-
institutional  cohort of  subfertle men. Fertil Steril. 2016;106(5):1070-5.  doi:
10.1016/j.fertnstert.2016.06.041 - DOI -. PMID 27460460.

[65] Campbell JM, Lane M, Owens JA, Bakos HW. Paternal obesity negatively affects male fertility
and assisted reproduction outcomes: a systematic review and meta-analysis. Reprod Biomed
Online. 2015;31(5):593-604. doi: 10.1016/j.rbmo0.2015.07.012 - DOI -. PMID 26380863.

[66] Bakos HW, Henshaw RC, Mitchell M, Lane M. Paternal body mass index is associated with
decreased blastocyst development and reduced live birth rates following assisted reproductive
technology. Fertil Steril. 2011;95(5):1700-4. doi: 10.1016/j.fertnstert.2010.11.044 - DOI -. PMID
21145051.

[67] Dupont C, Faure C, Sermondade N, Boubaya M, Eustache F, Clément P, et al. Obesity leads to
higher risk of sperm DNA damage in infertile patients. Asian J Androl. 2013;15(5):622-5. doi:
10.1038/aja.2013.65 - DOI - PMC -. PMID 23792341.

[68] Raman JD, Nobert CF, Goldstein M. Increased incidence of testicular cancer in men presenting
with infertility and abnormal semen analysis. J Urol. 2005;174(5):1819-22; discussion 1822. doi:
10.1097/01.ju.0000177491.98461.aa - DOI -. PMID 16217294.

[69] Anderson RE, Hanson HA, Patel DP, Johnstone E, Aston KI, Carrell DT, et al. Cancer risk in first-
and second-degree relatives of men with poor semen quality. Fertil Steril. 2016;106(3):731-8. doi:
10.1016/j.fertnstert.2016.05.021 - DOI - PMC -. PMID 27336212.

[70] Hanson HA, Anderson RE, Aston KI, Carrell DT, Smith KR, Hotaling JM. Subfertility increases
risk of testicular cancer: evidence from population-based semen samples. Fertil Steril.
2016;105(2):322-8.e1-328. doi: 10.1016/j.fertnstert.2015.10.027 - DOI - PMC -. PMID 26604070.

[71] Walsh TJ. Male reproductive health and prostate cancer risk. Curr Opin Urol. 2011;21(6):506-13.
doi: 10.1097/MOU.0b013e32834bdf14 - DOI - PMC -. PMID 21941182.

[72] Eisenberg ML, Li S, Brooks JD, Cullen MR, Baker LC. Increased risk of cancer in infertile men:
analysis of U.S. claims data. J Urol. 2015;193(5):1596-601. doi: 10.1016/}.juro.2014.11.080
- DOI -. PMID 25463997.

[73] Eisenberg ML, Betts P, Herder D, Lamb DJ, Lipshultz LI. Increased risk of cancer among
azoospermic men. Fertil Steril. 2013;100(3):681-5. doi: 10.1016/|.fertnstert.2013.05.022
- DOI - PMC -. PMID 23790640.

[74] Eisenberg ML, Li S, Cullen MR, Baker LC. Increased risk of incident chronic medical conditions
in infertile men: analysis of United States claims data. Fertil Steril. 2016;105(3):629-36. doi:
10.1016/j.fertnstert.2015.11.011 - DOI -. PMID 26674559.

[75] Levine H, Jgrgensen N, Martino-Andrade A, Mendiola J, Weksler-Derri D, Mindlis I, et al.
Temporal trends in sperm count: a systematic review and meta-regression analysis. Hum Reprod
Update. 2017;23(6):646-59. doi: 10.1093/humupd/dmx022 - DOI - PMC -. PMID 28981654.

[76] Yu S, Rubin M, Geevarughese S, Pino JS, Rodriguez HF, Asghar W. Emerging technologies for
home-based semen analysis. Andrology. 2018;6(1):10-9. doi: 10.1111/andr.12441 - DOI - PMC -
. PMID 29194998.

[77] Mazur DJ, Lipshultz LI. Infertility in the aging male. Curr Urol Rep. 2018;19(7):54. doi:
10.1007/s11934-018-0802-3 - DOI -. PMID 29774447.

[78] Samplaski MK, Nangia AK. Adverse effects of common medications on male fertility. Nat Rev
Urol. 2015;12(7):401-13. doi: 10.1038/nrurol.2015.145 - DOI -. PMID 26101108.

[79] Fusco F, Franco M, Longo N, Palmieri A, Mirone V. The impact of non-urologic drugs on sexual
function in men. Arch Ital Urol Androl. 2014;86(1):50-5. doi: 10.4081/aiua.2014.1.50 - DOI -.
PMID 24704935.

[80] Clavijo RI, Carrasquillo R, Ramasamy R. Varicoceles: prevalence and pathogenesis in adult men.
Fertil Steril. 2017;108(3):364-9. doi: 10.1016/j.fertnstert.2017.06.036 - DOI -. PMID 28865534.

[81] Jensen CFS, @stergren P, Dupree JM, Ohl DA, Sgnksen J, Fode M. Varicocele and male
infertility. Nat Rev Urol. 2017;14(9):523-33. doi: 10.1038/nrurol.2017.98 - DOI -. PMID 28675168.

Cuest fisioter.2025.54(3):2249-2261 2259


https://doi.org/10.1111/j.1745-7262.2006.00123.x
http://www.ncbi.nlm.nih.gov/pubmed/16491265
https://doi.org/10.1016/j.fertnstert.2015.04.020
http://www.ncbi.nlm.nih.gov/pubmed/26006735
https://doi.org/10.1038/nrurol.2018.20
http://www.ncbi.nlm.nih.gov/pubmed/29532805
https://doi.org/10.1016/j.fertnstert.2016.06.041
http://www.ncbi.nlm.nih.gov/pubmed/27460460
https://doi.org/10.1016/j.rbmo.2015.07.012
http://www.ncbi.nlm.nih.gov/pubmed/26380863
https://doi.org/10.1016/j.fertnstert.2010.11.044
http://www.ncbi.nlm.nih.gov/pubmed/21145051
https://doi.org/10.1038/aja.2013.65
http://www.ncbi.nlm.nih.gov/pubmed/23792341
https://doi.org/10.1097/01.ju.0000177491.98461.aa
http://www.ncbi.nlm.nih.gov/pubmed/16217294
https://doi.org/10.1016/j.fertnstert.2016.05.021
http://www.ncbi.nlm.nih.gov/pubmed/27336212
https://doi.org/10.1016/j.fertnstert.2015.10.027
http://www.ncbi.nlm.nih.gov/pubmed/26604070
https://doi.org/10.1097/mou.0b013e32834bdf14
http://www.ncbi.nlm.nih.gov/pubmed/21941182
https://doi.org/10.1016/j.juro.2014.11.080
http://www.ncbi.nlm.nih.gov/pubmed/25463997
https://doi.org/10.1016/j.fertnstert.2013.05.022
http://www.ncbi.nlm.nih.gov/pubmed/23790640
https://doi.org/10.1016/j.fertnstert.2015.11.011
http://www.ncbi.nlm.nih.gov/pubmed/26674559
https://doi.org/10.1093/humupd/dmx022
http://www.ncbi.nlm.nih.gov/pubmed/28981654
https://doi.org/10.1111/andr.12441
http://www.ncbi.nlm.nih.gov/pubmed/29194998
https://doi.org/10.1007/s11934-018-0802-3
http://www.ncbi.nlm.nih.gov/pubmed/29774447
https://doi.org/10.1038/nrurol.2015.145
http://www.ncbi.nlm.nih.gov/pubmed/26101108
https://doi.org/10.4081/aiua.2014.1.50
http://www.ncbi.nlm.nih.gov/pubmed/24704935
https://doi.org/10.1016/j.fertnstert.2017.06.036
http://www.ncbi.nlm.nih.gov/pubmed/28865534
https://doi.org/10.1038/nrurol.2017.98
http://www.ncbi.nlm.nih.gov/pubmed/28675168

Ajay Singh

Understanding Male Infertility: A Comprehensive Review of b
Causes, Etiology, Epidemiology, and Risk Factors \'

[82] Cho CL, Esteves SC, Agarwal A. Novel insights into the pathophysiology of varicocele and its
association with reactive oxygen species and sperm DNA fragmentation. Asian J Androl.
2016;18(2):186-93. doi: 10.4103/1008-682X.170441 - DOI - PMC -. PMID 26732105.

[83] Baazeem A, Belzile E, Ciampi A, Dohle G, Jarvi K, Salonia A, et al. Varicocele and male factor
infertility treatment: a new meta-analysis and review of the role of varicocele repair. Eur Urol.
2011;60(4):796-808. doi: 10.1016/j.eururo.2011.06.018 - DOI -. PMID 21733620.

[84] Al Bakri A, Lo K, Grober E, Cassidy D, Cardoso JP, Jarvi K. Time for improvement in semen
parameters after varicocelectomy. J Urol. 2012;187(1):227-31. doi: 10.1016/].juro.2011.09.041
- DOI -. PMID 22100000.

[85] Kirby EW, Wiener LE, Rajanahally S, Crowell K, Coward RM. Undergoing varicocele repair before
assisted reproduction improves pregnancy rate and live birth rate in azoospermic and
oligospermic men with a varicocele: a systematic review and meta-analysis. Fertil Steril.
2016;106(6):1338-43. doi: 10.1016/j.fertnstert.2016.07.1093 - DOI -. PMID 27526630.

[86] SajadiH, Hosseini J, Farrahi F, Dadkhah F, Sepidarkish M, Sabbaghian M, et al. Varicocelectomy
may improve results for sperm retrieval and pregnancy rate in non-obstructive azoospermic men.
Int J Fertil Steril. 2019;12(4):303-5. doi: 10.22074/ijfs.2019.5344 - DOI - PMC -. PMID 30291690.

[87] Esteves SC, Miyaoka R, Roque M, Agarwal A. Outcome of varicocele repair in men with
nonobstructive azoospermia: systematic review and meta-analysis. Asian J Androl.
2016;18(2):246-53. doi: 10.4103/1008-682X.169562 - DOI - PMC -. PMID 26680033.

[88] Mansour Ghanaie M, Asgari SA, Dadrass N, Allahkhah A, Iran-Pour E, Safarinejad MR. Effects
of varicocele repair on spontaneous first trimester miscarriage: a randomized clinical trial. Urol J.
2012;9(2):505-13. PMID 22641495. PubMed. PMID 22641495.

[89] Esteves SC, Sanchez-Martin F, Sanchez-Martin P, Schneider DT, Gosalvez J. Comparison of
reproductive outcome in oligozoospermic men with high sperm DNA fragmentation undergoing
intracytoplasmic sperm injection with ejaculated and testicular sperm. Fertil Steril.
2015;104(6):1398-405. doi: 10.1016/j.fertnstert.2015.08.028 - DOI -. PMID 26428305.

[90] Cui X, Ding P, Gao G, Zhang Y. Comparison of the clinical outcomes of intracytoplasmic sperm
injection between spermatozoa retrieved from testicular biopsy and from ejaculate in
cryptozoospermia patients. Urology. 2017;102:106-10. doi: 10.1016/j.urology.2016.08.071
- DOI -. PMID 27894976.

[91] Abhyankar N, Kathrins M, Niederberger C. Use of testicular versus ejaculated sperm for
intracytoplasmic sperm injection among men with cryptozoospermia: a meta-analysis. Fertil
Steril. 2016;105(6):1469-1475.e1. doi: 10.1016/j.fertnstert.2016.02.013 - DOI -. PMID 26930617.

[92] Esteves SC, Roque M, Bradley CK, Garrido N. Reproductive outcomes of testicular versus
ejaculated sperm for intracytoplasmic sperm injection among men with high levels of DNA
fragmentation in semen: systematic review and meta-analysis. Fertil Steril. 2017;108(3):456-
467.el. doi: 10.1016/j.fertnstert.2017.06.018 - DOI -. PMID 28865546.

[93] Spand M, Bonde JP, Hjgllund HI, Kolstad HA, Cordelli E, Leter G. Sperm chromatin damage
impairs human fertility. The Danish First Pregnancy Planner Study Team. Fertil Steril.
2000;73(1):43-50. doi: 10.1016/S0015-0282(99)00462-8 - DOI -. PMID 10632410.

[94] Practice Committee of the American Society for Reproductive Medicine. The clinical utility of
sperm DNA integrity testing: a guideline. Fertil Steril. 2013;99(3):673-7. doi:
10.1016/j.fertnstert.2012.12.049 - DOI -. PMID 23391408.

[95] Simon L, Zini A, Dyachenko A, Ciampi A, Carrell DT. A systematic review and meta-analysis to
determine the effect of sperm DNA damage on in vitro fertilization and intracytoplasmic sperm
injection outcome. Asian J Androl. 2017;19(1):80-90. doi: 10.4103/1008-682X.182822
- DOI - PMC -. PMID 27345006.

[96] Agarwal A, Cho CL, Majzoub A, Esteves SC. The Society for Translational Medicine: clinical
practice guidelines for sperm DNA fragmentation testing in male infertility. Transl Androl Urol.
2017;6;Suppl 4:5720-33. doi: 10.21037/tau.2017.08.06 - DOI - PMC -. PMID 29082206.

[97] Quinn MM, Jalalian L, Ribeiro S, Ona K, Demirci U, Cedars Ml, et al. Microfluidic sorting selects
sperm for clinical use with reduced DNA damage compared to density gradient centrifugation with
swim-up in split semen samples. Hum Reprod. 2018;33(8):1388-93. doi: 10.1093/humrep/dey239
- DOI -. PMID 300073109.

[98] Ziarati N, Tavalaee M, Bahadorani M, Nasr Esfahani MH. Clinical outcomes of magnetic activated
sperm sorting in infertile men candidate for ICSI. Hum Fertil (Camb). 2019;22(2):118-25. doi:
10.1080/14647273.2018.1424354 - DOI -. PMID 29363381.

[99] Karabinus DS, Marazzo DP, Stern HJ, Potter DA, Opanga Cl, Cole ML, et al. The effectiveness
of flow cytometric sorting of human sperm (MicroSort®) for influencing a child’s sex. Reprod Biol
Endocrinol. 2014;12:106. doi: 10.1186/1477-7827-12-106 - DOI - PMC -. PMID 25420620.

Cuest fisioter.2025.54(3):2249-2261 2260


https://doi.org/10.4103/1008-682x.170441
http://www.ncbi.nlm.nih.gov/pubmed/26732105
https://doi.org/10.1016/j.eururo.2011.06.018
http://www.ncbi.nlm.nih.gov/pubmed/21733620
https://doi.org/10.1016/j.juro.2011.09.041
http://www.ncbi.nlm.nih.gov/pubmed/22100000
https://doi.org/10.1016/j.fertnstert.2016.07.1093
http://www.ncbi.nlm.nih.gov/pubmed/27526630
https://doi.org/10.22074/ijfs.2019.5344
http://www.ncbi.nlm.nih.gov/pubmed/30291690
https://doi.org/10.4103/1008-682x.169562
http://www.ncbi.nlm.nih.gov/pubmed/26680033
https://www.ncbi.nlm.nih.gov/pubmed/22641495
https://doi.org/10.1016/j.fertnstert.2015.08.028
http://www.ncbi.nlm.nih.gov/pubmed/26428305
https://doi.org/10.1016/j.urology.2016.08.071
http://www.ncbi.nlm.nih.gov/pubmed/27894976
https://doi.org/10.1016/j.fertnstert.2016.02.013
http://www.ncbi.nlm.nih.gov/pubmed/26930617
https://doi.org/10.1016/j.fertnstert.2017.06.018
http://www.ncbi.nlm.nih.gov/pubmed/28865546
https://doi.org/10.1016/s0015-0282(99)00462-8
https://www.ncbi.nlm.nih.gov/pubmed/10632410
https://doi.org/10.1016/j.fertnstert.2012.12.049
http://www.ncbi.nlm.nih.gov/pubmed/23391408
https://doi.org/10.4103/1008-682x.182822
http://www.ncbi.nlm.nih.gov/pubmed/27345006
https://doi.org/10.21037/tau.2017.08.06
http://www.ncbi.nlm.nih.gov/pubmed/29082206
https://doi.org/10.1093/humrep/dey239
http://www.ncbi.nlm.nih.gov/pubmed/30007319
https://doi.org/10.1080/14647273.2018.1424354
http://www.ncbi.nlm.nih.gov/pubmed/29363381
https://doi.org/10.1186/1477-7827-12-106
http://www.ncbi.nlm.nih.gov/pubmed/25420620

Ajay Singh

Understanding Male Infertility: A Comprehensive Review of b
Causes, Etiology, Epidemiology, and Risk Factors \'

[100] Ribeiro SC, Sartorius G, Pletscher F, de Geyter M, Zhang H, de Geyter C. Isolation of
spermatozoa with low levels of fragmented DNA with the use of flow cytometry and sorting. Fertil
Steril. 2013;100(3):686-94. doi: 10.1016/.fertnstert.2013.05.030 - DOI -. PMID 23809499.

[101] Feugang JM. Novel agents for sperm purification, sorting, and imaging. Mol Reprod Dev.
2017;84(9):832-41. doi: 10.1002/mrd.22831 - DOI -. PMID 28481043.

[102] Cardona C, Neri QV, Simpson AJ, Moody MA, Ostermeier GC, Seaman EK, et al. Localization
patterns of the ganglioside G M1 in human sperm are indicative of male fertility and independent
of traditional semen measures. Mol Reprod Dev. 2017;84(5):423-35. doi: 10.1002/mrd.22803
- DOI - PMC -. PMID 28418610.

[103] Schinfeld J, Sharara F, Morris R, Palermo GD, Rosenwaks Z, Seaman E, et al. Cap-Score™
prospectively predicts probability of pregnancy. Mol Reprod Dev. 2018;85(8-9):654-64. doi:
10.1002/mrd.23057 - DOI - PMC -. PMID 30187594.

[104] Agarwal A, Sharma R, Roychoudhury S, Du Plessis S, Sabanegh E. MiOXSYS: a novel method
of measuring oxidation reduction potential in semen and seminal plasma. Fertil Steril.
2016;106(3):566-573.e10. doi: 10.1016/j.fertnstert.2016.05.013, PMID 27260688.
DOI — PubMed. PMID 27260688.

Cuest fisioter.2025.54(3):2249-2261 2261


https://doi.org/10.1016/j.fertnstert.2013.05.030
http://www.ncbi.nlm.nih.gov/pubmed/23809499
https://doi.org/10.1002/mrd.22831
http://www.ncbi.nlm.nih.gov/pubmed/28481043
https://doi.org/10.1002/mrd.22803
http://www.ncbi.nlm.nih.gov/pubmed/28418610
https://doi.org/10.1002/mrd.23057
http://www.ncbi.nlm.nih.gov/pubmed/30187594
https://doi.org/10.1016/j.fertnstert.2016.05.013
https://www.ncbi.nlm.nih.gov/pubmed/27260688

