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INTRODUCTION

he patriarchal social system puts a heavy price

Infertility is on a rise, and so is the availability of assisted reproductive technique
(ART) centres. The sole aim of these centers is to help these unfortunate couples
achieve pregnancy. Hence, the concentration of the treatment is on the female
partner, while the male is relegated to just being a source for sperm. In the era of
intracytoplasmic sperm injection, when pregnancy is possible even with a single
mature sperm, evaluation and management of male factor infertility (MFI) is often
neglected. MFI and poor semen parameters are markers of male health. He could
be suffering from erectile or ejaculatory issues or with correctable obstructive
azoospermia. A simple timely varicocele correction may help resolve the issue.
It is important to understand that MFI is not a disease but may be a symptom
of major underlying clinical condition like testicular or brain tumors. Infertility
treatment could be the only occasion when a male seeks health-care evaluation.
India has a large pool of qualified urologists trained in andrological care. In
contrast, gynecologists may not be trained in the management of male patients,
hence there is an important place for andrological services to be an integral part
of ART centers. Andrologists would offer minimal andrological evaluation and
condition-specific treatment. This could avoid or reduce the need for invasive
and expensive ART. Andrologists could also choose the most appropriate mode of
sperm retrieval. Undoubtedly, availability of andrological services would improve
the overall quality of care, reduce the costs and complications, and would also be
medicolegally safe.
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by gynecologists, who may not have the necessary
clinical skills and training.*! With the advent of assisted

on fertility as the family needs an heir and the
man needs to prove his masculinity. Needless to
say, childless couples face rampant oppression and
humiliation."! Although male factor as a cause for
infertility is implicated in about one-third to one-half
of all infertile couples, male factor infertility (MFI) is
underrepresented as a disease. Often MFI is neglected
both by the literature and the media.’!. With scant
underutilized resources, male partner does not get the
same attention in infertility evaluation as the female
partner.’! Further, the MFI evaluation may be performed
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reproductive technique (ART) such as intrauterine
insemination (IUI), in vitro fertilization (IVF), and
intracytoplasmic sperm injection (ICSI), the management
of MFI is mainly performed by gynecologists. ICSI
is a powerful “dramatic” tool of ART.®) ICSI receives
a huge media attention because successful pregnancy
can be achieved in the most severe cases of MFI even
if a single motile sperm is present. It does away with
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the confrontation in fertilization by zona pellucida and
oolemma. The success of ICSI is determined by the
maternal age, oocyte quality, and number. It is indeed a
paradox that the outcomes of severe MFI are determined
by the egg and not the sperm!

Andrology is the branch of medicine that deals with
physiology and diseases of male reproductive system
including infertility, sexual dysfunction, cancers of the
reproductive tract, and male contraception.) With a
powerful tool like ART at our disposal, it is common to
find an infertile couple proceeding directly to ART without
formal male factor evaluation, hence even andrologists
are gradually losing interest in the management of
MFL" The surgical procedures performed for MFI have
also shown a steady decline.®® ART is an expensive
tool that needs to be used judiciously to save valuable
resources. This article is aimed at defining the role of an
andrologist in the management of MFI in ART setting.

MATERIALS AND METHODS

For this narrative review, a nonsystematic review
of the literature was performed. The search was
done on Medline, PubMed, Google Scholar, Scopus,
ScienceDirect, SpringerLink, and  DiscoverEd.
The keywords used were male infertility, urology,
azoospermia, andrology, andrologist, ART, IVF, ICSI,
and sperm retrieval. In addition, individual terms were
also searched. Abstracts in English were scanned, and
relevant full-text articles were retrieved and reviewed.
Various government, organization, and association
websites were searched for relevant details. Books
and monographs on the topic were referenced. In
addition, reference lists of relevant papers were also
searched for additional details. There were no specific
exclusion criteria. Editorials, reviews, opinions, debates,
letters to editors, and personal communications were
included [Figure 1]. No separate segregation of articles
from developing or developed countries was made.
However, more relevance was placed on studies and data
from India. There was no particular time frame applied
for the literature. Most of the literature was combined in
a simple narrative fashion.

WHAT 1S ANDROLOGY? WHO 1S ANDROLOGIST?
Do WE NEED TO ENGAGE THEM?

It is usually believed that the term andrology was first
used by a gynecologist, Dr. Harald Siebke in 1952,
although andrology as a specialty was recognized as early
as October 1891 in an editorial in JAMA. The editorial
paralleled andrology with gynecology and also raised
concerns about the neglect of male-specific diseases.”
While a common man is aware about gynecology, most

Literature search on Medline,
PubMed > 256 titles scanned >
abstracts read 86 > 30 Full text
articles selected

]

Reference lists of relevant papers,
Editorials, Reviews, Opinions,
Debates, Conference presentations,
Letters to editors and Personal
communications. (13)

No exclusions
No particulartime line

Literature combined
in a simple narrative
fashion.

Additional search on google scholar
(8), Scopus, ScienceDirect,
SpringerLink and DiscoverEd (8)

- e Relevanceplaced on
Various Government, organization, Indian studies
associations websites (8)

Figure 1: Flowchart for search strategy

are ignorant about andrology. Even today, andrology
as a separate specialty is unknown in most countries
except Germany, Italy, Poland, Egypt, and Indonesia.®)
Clinical andrology deals with examination, evaluation,
and management of MFI, and in some centers, the
andrologist is also called as reproductive urologist.

The Indian Council of Medical Research (ICMR) has
published the National Guidelines for ART Clinics
in India in 2005.' Proper functioning of an ART
clinic requires a teamwork between the gynecologist,
andrologist, clinical embryologist, counselor, and a
program coordinator. The guidelines do not necessitate
the involvement of an andrologist at the ART clinics,
rather it permits a confident and competent gynecologist
to manage such centers. Although the guidelines stress
that a qualified urologist must receive additional training
in andrology, most gynecologists, as is largely the case
with medical specialties, have very little training outside
their own branch and are not qualified or trained to
examine or treat MFLU! Tt cannot be overemphasized
that any person not trained in basic clinical skills of this
disorder should not treat it, hence a gynecologist must
acquire training in andrology to manage MFI. Sadly,
there are very limited opportunities for such training. On
the contrary, almost all the prescribed urology curricula
over the world (MCh Urology,"'! DNB Urology,!"!
Diplomate of American Board of Urology,!""! and FRCS
Urology!'*) have extensive andrology training.

An urologist is far better qualified than a gynecologist
to manage andrology cases. While there are andrology
fellowships in the US, any interested urologist can
practice andrology. Most academic centers would hire a
fellowship-trained andrologist, but there are no rules or
committees that control what an urologist can or cannot
do. Someone trained in urology in the US, even without
a fellowship, can do anything a fellowship-trained
urologist does.

There is a misbelief that andrologists are very few in
number. In 2010, Nangia ef al. reported that in the USA,
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many ART centers did not have andrology backup.
For a total of 390 ART centers, the authors identified
only 197 male infertility specialists.'’! In this study,
only American resident members of the Society for
the Study of Male Reproduction and the Society for
Male Reproduction and Urology were qualified as an
andrologist. The author in a personal communication
agreed that the denominator in this study is not
representative of the urology population in the USA as
all urologists in the USA have some andrology training.
The society membership directories may underestimate
the numbers as interest in a subspecialty does not require
fellowship.

Even in Indian context, there is no shortage of
andrologists for ART clinics. The January 2021 National
Registry of ART Clinics maintained by ICMR lists
542 ART clinics.['® Most of the cities having these
ART clinics have qualified urology services by the full
members (Indian citizen with postgraduate qualification
in urology) of the Urological Society of India (USI).l!'”)
As of March 2021, there are 2843 full members of the
USI, thus there are more than 5 qualified urologists per
ART center!

ARE MEN DENIED ANDROLOGY SERVICES?

Semen analysis is usually the only investigation
performed for evaluation of MFI. Even when indicated,
most men do not undergo any specific detailed evaluation
for infertility. Leung presented a cross-sectional study
of patient-directed websites of infertility centers in the
USA.I'® Only 78% of the websites acknowledged MFI.
Of these, 86% of the websites mentioned evaluation of
male partner and only 63% mentioned treatment options.
Only 23% of the websites discussed referral to an
urologist. It is discouraging to note that these websites
meant for the infertile couples denied them information
regarding importance of MFI. The neglect of MFI is
highlighted in a case report by Canale and Caietti!'”’
of failed testicular sperm aspiration (TESA) in a man
with severe oligospermia. While concentrating on sperm
retrieval, the important history of receiving testosterone
injections for poor sexual drive was missed. This case
may just be a tip of iceberg, as in this era of ICSI,
without proper history and evaluation, the only credit
the infertile male receives is in the number of sperms
retrieved.

There is a law in Italy recommending diagnosis and
treatment of MFI before offering ART to the couple.
ART is allowed only as a last resort when no other
therapeutic interventions are available. Duca et al.*”
in a multicenter cross-sectional survey evaluated young
Italian couples who were considered for ART. In the

320 couples studied, 75 (23%) men had untreated
oligoasthenoteratozoospermia. Forty-five (14%) men
had a clinically significant varicocele. Sixty-two (19%)
men had untreated leukocytospermia or urogenital
infections. Hence, more than half of these couples had
MFI which was potentially correctable. The authors
rightly recommend minimal andrological evaluation and
specific treatment rather than invasive and expensive
ART in these couples.

ROLE OF AN ANDROLOGIST IN ART

The success of management for MFI is difficult to
assess as the treatment is given to a male, but the
outcome or endpoint is assessed by pregnancy in
the female. To overcome this issue, many reports
have used improvement in semen parameter as the
surrogate outcome measure, knowing very well that
the semen parameters have no absolute correlation
with the pregnancy rate. There are literature reports
refuting any predictive value of routine examination
of the male partner.?"! Hargreave et al.** evaluated
various prognostic factors for male infertility. Although
the authors could identify major prognostic factors
impacting male infertility, attending the infertility clinic
had no impact on future fertility. Over three decades
since this honest article, there have been significant
inroads into the understanding of male infertility. With
improved understanding of the pathophysiology, the
andrologist has an important role in the management of
infertile couples.” Today, an andrologist plays many
significant roles in the management of MFI in an ART
clinic as below:

Evaluation of Male Partner

With the rapid advances in ART, evaluation of male
partner is limited to just a semen analysis. With a
perception that MFI is usually not treatable, referral
to an andrologist is rarely done. In men with semen
abnormalities, resorting to ART circumventing the
male problem is an easier way out. Male evaluation
is usually delayed till either ART is planned or has
failed. Honig et alPY performed a retrospective
analysis of 1236 new MFI patients with an intent to
devise a basic screening protocol to identify patients
with significant medical pathology. Thirteen patients
had major pathologies such as testicular tumors, brain
tumors (such as craniopharyngiomas, pituitary adenoma,
and prolactinoma), seminal vesicle cyst, Klinefelter’s
syndrome, ureterocele, and sacral ependymoma. Doing
only semen analysis without formal evaluation by an
urologist would have missed these life-threatening
conditions. Although serious condition was detected
in just 1.1% of this study population, infertility in
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these patients was just one symptom that led to proper
diagnosis. A delay in evaluation of these men may
have had an adverse effect on their prognosis, as both
testicular tumor and pituitary tumor are fast growing but
potentially curable.?Y Similarly, Kolettis and Sabanegh
found significant medical pathologies in 6% of the
patients including cystic fibrosis mutations, karyotypic
abnormalities, testis cancer, prostate cancer, diabetes
mellitus, and hypothyroidism. These pathologies
do threaten the health of male partner and potential
offspring.[!

Life-threatening conditions can also be found during
secondary infertility evaluation. Simon ef al. published
a case report of two patients with seminoma that
presented with oligospermia and oligoasthenospermia.2®!
Bieniek et al. prospectively evaluated 4088 infertile men
by scrotal ultrasound and incidentally detected small
testicular masses <1 c¢cm in 120 (2.9%) of them. Among
them, 18 needed extirpative surgery (six for malignancy)
while the rest 102 were under surveillance. Although
most of these small testicular masses could be safely
observed, it is important to diagnose them.”

It is interesting to note that many recent reports suggest
semen quality to be a surrogate marker of overall male
health. In a cohort study of 11,935 men evaluated for
infertility, Eisenberg et al*® found that men with
impaired semen parameters had higher mortality rates.
The same group in a cross-sectional study of 9387
infertile men found that 44% of them had additional
one or more medical diagnosis unrelated to infertility
like higher Charlson Comorbidity Index with endocrine,
circulatory, cerebrovascular, genitourinary, and skin
diseases.”! Infertility has also been linked to increased
risk of high-grade prostate cancer®® and testicular
cancer.B"]

For some men, infertility evaluation may be the only
instance of evaluation by a health-care professional,
hence evaluation of the male partner is of utmost
importance not only for the diagnosis of infertility
but for the general health of the man. This should be
done irrespective of semen analysis parameters by an
andrologist as infertility may be a harbinger of some
serious medical conditions.

Prognostication and Counseling

Infertility is a stressful situation for the couple, and from
the man’s point of view, his fertility is a sign of his
virility. Often during ART, men are treated as observers
and women as the participants.’? They may not be
referred by their name and be called as husband of
someone and may feel diminished to mere donor of the
sperms for the ART cycle. There is a higher incidence of

sexual problems in infertile men which gets compounded
by the need for “timed intercourse” and “sex by the
clock.” Unsuccessful testicular sperm extraction (TESE)
also aggravates erectile dysfunction (ED).”¥ Religious
belief may make masturbation difficult for some of
them.P¥ As andrologists understand the pathology, they
are in better position to understand the anguish of these
men and improve their involvement in decision-making.

Glover et all® analyzed the effect of medical
consultation on anxiety and depression in men with MFI.
Utilizing standardized scales, they found a decrease
in the anxiety levels after consultation. Even the men
with poor fertility prognosis were more optimistic after
the consultation.® Surely, there is an urgent need of
psychological support for these infertile men either in
the andrology or infertility clinics.[®!

Role in Specific Conditions

Measures to improve spermatogenesis before ART
Patients with nonobstructive azoospermia (NOA)
have a guarded prognosis for sperm yield during
surgical sperm retrieval (SSR). As most of these
men already have elevated gonadotrophins, hormone
therapy seems paradoxical. Some authors have tried
superstimulating these testes to function. Hussein has
reported the usefulness of clomiphene citrate in men
with NOA before SSR and found that two-thirds of
the azoospermic patients produced sperms in ejaculate
too!B7 They further suggested a protocol of clomiphene
citrate, human chorionic gonadotropin (hCG), and
human menopausal gonadotropin in the treatment
of non-NOA.P¥ Patients responding with increased
levels of follicle-stimulating hormone (FSH) and total
testosterone had an increased rate of sperm in ejaculation
and a better yield with microdissection testicular sperm
extraction (mTESE).’® Shiraishi et al. demonstrated
that the administration of high-dose gonadotropins in
patients with failed mTESE could yield sperms in 20%
of the patients with repeat mTESE.! The evidence
supporting such superstimulating therapy is, however,
limited. However, Reifsnyder et al. in a retrospective
study of 1054 men did not find much benefit of
this therapy.*” These are difficult cases to manage.
Clinicians try too many modalities to help these patients,
sometimes without much benefit. Hormonal treatment
is usually considered appropriate in men with low
testosterone when gonadotropins are not too elevated.
In a patient with serum testosterone >400 ng/dL and
gonadotropins >1.5 times the upper limit, hormonal
treatment is usually not warranted.*!! Hypogonadotropic
hypogonadism is an uncommon but potentially treatable
cause of MFI. Various treatments used in this condition
are  gonadotropin-releasing hormone, hCG, and
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recombinant FSH. A few of these patients need only
short-term treatment.

Of men presenting for infertility evaluation, 35%—40%
would have a clinical varicocele. Meticulous palpation
by an experienced andrologist is important as only
the wvaricoceles diagnosed on clinical examination
are associated with infertility. Surgery for subclinical
varicoceles picked up on scrotal Doppler ultrasound has
no beneficial effect on fertility.*] In selected patients,
varicocele repair (VR) is a potentially cuarative and
cost-effective treatment for MFI. VR leads to improved
semen parameters, pregnancy rates, and live birth
rates.! VR has potential of either eliminating the need
or downgrading the ART intervention*! and may be a
permanent solution for MFI unlike ART. VR may be
considered in some azoospermic and cryptozoospermic
men even if there are clear-cut female factor indications
for IVE* Spontaneous pregnancy is also possible in
some men with NOA. In NOA, men with late maturation
arrest and hypospermatogenesis have a higher likelihood
of success with VR.[*!

Obstructive Azoospermia

Obstructive azoospermia (OA) because of obstruction
in epididymis, vas (vasectomy), and ejaculatory duct
obstruction (EDO) is amenable to surgical therapy and is
potentially curable. While the results of vasoepididymal
anastomosis are perceived to be poor, some centers
have reported success rates ranging between 40%
and 80% in different subpopulations.*! Interestingly
Shah®” reported a series of ten azoospermic men with
genital tuberculosis (GTB) treated with anti-Koch’s
treatment (AKT). Six men had reappearance of sperms
after AKT. There is potential of cure in some patients
with GTB.!"

Microsurgical ~vasovasostomy is a reliable and
cost-effective modality in most of the men with vasal
obstruction.®® Similarly, in EDO with dilated seminal
vesicles and midline prostatic cyst, transurethral resection
of ejaculatory duct is the procedure of choice.*? Of
course, the surgical procedure for OA is worthwhile if
the female partner has good ovarian reserve and intact
genital tract. The main advantage is that the couple can
plan multiple pregnancies.

Male Sexual Dysfunction

The anxiety of producing semen sample on demand may
lead some men to situational ED or anejaculation. They
can be offered phosphodiesterase inhibitors, vibrator,
electroejaculation, or SSR through TESA/TESE.B"
Percutaneous epididymal sperm aspiration (PESA) should
not be offered to these men because of the fear of
causing epididymal obstruction.”” PESA in this situation

is unindicated, and a well-informed andrologist is
unlikely to commit such a mistake.

Male sexual dysfunction (MSD) contributes to around
a quarter of cases of unconsummated marriage. Home
intravaginal insemination (IVI) is a simple and effective
method of managing infertility in these patients.’! In
infertility due to MSD, IVI should be utilized before
resorting to ART.P? Men with spinal cord injury
have infertility due to ED, anejaculation, and semen
abnormalities. These men should be offered vibrator
stimulation or electroejaculation.’) However, these
methods are not utilized because of lack of equipment
or training.®™ In India, electroejaculation is not easily
available, and most of the urologists are not trained at
using electroejaculation device. When these two modes
are either not available or have failed, TESA can be
performed.!

Surgical Sperm Retrieval

SSR is routinely performed at IVF clinics. There are
a variety of techniques for this, and it is important to
choose the most appropriate technique for specific
situations. In OA when operative correction is not
contemplated, the sperm retrieval can be performed by
PESA or microsurgical epididymal sperm aspiration. If
operating microscope is not available, open fine-needle
aspiration or single open testicular biopsy would
suffice.’ SSR in NOA is more challenging as there are
no reliable predictors for sperm retrieval. It is possible
to get sperms from a small testis with high FSH and
low testosterone, while we may fail in another with
normal-sized testis and normal FSH.

TESA or testicular FNA, although widely practiced by
gynecologists, is not recommended for NOA patients. !
PESA has no role in NOA. Needle aspiration biopsy or
needle TESE gives a better sperm retrieval rate. Single
seminiferous tubule (SST) mapping would give a better
SSR in a normal-sized testis, with much less trauma to
the testis as compared to TESE or mTESE. However,
SST mapping is not satisfactory in small fibrotic
or atrophic testis and also in cases with very focal
spermatogenesis as it samples only the surface of the
testis.*' mTESE is the most efficient but most traumatic
method of SSR in NOA. The first attempt at sperm
retrieval usually is the best attempt in NOA. In most
centers, SSR in the cases of NOA is scheduled on the
same day of egg pickup. This exposes both the partners
to a surgical procedure on the same day."® Availability
of an andrologist for integrated single-session staged
sperm retrieval is crucial in this scenario. The role of
an andrologist is far more than being a sperm retrieval
technician looking at the complexity of SSR in NOA.F!
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Identifying Patients who Would Need Nothing but
ART

There are some conditions wherein no medical or
surgical treatment would work. An andrologist has to
identify these patients to avoid wastage of time and
money on ineffective treatments.”

Globozoospermia

This is a rare type of teratozoospermia (0.1% of
andrological patients) wherein the acrosome of
spermatozoa is absent, hence they appear round headed.
It is classified as total or partial based on how many
spermatozoa are round headed. There are no identifying
phenotypic characteristics. There have been few reports
of paternity in globozoospermia, but they were not
confirmed by a paternity test. For globozoospermia,
ICST is the treatment of choice.®

Female Aging

With increasing age, especially after the age of 30 years,
fertility of a woman decreases. This decline is slow and
steady between 30 and 35 years of age and accelerates
after 35. There is no treatment strategy to make up for
this age-related decline.’”7 Anti-Mullerian hormone
is a reliable predictor of ovarian reserve and is also a
predictor of live birth after ART.I® If the female’s age is
more than 40 years or if the antral follicle count (AFC)
is low, any treatment for male infertility would be
ineffective.F”]

Yq Microdeletions

The determinants of spermatogenesis are mapped on
the long arm of Y chromosome (Yq) collectively called
azoospermia factors (AZF). Genetic domains are referred
to as AZFa, AZFb, and AZFc. The Yq microdeletions are
not found in normospermia but are frequently associated
with azoospermia and oligospermia. SSR should not be
attempted in complete deletions of AZFa and AZFb.
Conversely, men with AZFc deletion will have sperms
in either semen or testes.[!

Congenital Bilateral Absence of the Vas Deferens

Congenital bilateral absence of the vas deferens (CBAVD)
is found in 2%—6% of infertile men and 25% of cases
with OA.®” An andrologist can clinically diagnose
this condition. CBAVD is usually associated with
mutations in cystic fibrosis transmembrane conductance
regulator (CFTR) gene and congenital renal anomalies.
It is generally believed that men with CBAVD and renal
anomalies rarely have CFTR abnormalities.[*] However,
Gajbhiye et al.? reported a series of five Indian men
with CFTR mutations with CBAVD and unilateral renal
agenesis. Hence, a change in policy of not offering
CFTR assay in men with CBAVD and renal anomaly
may be prudent looking at this report. CFTR assay is

sometimes omitted because of cost constraints. If there
are financial constraints, CFTR assay may be offered to
the wife if husband has CBAVD without renal anomaly.
Most of the CBAVD men would be subjected to PESA
or TESE for SSR. Andrologists have a significant role in
selecting appropriate patients for ART as CBAVD with
CFTR gene mutations is transmitted as an autosomal
recessive trait.

Is There a Role for Andrologists in Future?
Current infertility practices put a lot of burden on
women. Comparatively, the male evaluation is simple,
less elaborate, and less invasive. It is possible that
MFI evaluation and treatment may downgrade the
ART procedure from ICSI to IUI or may completely
eliminate it."**! An issue of concern is the poorer ovarian
reserve in Indian women.®™ AFC of Indian women
is comparable to AFC of a 6.3-year-older Spanish
woman.[®! This suggests premature ovarian aging in
Indian women. Another concern is the declining sperm
counts. A meta-analysis®’ has reported a 50% decline
in sperm counts between 1973 and 2011. Coupled with
the fact many women are delaying childbearing because
of social, economic, and cultural reasons, we are likely
to see many women needing ART at an earlier age.
Evaluation and treatment of MFI by andrologists will
reduce some burden of these women on ART clinics.

Medicolegal Aspects

It is imperative that the ART center should have
andrologists as a panel member, especially when ART
is performed for MFI. Resorting to expensive therapies
such as ICSI and IVF without proper diagnosis of MFI
may have medicolegal implications. Ahypogonadal male
is likely to respond to gonadotrophin therapy obviating
the need of IVF. Undescended testes may present as
severe oligospermia and azoospermia. These have risk
of malignant transformation. Andrological evaluation
can uncover the underlying problem. Utilizing ART in
these couples without proper male evaluation may invite
trouble for treating gynecologists.”? PESA in ejaculatory
failure should be avoided for the possibility of causing
epididymal obstruction.

CONCLUSIONS

It is not the purpose of this review to underplay the
role of ART in MFI, rather the authors wish to propose
the role of an andrologist in this setup. Andrological
evaluation of male partner in all couples presenting
with infertility is necessary for proper evaluation of the
couple. An andrologist can uncover associated potentially
curable but life-threatening condition in some patients.
The role of an andrologist goes far beyond performing
SSR. They are better qualified to select the males who
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are best candidates for SSR and also determine the most
effective SSR modality. Andrological evaluation and
intervention before ART may eliminate the need for or
downgrade the ART needed. Andrological interventions
aid in optimizing ART outcome. The presence of
andrologists in ART team adds an infinite value.
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