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Undescended testicle: An update on fertility in cryptorchid men
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Cryptorchidism or undescended testis is one of the most common anomalies encountered in paediatric
urology and is estimated to affect 1 to 4 per cent of full term and upto 30 per cent of preterm male
neonates. The associated problems of sub-fertility or infertility and malignant transformation have
been recognized for long. Fertility is impaired after both unilateral and bilateral cryptorchidism. The
reported paternity rates in adults are about two-third for unilateral undescended testis and less than
one-third for bilateral disease. Over the last five decades, the concepts related to cryptorchidism have
changed dramatically as knowledge about its effects has accrued from research conducted worldwide.
The recommended age of orchidopexy has fallen progressively from adolescence to less than one year.
The realization that the infantile testes are not in a state of ‘suspended animation’ and the recognition
of the defect in the androgen dependent transformation of gonocytes into adult dark spermatogonia in
cryptorchidism have been recognized as the primary cause of sub-fertility in these patients. This has
paved the way for hormone therapy in an attempt to simulate the ‘post-natal gonadotropin surge’ or
‘mini-puberty’. This review summarizes the current knowledge about the various factors affecting the
fertility status in cryptorchidism with a particular focus on the derangements in the development and
maturation of the germ cells and the role of surgery, hormone therapy and antioxidants in reversing
these changes.
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Introduction

Undescended testis or cryptorchidism is a common
anomaly encountered in paediatric urology and is
estimated to affect 1 to 4 per cent of full term and up
to 30 per cent of preterm male neonates'. Ever since
the first description of this condition by Hunter in
1786', a lot of research has been done to understand the
actiopathogenesis, morphogenesis and the molecular
and hormonal milieu associated with undescended
testis with an impact on the functional outcomes
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and prediction of complications in the long term.
Cryptorchidism, especially bilateral, is associated with
impaired spermatogenesis, endocrine derangements
and increased risk of testicular malignancy'.

Infertility in cryptorchidism

Fertility is impaired after both, unilateral or bilateral
cryptorchidism. It has been quoted that around 90 per
cent of patients with untreated bilateral cryptorchidism
ultimately develop azoospermia as against the reported
0.4 to 0.5 per cent incidence in the general population.
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The incidence of azoospermia drops to 32 per cent in
medically managed patients and to 46 per cent after
bilateral orchidopexy'?. The incidence of azoospermia
in unilateral cryptorchidism is 13 per cent regardless
of the fact as to whether the condition is corrected.
About 10 per cent of infertile men from the general
population will have a history of cryptorchidism and
orchidopexy'.

Several old studies have documented reduced
fertility in patients with cryptorchidism using
various criteria such as paternity, hormones or semen
data®’. Lee et al*® have demonstrated that infertility
in patients with unilateral cryptorchidism is two
times more common than the general population.
Furthermore, infertility amongst patients with bilateral
cryptorchidism is about 3.5 times more frequent than
the unilateral group and more than 6 times as frequent
among the general population®®. The reduced fertility
has been ascribed to the reduction in the total number
of germ cells and to defective pre-pubertal germ cell
maturation. There is a spectrum of testicular functions
amongst these patients ranging from normal to mildly
deranged spermatogenesis to severe dysfunction and
the chances of fertility are related to the degree of
functional derangement'’.

Critical steps in germ cell maturation

Primitive germ cells are present in the testes at
the time of birth and are not in ‘suspended animation’
as thought previously'. The testis-specific gene
activation leads to a timed sequence of events which
include regulated cell proliferation and differentiation
of spermatogonia, meiosis and haploid differentiation
or spermiogenesis'?.

Appearance of primordial germ cells (PGC) or
gonocytes: The embryologic origin of the sperm can
be traced back to the PGCs which are formed in the
epiblast during the second week and move to the wall
of the yolk sac. These migrate towards the developing
gonads by the end of the fifth week. Mitosis continues
during and after migration resulting in proliferation.
PGCs or the gonocytes act as foetal reservoir of stem
cells.

Disappearance of gonocytes (foetal stem cell pool)
and appearance of adult dark (Ad) spermatogonia
(adult stem cell pool): This is the first major step in
the maturation of the hypothalamic-pituitary-testicular
axis and is accompanied by establishment of adult stem
cell pool which replaces the foetal stem cell pool and a

dramatic reduction in the total number of germ cells per
tubule. The Ad spermatogonia exhibit a characteristic
dark (electron-dense) cytoplasm and a bright nuclear
spot. The transformation starts at 2-3 months of age and
isnormally complete by six months. The transformation
isbelieved to be a consequence of a transient surge in the
serum hormonal levels (follicular stimulating hormone
or FSH, luteinizing hormone or LH and testosterone);
this phase has been labelled as ‘mini-puberty’. Almost
simultaneous with the hormonal surge, there is an
increase in the testicular weight and volume. The Ad
spermatogonia once formed persist for the rest of life.
This process is sensitive to minor genetic aberrations
and to adverse environmental conditions; consequently
not all neonatal gonocytes are transformed into the Ad
spermatogonia and the remaining gonocytes undergo
apoptosis.

Transient appearance of primary spermatocytes and
the prophase of first meiotic division: This is the second
crucial step in the maturation of the hypothalamic-
pituitary-testicular axis and occurs at 4-5 yr of age. It
is characterized by the transient onset of meiosis and
histological appearance of primary spermatocytes with
a transient rise in both the germ cell count and Ad
spermatogonia count. Spermatogenesis arrests at this
stage and resumes after the onset of puberty.

Factors  contributing to infertility in patients
with cryptorchidism: Infertility in patients with
cryptorchidism may be multifactorial and related
to the aetiology of testicular maldescent, age at the
time of surgical correction (duration of uncorrected
cryptorchidism) and consequences of the treatment
of cryptorchidism. It has been proposed that both the
steps in the maturation of the hypothalamic-pituitary-
testicular axis are abnormal in undescended testis'.
The contralateral descended testis is also affected by
similar changes but to a milder extent.

Failure of transformation of gonocytes into Ad
spermatogonia: Hadziselimovic and colleagues'* have
suggested that the disappearance of gonocytes (foetal
stem cell pool) and appearance of Ad spermatogonia
(adult stem cell pool) may be a prerequisite for
the normal future spermiogenesis and fertility.
This transformation is delayed and ineffective in
cryptorchidism and leads to delay in the establishment
of the adult stem cell pool and prolonged persistence of
the foetal stem cell pool. Besides this, the reduction in
the number of germ cells per tubule does not take place
during this phase and the germ cell count continues to
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be high as late as the beginning of the second year of
life giving a ‘false’ impression of histologically normal
cryptorchid testis. Thereafter, the total number of germ
cells falls below normal.

A testicular biopsy at the time of orchidopexy in
boys with cryptorchidism older than two years showed
a lower germ cell count per tubule in 10-40 per cent
of the boys". Hadziselimovic et al'® observed that the
sperm count was 7-fold higher in unilateral cryptorchid
boys who had demonstrated the presence of Ad
spermatogonia in the testicular biopsy as compared to
the other group. In boys with bilateral cryptorchidism
with Ad spermatogonia on biopsy, the median sperm
count was 88-fold higher than in boys with absence of
Ad spermatogonia. A 3-fold higher sperm count was
seen in patients who underwent orchidopexy before the
age of three years as compared to those operated after
the age of eight years's. The same group!” observed
that the sperm counts after puberty correlated with
the number of Ad spermatogonia found at the time
of orchiopexy. Analysis of 178 testicular biopsies
from 89 boys who were subjected to orchiopexy and
bilateral testicular biopsy indicated three groups of
high, intermediate and low risk of fertility based on the
presence of Ad spermatogonia. All males in the high
risk of infertility group turned out to be oligospermic
(mean: 8.9 X 10° sperms/ejaculate) after puberty, and
20 per cent of them were azoospermic. These patients
had 25 times lower sperm counts as compared to the
group with presence of Ad spermatogonia in bilateral
testis'’. Correlation between the testicular histology
and post-pubertal hormonal levels confirmed a relative
gonadotropin deficiency in most of these patients.

Failure of hormonal surge: A surge in luteinizing
hormone releasing hormone (LHRH) causes release of
LH which stimulates the release of testosterone. The
testosterone in turn, triggers the maturation of the germ
cells and establishment of an adequate size of adult stem
cells. Gendrel e al'® have shown that the normal surge in
LH and testosterone at 2-3 months of age is significantly
lower in patients remaining cryptorchid, either
unilaterally or bilaterally than in infants with delayed
spontaneous descent of one or both testes. Testicular
biopsy specimens from cryptorchidism patients prone
to develop azoospermia display histological features of
impaired mini-puberty'®. Hadziselimovic et al'” have
demonstrated the presence of Leydig cell hypoplasia
in cryptorchid testes and related this finding to the
deficient hormonal stimulation of the Leydig cells due
to defective hypothalamic-pituitary axis. The under-

stimulated Leydig cells are not capable of bringing
about a testosterone surge of magnitude sufficient to
effect germ cell maturation. Huff et al'>* have reported
that the blunted neonatal surge of gonadotropin in
cryptorchid boys trigger a cascade of hormonal and
secondary histological abnormalities which are likely
to result in a reduced fertility potential. However, the
positive predictive value that bilateral cryptorchidism
will have abnormally low testosterone level is only
about 23 per cent?. In a study by Barthold et a/*,
no significant difference could be appreciated in the
hormonal levels (testosterone, estradiol, LH and FSH
in both plasma and urine, inhibin B, sex hormone-
binding globulin and leptin in plasma) between the
non-syndromic cryptorchid boys and controls during
the activation of the pituitary-testicular axis in early
infancy.

Delayed onset of meiosis and appearance of primary
spermatocytes: This step is delayed or failed in patients
with unilateral or bilateral cryptorchidism. Huff et
al” analysed the testicular biopsies in a group of 529
unilaterally cryptorchid boys (2-9 yrold) atorchidopexy.
Transient onset of meiosis with appearance of primary
spermatocytes was absent in all but one out of 529
undescended testes. That patient was nine years of age
and it was likely that he might have already entered
puberty. There was no increase in the number of total
germ cells or in the number of Ad spermatogonia
suggesting reduced maturation and proliferation of
germ cells. The total and differential germ cell count
was significantly less in the undescended testicle
as compared to the contralateral descended testis.
Transient onset of meiosis with appearance of primary
spermatocytes was observed in 19 per cent (101 out of
529) of the contralateral descended testes.

Abnormal gene expression in cryptorchid boys at risk
of azoospermia: The process of spermatogenesis is
regulated by 2000 genes, most of which are present
on autosomes. Approximately 30 genes involved in
spermatogenesis are present on the Y chromosome and
are exclusively involved with reproduction®. The early
growth response gene (EGR4) which regulates the
critical genes involved in early stages of meiosis and
regulation of LH secretion has been demonstrated to be
virtually silent in the high risk for azoospermia (HAZR)
group*. Similarly, EGRI which is preferentially
expressed in the Leydig cells of the testes is also
insignificantly expressed in cryptorchidism. EGR4 is
critical as a redundant transcription factor required for
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sustaining male infertility when EGRI is mutated in
the germline?**.

Hadziselimovic et al' analyzed whole genome
expression signatures of undescended testes at risk of
developing azoospermia. They identified 483 genes
which were not expressed or under-expressed in the
azoospermia risk group as compared to the control
group or patients with low risk for azoospermia (LAZR).
It was observed that several genes important for the
meiotic and post-meiotic stages of spermatogenesis can
be detected in Ad spermatogonia positive (Ad+) but not
in Ad spermatogonia negative (Ad-) prepubertal testis.
The molecular events initiating the testicular expression
programme at the onset of puberty and maintaining it
during adulthood occur very early in the pre-puberty
testis and were impaired in the HAZR group lacking
Ad spermatogonia. Transcriptional activity for several
genes implicated in spermatogenesis and fertility was
demonstrated in Ad+ but not in Ad- testes.

Hadziselimovic et al*® further observed that
uncontrolled transposon activity inducing genomic
instability and germ cell death may be responsible
for the decreased germ cell count in cryptorchid boys
with impaired mini-puberty. They observed that five of
eight genes that are important for transposon silencing
were not expressed in the high azoospermia risk group
of cryptorchid boys but were expressed in the low
azoospermia risk and control groups.

Surgery for undescended testes: Implications for
fertility

The mode of treatment for undescended testes has
been debated for long. Recently, a group of specialists
in various related disciplines from the Nordic countries
summarized the available information from literature,
dwelled upon the pros and cons of different treatment
modalities and framed a consensus on the management
of undescended testes””®. The group suggested that
efforts should be made to ensure descent of the retained
testis. The small difference of 2-3 degree centigrade
between the abdomen and the scrotum is detrimental
to normal spermatogenesis’ and fertility in the long-
term. Studies have revealed that the placement of the
testis into the scrotum before the age of 13 yr reduces
the risk of malignancy significantly”. The increased
susceptibility of an undescended testis to testicular
torsion or injury and the associated psychological
stigma are other concerns. The group evaluated the
meta analyses of the available randomized controlled
studies comparing the ‘hormonal therapy’ with

orchidopexy**?*?. The overall efficacy of hormonal
treatment was around 20 per cent which dropped to 15
per cent in the follow up due to secondary re-ascent
while the overall efficacy of primary orchidopexy
was 95 per cent. Considering the poor efficacy of
hormonal treatment and its potential adverse effects on
spermatogenesis®***, the group preferred orchidopexy
over hormonal therapy for testicular descent.

The recommended age of orchidopexy has fallen
progressively over the past five decades. In 1986,
the American Academy of Pediatrics?® recommended
surgery at 4-6 yr of age. However, with the realization
that the number of germ cells per tubule starts to decline
below normal at 1-2 yr of age, the recommended age was
lowered to one year in 1996%. Based on sonographic
parameters, Kollin et a/** documented the beneficial
effect of orchidopexy at nine months of age on the
growth of previously undescended testes. Kollin et al*
further compared the growth of congenital, unilaterally
undescended testes following orchidopexy at age nine
months or three years. They used the testicular volume
as an approximate indirect measure of spermatogenic
activity and documented that surgical treatment at nine
months resulted in partial catch-up of testicular growth
until at least age four years compared to surgery at three
years, indicating that early surgery had a beneficial
effect on testicular growth. The Nordic group?’” made
a consensus that orchidopexy be performed prior to
one year of age for maximum preservation of potential
for future fertility. If the condition is diagnosed later in
life, surgery should be done at the earliest.

Hormonal therapy for undescended testis:

Implications for fertility

Cortes'’ observed that 10-40 per cent of cryptorchid
boys older than two years of age lacked germ cells on
testicular biopsy at the time of orchiopexy. A biopsy
without germ cells is associated with 33-100 per cent
risk of infertility. The number of spermatozoa per
tubule is prognostic for subsequent fertility potential®.
Furthermore, cryptorchid boys with fewer than 0.2
cells per cross-section of the seminiferous tubules have
a relatively higher probability of being infertile after
puberty regardless of other factors.

The realization that infertility in cryptorchidism
is related to the effacement of the hormonal surge at
mini-puberty resulting in impaired transformation of
gonocytes into foetal spermatogonia has paved the
way for the ‘fertility oriented’ hormonal therapy in
cryptorchidism'*"".
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Pre-orchidopexy hormone therapy: Hadziselimovic
et al’’ demonstrated that there was a significant increase
in the number of germ cells in the testes of patients
with both unilateral and bilateral cryptorchidism
after treatment with alternate day Buserelin regime
(LHRH analogue) for 6 months. Older subjects
(>7 yr of age) exhibited a slight though significant rise
in testosterone in the first morning-voided urine at the
end of treatment.

In a randomized, double-blinded, placebo-
controlled study buserelin was shown to be capable
of inducing testicular descent in addition to increasing
simultaneously the number of germ cells and provoking
further development of the epididymis*®. Foresta et al*’
demonstrated that human recombinant-erythropoietin
acted directly on the human Leydig cells and influenced
testicular steroidogenesis by stimulating testosterone
production in man. Cortes et al** further demonstrated
that erythropoietin administration in two cryptorchid
boys resulted in a higher number of spermatogonia
per tubular cross-section in the testicular biopsies as
compared to the control group. There was no carcinoma-
in-situ pattern. Another study also demonstrated
a significant rise in the number of spermatogonia
per tubule after administration of buserelin (nasal
spray @?20ug/day for 28 days) followed by hCG
(intramuscular injection @1500 U once a week for
3 wk) or hCG (intramuscular injection @ 1500 IU once
a week for 3 wk) alone*!. Salvage of active germinal
tissue and a significantly higher mean fertility index
after neoadjuvant gonadotropin-releasing hormone
(GnRH) therapy (nasal spray @1.2 mg/day for 4 wk)
were demonstrated prior to orchidopexy**. The best
results were seen in boys younger than 24 months.
Jallouli et al* also demonstrated in a prospective
randomized control trial that neoadjuvant GnRH
treatment improved the fertility index in prepubertal
unilateral cryptorchidism and consequently, should
improve fertility in adulthood.

However, the efficacy of neoadjuvant hormone
therapy on the fertility status in cryptorchid patients
has not been reported universally and there are reports
that counter the projected beneficial effects. Cortes et
al* reported a higher number of spermatogonia per
tubule in patients who underwent direct orchidopexy
as compared to those who received pre-operative
human chorionic gonadotropin (hCG) or GnRH in an
attempt to bring about descent of the testis. They have
suggested that in 1 to 3 yr old boys with cryptorchidism
GnRH or hCG given for testicular descent may

suppress the number of germ cells. Significantly better
sperm counts have been reported in patients who
underwent orchidopexy as compared to those who
were administered hormones®.

Post orchidopexy hormone therapy: Hadziselimovic
et al** observed that GnRH administration after
orchidopexy might result in improved fertility indices
in patients who did not respond to intramuscular hCG
therapy directed towards bringing about testicular
descent. Testicular biopsy performed at the time of
orchidopexy demonstrated <0.2 spermatogonia per
tubular cross-section in all cases. Administration of
intra-nasal buserelin (10 pg on alternate days for 6
months) resulted in significant increase in the total
number of spermatozoa per ejaculate, number of
normal forms of spermatozoa and sperm motility
as compared to control group which did not receive
hormonal treatment after successful orchidopexy*. In
another study, Hadziselimovic*’ studied 15 unilateral
cryptorchid boys who after successful orchidopexy
(& testicular biopsy) between the ages of 1-6 yr
were administered buserelin (10 pg intranasal spray
on alternate days for 6 months). At a mean follow-
up of 19 yr of age, they all had Tanner V stage of
sexual development, normal erectile function and the
average sperm concentration was significantly higher
as compared to the controls. There were no adverse
effects and no changes in the Tanner stage of pubertal
development during the hormonal treatment. Huff et
al® reported similar results with the GnRH analogue
Naferelin.

Effects of neoadjuvant hormone therapy on the
contralateral descended testis: The beneficial effects
of hormone therapy in bringing about testicular descent
in patients with primary cryptorchidism are well
established. There are hardly any studies on the effects
of the administered hormones on the contralateral
supposedly normal testis in these patients who
experience testicular descent in response to hormones
administered and an orchidopexy is not subsequently
warranted. Zivkovic et al* have demonstrated the
beneficial effects of hormonal therapy aimed at
testicular descent on the histology of the contralateral
descended testis without any adverse effects on the
germ cells. The number of germ cells per tubule in
the contralateral descended testis of patients who
experienced testicular descent in response to hormone
therapy was significantly higher than the count in those
who were subjected to direct orchidopexy. Seven weeks
of hormonal therapy induced a rise in the number of
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germ cells per tubule in the contralateral descended
testis. It was also beneficial for the number of adult
dark spermatogonia per tubule and the number of
primary spermatocytes, although these differences did
not reach significance.

Adverse effects of hormone therapy on future
spermatogenesis and fertility potential: Hjertkvist
et al® demonstrated that a single large dose of hCG
resulted in a marked rise in the intra-testicular pressure
(approximately 40 mm Hg), interstitial oedema and
leukocyte extravasation in cryptorchid rats. This may be
related to the increased vascular permeability coupled
with insufficient lymph drainage in the cryptorchid
testis or to vasomotor inhibition.

Bergh et al’! have demonstrated that hCG treatment
in rats results in increased testicular interstitial fluid
volume, formation of inter-endothelial cell gaps in
post-capillary venules and increased macromolecular
permeability in these vascular segments within
four hours. Post-hCG treatment, they demonstrated
leucocytes adhering to the endothelium in the post-
capillary venules and leak of dextran from these
venular segments into the interstitium. The post-hCG
testicular behaviour was compared to tissue oedema in
inflammation.

Chandrasekharam et a/** documented experimentally
that varying doses of prepubertal hCG administration
in male prepubertal Wistar rats adversely affected
both the testosterone levels and the germ cell haploid
cell population. hCG induced testicular inflammation
in rats via local activation by Leydig cells and
production of pro-inflammatory cytokines by resident
macrophages have also been demonstrated. The
authors speculated the possibility that repeated high
pharmacological doses of hCG being used to treat
boys with cryptorchidism might result in cytokine-
mediated testicular inflammation and could affect the
function of the testis adversely. Similar morphology
has also been demonstrated in the biopsy obtained at
the time of orchidopexy in human beings at the end of
unsuccessful hCG treatment®*. Dermirbilek ez a/*® also
demonstrated a mild, inflammation-like reaction in the
cryptorchid testes in the period immediately following
the last hCG injections. Six to nine months later, most
of the changes regressed except for the volume density
of blood vessels, interstitial bleeding and diameter of
the seminiferous tubules.

Heiskanen et al’® have demonstrated that hCG
(and/or androgen) withdrawal increases germ cell

apoptosis in the human testis. In another study, 25 adult
men with a history of cryptorchidism, 15 of whom had
a history of hCG therapy were studied for apoptotic
DNA fragmentation in testicular biopsy specimens
taken during orchidopexy. Only a few scattered
apoptotic spermatogonia were seen by end-labelling of
biopsies from patients not treated with hCG whereas
more extensive labelling of spermatogonia was seen
after hCG treatment®*. The low molecular weight DNA
fragmentation correlated negatively with the testis
volume and positively with the serum FSH levels
20 years after biopsy. This suggests that the normal
development of the testis is disrupted by the hCG
treatment, possibly through apoptosis®.

Role of antioxidants in cryptorchidism: Implications
for fertility

Subfertility in cryptorchidism has also been
ascribed to the inguinal heat stress’” which induces
intratesticular generation of reactive oxygen species
(ROS) such as superoxide anion, hydroxyl radical,
nitric oxide and hydrogen peroxide® in association
with reduction in endogenous antioxidant enzymes
such as the superoxide dismutase and catalase®. The
high degree of chemical reactivity associated with these
ROS could stimulate lipoperoxidation thereby causing
deleterious changes in cell membrane lipoprotein
complexes in addition to testicular damage, reduced
spermatogenesis and subfertility. It was hypothesized
that the xanthine oxidase system could be responsible
for the generation of these ROS and demonstrated
attenuation of experimental cryptorchidism-induced
testicular regression with xanthine oxidase inhibitors
allopurinol and BOF-4272%,

DeFoor et al’’ examined the time course of
apoptosis in the Hoxa 11 knockout mouse (with
bilateral cryptorchidism and uniform sterility) and
demonstrated attenuation of apoptosis and improved
spermatogenesis with the nitric oxide synthase inhibitor
nomega-nitro -L-arginine methyl ester (L-NAME). A
significant reduction of lipoperoxidation in rat testis has
also been demonstrated in response to a-tocopherol®'.
Furthermore, in the long-term, use of a-tocopherol
may result in an increase in the area and maturation of
the seminiferous epithelium, decrease in apoptosis and
histological alterations and an increase in fertility.

Human spermatogonial stem cells from cryptorchid
patients can progressively differentiate into meiotic
and haploid spermatids by treatment with retinoic acid
and stem cell factor®®. This may provide an invaluable
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source of autologous male gametes for treating male
infertility in azoospermic patients. Acikgoz et al®
have demonstrated that the number of mast cells are
increased in interstitial and sub-tubular locations in
rats with unilateral cryptorchidism resulting in fibrosis
and deterioration of spermatogenesis. Ketotifen, a mast
cell blocker was effective in interruption of this process
of inflammation and fibrosis before and after surgical
treatment. It has been suggested that the co-existing
increase in the number of mast cells in the contralateral
descended testis may further be responsible for the
decline in fertility potential which may be blocked with
administration of a mast cell blocker.

Conclusions

The concept of ‘early orchidopexy’ has established
itself with a scientific background. However,
orchidopexy alone is not enough to completely restore
spermatogenesis and there is scope for a germinal
epithelial protective substance. Altered germ cell
maturation has a role to play in search for the missing
link between orchidopexy and subsequent fertility.
Hormonal treatment may have some beneficial
effect to achieve normal transformation to adult dark
spermatogonia. Although there is growing evidence
advocating the use of hormone therapy with hCG
or GnRH analogues as an adjunct to orchidopexy to
improve the fertility prospects of cryptorchid patients,
the possibility of the damaging effects of hormones on
future spermatogenesis is always there. The exact role
of pre- or post-orchidopexy hormone therapy is yet to
be defined conclusively. The key role of intratesticular
heat and ROS needs further research and has the
potential to alter the management of cryptorchidism in
a positive direction.
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