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ABSTRACT

Worldwide male factor Infertility contributes to 20-70% of couples
attempting to conceive. Some male Pediatric generational disorders
inclusive of Cryptorchidism, hypospadias, testicular besides other
acquired cancers of childhood, infections, torsions, Spina Bifida along with
Pediatric varicocoele have correlated with future infertility. Early timely
fertility preservation, in particular in those waiting for chemotherapy or
in cases of genetic disorders like Klinefelters syndrome (KS), Congenital
Adrenal Hyperplasia need to be taken into account robustly in patients
anticipated to generate testicular depletion. Despite no clarification
regarding ideal timing in view of absence of long term prospective studies,
early diagnosis as well as targeting treatment might cause maximization
of fertility potential in adult hood. Here we conducted a systematic review
utilizing search engine PubMed, Google Scholar; Web of Science; Embase;
Cochrane review library utilizing the MeSH terms like Cryptorchidism;
hypospadias, testicular cancers; torsion; other cancers of childhood;
infections; Spina Bifida; paediatric varicocoele; Klinefelters syndrome
(KS); Congenital Adrenal Hyperplasia from 1980’s till date in 2022. We
found a total of 300 articles out of which we selected 97 articles for this
review. No meta-analysis was done. Thus here we summarize how these

disorders need to be tackled for optimizing long-term fertility potential.

Keywords: Male factor Infertility; Pediatric cancers; Fertility preservation

Cryptorchidism; Klinefelters syndrome
INTRODUCTION

Infertility might take place in 15% of the couples trying to conceive
with male factor Infertility contribution escalating regarded as a
global problem. In the United States (US) men alone aid in 20-30% of
Infertility couples being implicated in about 50% of cases. Whereas, in
the remaining world 2.5-12% of men carry a label of Infertility which

is responsible for 20-30% of Infertility in couples with maximum rates
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in Africa, and Europe [1]. In fact, male factor Infertility has
been attributed to be the commonest etiological factor
regarding those attending assisted reproductive technology
(ART) clinics in Australia, and the United Kingdom [2]. ART
as Intrauterine insemination (IUI), in-vitro fertilization
(IVF) as well as Intracytoplasmic sperm injection (ICSI) has
aided numerous couples in attaining pregnancy in men with
male factor Infertility. However, these approaches cause
important financial taxation for couples in particular in the
US where thereisno provision of insurance regarding fertility
expenses coverage [3]. Despite no existing factors that can be
delineated in maximum men with a presentation of reduction
of sperm generation. A subset of them might possess a
disorder that might be recognizable in the childhood perse
which required treatment or certain modifications which
might impact future fertility. Recognition besides timely
initiation of therapy for these childhood disorders might
influence fertility with a probability of reduction of infertility

prevalence.

Despite numerous congenital abnormalities being implicated
along with acquired diseases of childhood believed to be
responsible for male Infertility, the acquisition of insight
regarding the probability of impact of these situations poses
restrictions secondary to postponed diagnosis. treatment

besides reproductive age.

It is without any argument that any disorder impacting
testicular function or resulting in testicular depletion at
the time of childhood would impact fertility. Testicular
impairment at the time of fetal generation might associate
infertility with usual generational along with acquired
situations, like testicular maldescent, torsion, cancer, besides
hypospadias that is projected in the testicular dysgenesis
syndrome posit [4]. Testicular impairment or depletion might
be acquired from other cancers as well as their treatment,
infections along with formation of a varicocoele. Spina bifida
is a frequent kind of congenital spinal impairment, which
further might impact fertility besides sexual functions in
patients afflicted with this. Additionally, numerous boys
are born with genetic conditions that are associated with
syndromes that can be recognized. Earlier we have already
focused on rare conditions of idiopathic Hypogonadotropic
Hypogonadism like Kallmann syndrome (KS), along with
other rare syndromes inclusive of kisspeptin deficiency
correlated KS, paediatric varicocoele, how to tackle fertility
issues in paediatric cancer survival [5-13]. Thus we reviewed
the different paediatric conditions that In later life might aid

in the generation of male infertility besides early diagnosis

along with treatment for avoidance of male infertility later.
METHODS

Herewe conducted asystematicreview utilizingsearch engine
PubMed, Google Scholar; Web of Science; Embase; Cochrane
review library utilizing the MeSH terms like Cryptorchidism;
hypospadias, Testicular cancers; torsion; other cancers of
childhood; infections; Spina Bifida; paediatric varicocoele;
Klinefelters syndrome (KS); Congenital Adrenal Hyperplasia
from 1980’s till date in 2022.

RESULTS

We found a total of 300 articles out of which we selected 100

articles for this review. No meta-analysis was done.
Cryptorchidism

Cryptorchidism alias undescended testis (UDT) represents
the absence of testis descending into the scrotum which is
the commonest abnormality of the male sexual generation. It
is common knowledge regarding the association of UDT with
testicular torsion, cancer, as well as inguinal hernia, besides
impacting fertility as well [14]. Cryptorchidism is inclusive
of a broad type of manifestations that might possess variable
influences on testicular generation along with function.
Boys that are afflicted might have unilateral or bilateral
UDT, with existence of testis that might be variable based
on the path of the normal generational descent varying
from intra-abdominal to just in area above the scrotum [15].
Cryptorchidism (aliasUDT), might be congenital, ascending/
acquired, or retractile based on testicular localization at
birth. While ascending cryptorchidism is when an earlier
intrascrotal testis assumes an extra scrotal location mostly
at the time of linear growth. Lastly, a retractile testis
is intrascrotal, however, moves with ease out from the
scrotum in view of intense cremasteric reflex. It needs to be
taken into account regarding with gentle manual pressure
easy manipulation of the testis into scrotum is feasible
[16]. Despite, congenital UDT might descend towards the
appropriate scrotal location by 6mth with a gestation age that
is appropriate, no clarification exists regarding the natural
history of acquired UDT [17]. In view of the heterogeneity
of this disease, acquisition of insight regarding the proper
epidemiology, and influence on testicular function, besides
the ideal time of repair as orchidopexy has continued to
be ill-understood. At present both the American as well as
European Society of Urology Associations advocate repair at
the age of around 18 months since reduction of germ cells is
seen with malpositioning of testis for longer duration [15,
17,18].
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The diagnosis of cryptorchidism is a clinical one with
estimation of true prevalence being tough in view of the
subjective nature of examination. A recent systematic review
determined UDT to be existent in 1-4% of full term along
with 45% of premature newborn boys [19]. Unilateral UDT
contributes to 60-70% of nonsyndromic cryptorchidism
of which 70% take place on right side [20]. A familial
association is present in 4.3% of half-brothers,7.5% of full
brothers along with16.7% of monozygotic twins dizygotic
as well as 26.7% of monozygotic twins [21]. Apart from
hereditary factors, perinatal milieu exposure might escalate
the risk of cryptorchidism. Maternal factors like alcohol
intake, smoking besides continued analgesic utilization have
demonstrated escalated cryptorchidism incidence while
occupation, weight, along with estrogen exposure have not
shown any such relation [22]. Despite, hereditary along with
maternal risk factors identification full insight regarding
normal descent in addition to abnormal descent continues

to elude us.

Testicular descent is a complicated event where testicular
hormone signaling probably has a critical part. Briefly
around 12 weeks gestation age (GA), the mullerian ducts

ingyinal ring
/

Superficial K j

along with mesonephros get disrupted while the testis
growth starts along with swelling of the gubernaculums. The
swelling of the gubernaculum is a significant process that
is persistent till week 14-20, resulting in broadening of the
inguinal canal, generation of the cremasteric muscle’s along
with migration of processes vaginalis [23]. At this time peak
amounts of follicle-stimulating hormone (FSH). Luteinizing
hormone (LH) testosterone (T) along with insulin like
peptide 3(INSL3) besides its receptor (RXFP2) are seen, in
addition to in non-human animal model have illustrated a
direct influence of testicular hormones on gubernaculum
generation [24, 25] (See Figure 1 & 2). Although such models
show a correlation amongst INSL3/ RXFP2 mutations
along with cryptorchidism there is inconsistency regarding
penetrance in human studies [26]. Subsequent to this the
testes travels via the inguinal canal, at weeks 20-28 along
with caudal motion of testis into the scrotum persists till birth
[23]. The part of testicular hormones pointed that testicular
function along with generation might be dysfunctional in
cryptorchidism prior to only. besides not due to extrascrotal

location at birth.
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Figure 1. Courtesy [24] The path of testicular descent and classification of testicular position
according to the John Radcliffe Hospital Cryptorchidism Study.
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Figure 2. Courtesy [24] Minipuberty of infancy. Schematic presentation of the changes in reproductive

hormone levels during the first year of life in healthy boys. The peak hormone levels are observed between

1-3 months of age. LH and testosterone levels decrease by 6 months of age, but FSH and inhibin B levels

remain elevated longer. AMH levels increase from birth to 3 months of age, then slightly decrease but

remain higher than in adults until puberty. Penile length and testicular volume increase and testicular

descent continue during minipuberty.

With the scrotal location of testis provision of ideal
temperature regarding spermatogenesis to take place;
nevertheless, the influence of extrascrotal milieu regarding
the generating prepubertal testis is not Clarified. It can be
corroborated that type A dark spermatogonia generate
immediately subsequent to birth at 3-6 months. A state of
“minipuberty” surge of Gonadotropins, T, Inhibin B, AMH at
this time are comparable to histological studies illustrating
reduction in gonocytes amounts (alias the male germ cells,
along with escalated amounts of spermatogonia [27]. This
event might be ameliorated regarding cryptorchid testes
since numerous studies have illustrated the existence of
reduction of germ cells/seminiferous tubules cross section
ratio (G/T) on biopsying cryptorchid testes contrasted
to control samples [28-30]. Reduction in G/T has been
observed to be associated with reduction in Inhibin B
along with enhanced FSH, whose utilization is commonly
done regarding anticipation of fertility potential [28-30].
Furthermore, Huff et al. [31], illustrated reduction of G/T
in the opposite testis of unilateral cryptorchidism that
pointed to an escalated surrounding temperature might
not give reasoning completely regarding the reduction
of germ cells or that signaling from the cryptorchid testes
possesses harmful actions on the opposite testis [31]. Zhao
et al. [32], in 2021 revealed that subsequent to conducting
ambulatory orchidopexy, in a 8 years retrospective
study of 4972 cases, this correctly timed repair rate
escalated from 25.7% to 37%(P<0.001) along with the

proportion of patients, undergoing surgery prior to the
age of 1 year enhanced statistically significant rates from
3.5t08.6%(P<0.001). The percentage of correctly timed
repair in patients with ambulatory medical paraphernalia
availability was significantly greater contrasted to patients
without ambulatory medical paraphernalia(15.6 vs 58.2%
P<0.001). Significant alterations in the surgical rates prior to
lyr were further seen among the 2 groups (2.4% vs 14.8%
P<0.001) [32]. Utilization of G/T for testicular size at the
time of orchidopexy has been done in prospective studies in
the form of anticipation of further fertility. Reduction in G/T
is existent in 25% of cryptorchid boys, with greater rates
of reduced ratios for the ones with postponement of repair
following 1-3 years [28-31]. The actions of postponed repair
were akin for testicular growth in case unilateral cryptorchid
infants were randomized for repair at 9 months vs 3 years.
In the group with early surgical management the testicular
growth was sustained whereas not in postponed group [33].
To our misfortune, no clarity exists regarding the association
of surrogate markers with future sperm generation/
paternity rates.

Utilization of paternity besides ART rates has been carried
out in Retrospective studies in cryptorchid boys for fertility
assessment. Paternity rates were determined at 50-65% for
bilateral along with 81-90% for unilateral cryptorchidism
[34]. Significant reduction of paternity was existent in
bilateral UDT, while that of unilateral UDT was akin to

controls [35]. In a large population dependent cohort study
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from Western Australia, Schneuer et al. [14], documented
on paternity rates in these boys. The paternity rates for the
full cohort was 31.2%along with earlier cryptorchid men
just 26.9% with lesser paternity for bilateral contrasted
to unilateral UDT.1% reduction in paternity with each 6
months age escalation along with twice the chances for need
for ART utilization contrasted to non-influenced boys, with
a reduction to1.3 times in case orchidopexy had been done
prior to age 18 months.On contrasting semen evaluation(SE)
in the couple’s infertility clinic amongst men with a history
of UDT along with, without bilateral UDT was correlated with
lesser testicular volumes besides just 12% of men possessed
the chances for normal sperm amounts (=15million/ml).
Finally, azoospermia was estimated in 28% along with 40%
men with unilateral along with bilateral UDT respectively
[36].

Cryptorchidism represents a heterogenous disease that
might result in inimical actions on male reproduction.
Despite, the ideal time of orchidopexy has not been worked
out. A robust proof regarding early repair is of benefit
for maximization of fertility probability. Although the
histological outcomes of early infancy reveal reduction
of germ cells amounts by the age of 3-6 months, clinical
results pointed to an advantageous fertility probability once
the orchidopexy has been conducted by 18 months of age.
For reduction of the gap along with achieving even greater
fertility maximization certain investigators are attempting
use of LHRH for reverting the germ cells reduction besides
decline in amounts of type A spermatogonia. Despite
occasional patients with bilateral UDT got success in this
study greater intense trials are warranted for assessment, of
effectiveness along with safety of gonadotropins delivery to
children [37].

Hypospadias

Hypospadias is further correlated with future fertility,
represents a frequent penile generational conditions. Where
opening of the urethra is proximal contrast to normal
glandular localization on the ventral side of the penis [14].
This meatal localization might vary from the distal towards
the coronal to the proximal part of perineum. With further
upstream localizations that pointed to greater complicated
disease needing complex repair. Based on the robustness of
Hypospadias it might further be correlated with a ventral
bending, scrotum that is bifid or penoscrotal translocation.
Despite, the existence of a functional erectile tissue, sexual
impairment might be existent with greater frequency in

disease which is proximal even though repair for correction

attempted [38]. Hypospadias generation might take place
in view of underlying testicular impairment in utero which
might reason out the association amongst Hypospadias

along with infertility.

Hypospadias takes place in 0.3-0.8% of live births with
an escalating trend might be present [39]. Clarification
regarding the underlying genetic factors are not there.
However, the population cohort studies illustrated a
robust hereditary recurrence risks amongst identical twins
along with first, second besides third degree relatives
irrespective of maternal or paternal hereditary. Additionally,
despite, certain syndromic correlation with hypospadias, it

commonly is a lone occurrence in >90% of patients [40].

The Embryological formation of hypospadias is ill-
understood. There is partial dependence of generation of
male external genitalia on dihydrotestosterone (DHT) that
gets catalyzed via 5a reductase (5AR) from T [41]. Upto7
weeks there is existence of common external genitalia
that is made up of a genital tubercle along with uro genital
membrane that in males are the future glans along with
urethra respectively [42]. Based on the impact of the
sex-determining area of the Y chromosomes. Leydig cell
differentiation, as well as generation of T get initiated in
9-10 week. Subsequently DHT results in growth of prostate
in addition to elongation of the genital tubercle besides
phallus [43]. Once there is elongation of the genital tubercle
for the generation of the pedunculous urethra along with
glans, canalization of the urethral plate takes place from the
proximal urethra towards the distal urethra, with fusion of
urethral folds, finishing the formation of the penile urethra.
Whereas, hypospadias is thought to be secondary to halt of
this event. The glandular urethra generates at this time by
invagination from the genital tubercle shifting proximally,
hence a purely proximal urethra does not exist as per
Embryology [42]. Reduction in androgens might possess
variable actions on the formation of male external genitalia.
In case of genetic males possessing 5AR deficiency. Hence no
generation of DHT, generate female external genitalia, while
rats in utero exposed to 5 AR hampering agents has resulted
in the generation of hypospadias [43]. This might point to
the requirement of comparatively little quantities of DHT for
the masculinization of indifferent genitalia, however, greater
quantities are needed regarding normal penile generation.
Multiple other genes are responsible for hypospadias
generation whose invention was initially made via variable
syndromes. noticeably the WT1-correlated syndromes. Since

hypospadias is generally observed in. WAGR (Wilms tumor-
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aniridia-genitourinary aberrations. mental retardation),

Denys-Drash along with Fraser’s syndromes.

Population dependent studies have illustrated thata 13-21%
decrease in the chances of acquisition of fatherhood. With
greater robust hypospadias was correlated with reducing
paternity rates [14,44]. Cryptorchidism, exists in up till 18%
of patients might further complicate these observations as
once the diagnosis of male infertility is apparently correlated
with greater proximal hypospadias, however on elimination
of cryptorchid men from evaluation, no significance was
associated with this action [45]. Akin to that men with
hypospadias along with associated simultaneously existent
genital aberrations or greater proximal hypospadias
possessed greater incidence of subfertility contrasted to
isolated hypospadias. Intriguingly all hypospadias inclusive
ofisolated hypospadias possessed greater average quantities
of FSH, LH along with lesser T that pointed to a subtle
testicular impairment irrespective of semen results [46].
Furthermore, reduction in paternity rates might be reasoned
by sexual impairment which might present in adults despite
childhood repair. Generally, men documented sustenance
of erectile function. Sexual desire along with sensation,
however, might have dyspareunia secondary to the left
curvature/ejaculatory impairment [36,47]. Dyspareunia
might present in 8.5% of patients, while uptill 34% might
reveal an ejaculation or minimum spraying ejaculate [36].
Trying assessment of a hypospadias patient presenting with
infertility, besides assessing the associated congenital genital
abnormalities, semen, along with hormones is needed.
Obtaining exhaustive sexual history that target any type of
sexual impairment that might get corrected is significant.
Furthermore, the group of Nordenvall et al. [47], for the
first time described the association of neurodevelopmental
disorders with hypospadias which has been corroborated by
Jinetal. [ 48].

Testicular Cancer
Reviewed in detail by us in references [11,13].
Torsion in Paediatric Patients

Testicular torsion presents in the form of an emergency
Urologic situation that takes place in around 5 in 100,000
men with variation from ages of 1 to 25 year/s [49]. Maximum
of these Paediatric events occur in perinatal or pubertal
time duration which along with a RAF1gene mutation might
escalate the chances of neonatal torsion situation [50]. The
mode of damage in torsion is the testis torsion following

solitary testis torsion which might result in depletion of

function in case there is absence of recapitulation of blood
flow at the time of the insult [51]. Classification of torsion
in the form of i) intravaginal (alias rotation of the spermatic
cord within the tunica vaginalis) [52]. ii) Testicular torsion
that gets diagnosed at the perinatal time duration are
extravaginal, which even following surgical treatment,
results in depletion of tissue viability [53]. Clarification
regarding the risk of infertility subsequent to intravaginal

testicular torsion with repair is non-existent.

Posit regarding the pathophysiology of escalating infertility
rates are inclusive of reperfusion damage by Reactive oxygen
species (ROS) subsequent to an ischemic process as well as
alloimmunization [54]. Numerous assessment attempts
have been made for deriving information regarding the
potential association amongst testicular torsion as well as
the infertility status. Puri et al. [55], along with Arap et al.
[56], observed no correlation via case series evaluation. Puri
et al. [55], investigated patients at the time of prepubertal
time duration (n=18] along with Arap et al. [56], observed
no variation of hormone quantities as well as SA in the ones
with history of testicular torsion. In agreement with these
observations, Gielchinsky et al. [57], found no variation in
pregnancy rates amongst patients with history of torsion
alongwithgeneral population [57]. Nostatistically significant,
variation was noticed regarding paternity rates by Makela
et al. [58], for the patients who had orchidopexy vs torsion
repair contrasted to control population [58]. Conversely,
Identification of significant alterations in SA of 67 patients
with prior history of torsion was made by Thomas et al. [59],
with conclusions of reduction in fertility potential [59]. On
extension of their study they saw escalation of infertility
status as well as reduction in pregnancy rates amongst a
subgroup of these patients studied [59]. Woodruff et al.
[60], presented an Intriguing Paediatric patient with history
of following solitary testis who experienced a continued
testicular torsion process. On counselling the patients
family regarding the risk of infertility inspite surgical
therapy, patient finally went via cryopreservation as well as
orchidopexy [60]. Despite maximum studies pointed that
there is no apparent correlation amongst testicular torsion
as well as reduction in fertility potential. Lack of consensus
makes it essential to get further insight so that appropriate

counselling of the patients is done at the time of diagnosis.
Varicocoele in Paediatric Patients

The Prevalence of Varicocoele in Paediatric Patients varies
from 4.1-35.1% [61]. The Identification of average age of
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manifestation has been 15.2+3.6 years [62]. Clarification
regarding the influence of Varicocoele on reduction of
fertility is not present since maximum men with Varicocoele
are fertile, the mechanistic explanation regarding the
pathogenesis are inclusive of Oxidative stress (OS), bad
tissue reperfusion, stress of temperature as well as hormone
aberrations [63]. The common reasons regarding, surgical
treatment despite dependent on the subjective assessment
of the treating Physician are i) disparity amongst the
testicular sizes ii) pain in testicular area. iii) Abnormal SA
parameters [64]. The intervention regarding treatment
might implicate Varicocoelectomy or embolization, with
multiple studies illustrated recovery if attempted for the
reasons cited above Madhusudanan et al. [65], recently
illustrated an enhancement in responses of over a year
subsequent to Varicocoelectomy that further corroborated
that repair in boys besides adolescents rather than
postponement till reproductive age reached [65]. Basically,
itis a grey area warranting future assessment for acquisition
of greater insight regarding actual actions on future fertility
[66]. Adequate counselling by the Urologist is required for
patients as well as their families on long term potential that

is male reproductive health results related.
Urogenital Infections in Paediatric Patients

Acute epididymites/epididymoorchitis (E/EO) along with
chronic orchitis are the commonest genitourinary infections
in Paediatric patients which might influence the probability
of fertility. Regarding the Paediatric Patient population,
sexually tra nsmitted like Neisseria gonorrheae as well as
Chlamydia trichomatis need to be taken into account besides
the enteric pathogens. Weidner et al. [67], demonstrated
that maximum patients presenting with E/EO just
temporary dysfunction in semen parameters was observed.
Subsequent to successful treatment evaluation on follow up
revealed enhancement back towards baseline in the span of
subsequent 6 months with minimum number of patients had
continuation of the aberrant parameters [67]. Conversely
etiology of chronic mumps orchitis is generally secondary to
viral infections like mumps [68]. This diagnosis is feasible
only by the utilization of a testicular biopsy. The histological
observation s was inclusive of seminiferous tubules injury
besides peritubal lymphocytes infiltration. It was posited
that this T cell modulated responses in selected Acute E/EO
as well as chronic orchitis is what results in the future male
infertility. Long term influence of testicular infections might
lead to obstructive azoospermia which needs microsurgical

re-construction or the vasa or testicular sperm extraction

along with hence in vitro fertilization (IVF) [69]. Chronic
mumps orchitis generally needs IVF in view of rete testes
obstruction due to ischaemia. Finally, it is of considerable
importance to diagnose these patients at correct time of

infection for preservation of fertility probability.
Spina Bifida

Prevalence of Spina Bifida represents a congenital disease
event where the fetal Spinal cord generation does not occur
appropriately in utero. In US its Prevalence is around 25000
patients amongst the age of 0 along with 19 years [70].
The commonest presentation encountered by the Urologist
is the neurogenic bladder, however Sexual impairment
along with infertility have acquired a greater Prevalence,
secondary to escalation of life expectancy of these patients
[71]. Over 85% of these patients is in their thirties [72].
Large scale population studies for the Identification of the
Prevalence of infertility have not been conducted in these
patients. However, collected smaller observation studies
have documented lesser paternity rates. Both Spina Bifida
along with Spinal cord injured men possessed the capacity
of becoming a father in particular since the of generation of
ART methodologies [73].

Mechanistically the etiology regarding infertility in case
of Spina Bifida patients are secondary to spermatogenic
abnormalities along with ejaculatory impairments [74], 4/9
men possessed no sperms in their ejaculate as per Hultling et
al. [75], besides having aberrant semen parameters. Different
studies regarding Spinal cord injured men illustrated that
Spina Bifida patients possessed greater inimical Semen
quality contrasted to those of injured men that posited that
there was existence of probability of significance of early
neurological gonadal intervention [76]. The presentation of
ejaculatory impairments is in general is as an ejaculation,
with the requirement of penile vibratory stimulation/
electro ejaculation [77]. Future studies are warranted in the
population for getting more insight, regarding the risk for
infertility, aiding the treating doctors to tackle these issues

in a more advantageous manner for long term therapy.

Assessment of sexual impairment has been studied more
exhaustively in these patients. The Prevalence of erectile
impairment has been documented in 12-79%. Contradictory
results have been revealed with Diamond etal. [78] observing
erectile function in 70% of patients. However, Schurtlef et al.
[79], documented, it in just 4% [78,79]. A questionnaire was
prepared by Hirayama et al. [80] that illustrated reduction
in satisfaction along with rigidity despite giving history
of positive erections [80]. This might account for greater
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understanding regarding this patient population where
erectile impairment is in general not fully taken into account
that results in insufficient transportation of sperm for
pregnancy. In these types of patients enough therapy with
5omg sildenafil has been illustrated to relieve symptoms by
96% [81]. With proven effectiveness of correct treatment it
becomes significant to highlight the Sexual dysfunction in

this patient population.

A significant issue for maximization of these patient’s
long-term fertility results is in the hands of transfer, of
these patients from the paediatric towards adult urology
handling. Maximum physicians do not even detail regarding
fertility besides problems besides treatment strategies as
corroborated by a questionnaire in Netherlands illustrating
just 12% fertility consultation at the time of their visits [78].
Just similar to the patients who were survivors of oncologic
treatment it is of equivalent significance along with
following Guidelines laid down regarding early counselling
[82]. Despite, numerous publications regarding highlighting
this issue transitional urology remains a significant topic for
early education of these Physicians [83]. With the escalated
generation in this field it would have major impact on
ensuring ideal long-term fertility results in Spina Bifida
patients [84].

Male Infertility correlated with Genetic factors

Male infertility implicates an occurrence with numerous
factors, based on crosstalk amongst, genetics, epigenetics
factors, post-transcriptional controllers, along with the
microenvironment. Changes in the Molecular pathways
or inadequate expression of relevant factors possess the
capacity of resulting in male infertility. Clinical presentations
of the unregulated alterations are inclusive of aberrations in
the formation of internal along with external genitalia. Germ
cell generation, hormonal homeostasis, spermatogenesis,
and sperm quality [85]. As per certain authors, genetic
factors are implicated in 15030% of male infertility [86].

Correlation of azoospermia with greater amounts of genetic
differences contrasted to the ones with enhancement of
sperm generation [87]. Additional observations were
karyotypic aberrations were present in around 0.6% of
population in general along with 2-14% of patients with
male infertility [88]. Although our anticipation is of finding
innovative genomic variants with future work regarding the
etiologies of idiopathic male infertility patients. Generally,
the genetic syndrome with diagnosis in childhood that is
correlated with reduced fertility is inclusive of Klinefelters
syndrome (KS along with) congenital adrenal hyperplasia

(CAH), which are detailed here, although there are certain
disorders with rare prevalence [5-7,10,89-91,95].

Klinefelters syndrome (KS)

Klinefelters syndrome (KS) represents a group of symptoms
secondary to the presence of an excess of X chromosomes
in male subjects. The commonest karyotype is 47XXY, which
occurs in 80-90%of KS patients. Furthermore, mosaicism
might be existent, besides correlated with a milder
phenotype, while other genotypes possessing an excess of
X chromosome (like 48 XXYY, 48 XXXY,49 XXXXY,49 XXXYY)
possess a correlation with greater robust phenotypes [92].
KS further is the commonest syndromic etiology of non-
obstructive azoospermia. that is in general associated
with Hypogonadotropic Hypogonadism (HH). Classically
KS patients are tall statured that possess eunuchoid
body stature along with gynaecomastia. Other Clinical
characteristics are inclusive of motor, language generational
postponement, learning problems, reduction in T amounts,
broadened hips, small testicles with hyalinization, fibrosis
of the seminiferous tubules, leydig cell hyperplasia besides
metabolic impairment. whose presentation might take place
at the time of adolescence. In view of subtle or subclinical
manifestation, in some cases, its diagnosis might get delayed,
despite the existence of symptoms in childhood along
with adolescence. The diagnosis of these patients are in
general postponed till adulthood or at the time of infertility
assessment.

For maximization of fertility potential, in KS needs initiation
early at the time of adolescence since germ cells depletion
is impacted at the time of puberty initiation that continues
all through life. Thus assessment of fertility needs to be
initiated at adolescence. Figure 3 depicts the treatment
pattern. Irrespective of age in case sperms are existent in the
ejaculate, families need to take into account cryopreservation
with robustness. Those whose presentation is with low T,
serum FSH, LH need to be determined along with rectified
by use of aromatase inhibitors, clomiphene, or HCG, if
feasible prior to any testicular biopsy or sperm extraction.
Gonadotropins-directed T treatment can enhance the
opportunity of probability of successful sperms getting
retrieved, with utilization of post therapy T amounts as
anticipator for success (77% for 2250ng/dl vs 55% for <250
ng/dl; p=0.05) [93]. KS patients might possess some bit of
spermatogenic failure, with occasional spermatozoa in the
ejaculate in young adults varying from 4.3-8.4% along with in
adolescents from 0-5%. Additionally, it has been pointed that
successful TESA sperms getting retrieved, reduce with age
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from 81% at 25-29 years to 22% at 40-44 years emphasizing
the significance of early diagnosis along with management

[94,95] (Figure 3).

Sperm Present:
reserve
| Sperm Absent | cryop
Normal T: Already on TRT:
Check SA until Tanner 5 Discontinue

Sperm Absent: TESE or
Defer until adulthood

Check: T, LH,
FSH and E

Normal T, LH, FSH
and E: Check SA

Sperm Present:
Cryopreserve

| Sperm Present:
Cryopreserve
Low T, LH, FSH or
ME: Start SERM/AI [Gecksa] [StanRr_|

Sperm Absent: TESE or
Defer until adulthood

Figure 3. Courtesy ref no-95-Recommended evaluation and treatment algorithm for adolescent males with

Klinefelters syndrome. Al = aromatase inhibitor; E = estrogen; SA = semen analysis; SERM = selective estrogen

receptor modulator; TESE = testicular sperm extraction; TRT = testosterone replacement therapy.

Congenital Adrenal Hyperplasia (CAH)

Congenital Adrenal Hyperplasia (CAH) represents a group
of autosomal recessive conditions that might takes place
secondary to deficiencies of certain enzymes, implicated in
adrenal steroid bio-generation pathways which resulted in
the impairment of cortisol bio generation. Different clinical
presentations of CAH might be existent inclusive of classical
along with non-classical presentations; i) 21 hydroxylase
deficiency constitutes the commonest abnormality [96]. It
has been pointed that greater adrenal androgens amounts in
implicated males can cause HH. Both gonadal impairments
along with precocious puberty have been documented in
CAH patients, with >40% presenting with oligospermia/
azoospermia [97]. Of the major factor implicated in
fertility in men with CAH is benign testicular adrenal rest
tumors (TARTSs), that exist in 27-47% patients. TARTs take
place secondary to ectopic adrenal cells whose descent
accompanies that of testes at the time of fetal life along
with their growth occurring with the stimulation of ACTH
along with Angiotensin II. in general TARTs are bilateral,
with localization at the hilum of the testes, which possess

the capacity of injuring the normal testicular tissue besides

the probability of resulting in obstructive pathology. In
view of this at the time of childhood, frequent monitoring
with the utilization of ultrasound has to be initiated [95,98].
Steroid replacement therapy can enhance long term fertility
potential in CAH patients that can resultin reduction of ACTH
along with Angiotensin II, thus prevention of TART growth.
With adequate therapy, surgical treatment with testicular
sperm extraction (TESA) is rarely required; nevertheless,
cryopreservation still is to be offered in view of the risk of
TARTSs propagation [100].

CONCLUSIONS

Acquisition of insight regarding the correct influence
on childhood generational, acquired along with genetic
situations, along with the right time besides kind of
treatment will persist as hurdles. Whereas prospective
studies are required for illustrating the right time by
which the boys achieve the maximum fertility potential at
the time of adulthood, although this might not be possible
taking into account the long-term follow-up which might
be needed. Realization of the possible influence on fertility

potential along with the Sexual function of a broad category

]
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of Paediatric disorders promotes early diagnosis besides
treatment fashioned those aids in enhancement of pregnancy
results. A high suspicion index has to be borne in mind of
Physician regarding which might alter the potential for any
fertility along with referral to the appropriate reproductive
endocrinology specialist/urologist if needed besides
counselling for fertility preservation with patients/parents/
guardians as per their availability or level of understanding.
Prepubertal testicular tissue cryopreservation besides
Gonadotropins modulation at the time of childhood is
future investigational areas. Recently Deigoulfe et al. [100],
summarized the indications where Testicular tissue Banking
is required for fertility preservation in young boys & where
not needed. Thus in summary there are numerous paediatric
disorders that if not received correct attention can become

the reason for future need for ART.
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