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ABSTRACT: Cryptorchidism, the failure of one or both testes to descend into the scrotum prenatally, occurs in 2.4%-5% of newborns. Many of

these testes will descend spontaneously shortly after birth, but ~23% will remain undescended unless surgery is performed. Bilaterally cryptorchid men

have a six times greater risk of being infertile when compared with unilaterally cryptorchid men and the general male population. Approximately 10%

of infertile men have a history of cryptorchidism and orchidopexy. The main reasons for infertility in men with a history of cryptorchidism treated by

orchidopexy are maldevelopment of the testes and an improper environment for the normal development of the testes, hyperthermia, and antisperm

antibodies.
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Introduction

Cryptorchidism is simply defined as the absence of one or
both testes from the scrotum. It is the most common birth
defect of the male genitalia."? Cryptorchidism is considered
to be part of testicular dysgenesis syndrome (hypospadias,
germ cell tumor, cryptorchidism, and subfertility).3 It occurs
in ~1% of infants aged more than three months,® and despite
being such a common event, the exact cause of cryptorchidism
is still unknown.” Cryptorchidism could be considered to be a
bilateral disease even if only one testis fails to descend properly
in the light of claiming certain endocrinal disturbances to cause
such maldevelopment, to which both testes will be exposed,
which is supported by the finding of the malfunction of the

primary scrotal testis in 70% of unilateral cryptorchidism.®

Prevalence of Cryptorchidism

The prevalence in full term is ~2%-5%,” decreased to 1%-2%
within three months, while after six months, spontaneous
descent become less likely to occur. This particular observation
paves way to watchful waiting strategy for spontaneous
descent till the age of six months.!®!! The prevalence was
found to be more in the premature neonates (up to 30%).” It
seems to occur so frequently that 27,000 boys undergo sur-
gery because of cryptorchidism each year in United States of
America.!? It is noticed that the incidence of cryptorchidism
is increasing. This increase may be only due to advances in
screening tools with the detection of potential cases that nor-
mally could be missed in the past.® Environmental factors,

which are considered to contribute to the development of
the cryptorchidism, might be implemented as a potential
cause of increased incidence of cryptorchidism recently. This
reason is supported by the finding that the increased inci-
dence of cryptorchidism has been mainly noticed in industrial
countries where exposure to harmful environmental materials

is expected to be more.!3

Factors Normally Controlling Testicular Descent

Many hormones such as the Leydig cell-derived hormones,
testosterone, and insulin-like factor 3 (INSL3) are suggested
to have a role in testicular descent. Also, genetic evidence
regarding role of INSL3 in human beings is still recently
introduced or investigated, but in animals, there are many

evidences about it.13

Etiology of Cryptorchidism
Although the definitive etiology of the cryptorchidism is still

713 such anomaly is considered to be multifactorial

unknown,
regarding its etiology as many factors (including endocrinal,
environmental, genetic, anatomical, and mechanical factors)

maybe implemented in the development of such abnormality;'41°

hence, it is generally considered a complex disease.!>1*
Endocrinal factors. Many endocrinal factors are sug-
gested to play a role in the development of cryptorchidism.
Due to these endocrinal factors, undescended testis may be
considered as the most common endocrine disease to affect

boys.!® Some degree of endogenous hormonal abnormality
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is suspected in some patients. According to the endocrine
disruptor hypothesis theory, the compounds like pesticides
with its estrogenic or antiandrogenic effect may cause endo-
crine disruption and lead to the increased risk of crypt-
orchidism. This has been observed in the sons of mothers
who are exposed to such compounds like diethylstilbestrol,
for instance, during pregnancy.6 It is interesting to mention
that, normally, there is a period of hypogonadism in mid-
childhood, where previously normal descended testes could
raise, which may point to the role of endocrinal environment
in maintaining scrotal testicular position.!

Environmental factors. Environmental factors might
also contribute to the etiology of cryptorchidism and its
increased incidence in recent years. Mutations in the gene for
INSL3 and its receptor and mutation in the androgen receptor
gene could explain a minority of cases of cryptorchidism, but
research on genetic polymorphisms that may also influence
susceptibility to endocrine disruptors is shedding light on
this field.’?

INSL3 is a peptide-structured secretory product of the
Leydig cells that could be considered as a reliable indicator
for Leydig cell function and differentiation.!®? This peptide
is suggested to play a paracrine role in germ cell survival and
an endocrine role in bone metabolism.!”” The importance of
INSL3 is that it is not affected by negative feedback from
pituitary unlike testosterone and so it is an accurate parameter
for Leydig cells’ dysfunction with an early postnatal peak.2’

INSL3 is not acutely regulated by the hypothalamic—
pituitary—gonadal axis (HPG axis), but it is a constitutive
product of Leydig cells, which reflects their number and/or
differentiation status and therefore their ability to produce
various factors including steroids (Leydig cell functional
capacity). Because INSL3 is not subject to the acute episodic
fluctuations inherent in the HPG axis itself, it serves as an
excellent marker for Leydig cell differentiation and functional
capacity, as in puberty, or in monitoring the treatment of
hypogonadal patients.?°

Surprisingly, it was found that in animal fetus, INSL3 is
affected by estrogenic compounds. This supports the theory
that exposure of pregnant women to endocrinal disruptors
could result in the development of cryptorchidism.?

Genetic aspect. Genetic aspect of cryptorchidism has
been proved in animals; however, in human beings, there is
still no evidence or study confirming the genetic relationship.®
It was found that damaging of INSL3 encoding gene in mice
leads to impairment of transabdominal descent of mice testes
with subsequent cryptorchidism.?

Risk Factors for Cryptorchidism

Birth-related factors. Birth-related factors such as pre-
mature birth, low birth weight (<2.5 kg), abnormally decreased
maternal estrogen, and insufficiency of the placenta are con-
sidered to be risk factors for developing cryptorchidism.?! In
a case—control study, it was found that male children born to

obese mothers and those who were born through cesarean
section were related to high risk of cryptorchidism.??
Environmental factors. Many environmental factors
that are chemical in nature are considered to have toxic effects
that have the capability to disturb normal endocrinal envi-
ronment needed for normal testicular descent.?! Organic
chlorines, one of the known popular pesticides,?! are consid-
ered to be one of these toxic compounds. It has been found
to be related to testicular dysgensis syndrome. Chemically,

these compounds have a very long half-life,?3-2°

and it is sug-
gested that toxic effects of these compounds are related to its
structure.?! These compounds are insoluble in water and so

accumulate in adipose tissue for a long time.3

Complication of Cryptorchidism

Cryptorchidism, even if treated early and successfully, is
expected to have long-term consequences’ such as reduced
fertility, depression, and testicular cancer.®12

Testicular carcinoma. Testicular carcinoma mostly
seminoma may be considered as one of the most warring
expected sequels of cryptorchidism, especially if intervention
was done after the age of 12 years.? Study in 2005 has docu-
mented two hypotheses regarding possible relation between
cryptorchidism early in life and potential risk for having
testicular cancer diagnosis later on. One of them stated that
developing cancer in patients with cryptorchid is related to
maternal life style, which includes the exposure to certain
pollutants, and it was confirmed by the influence of these fac-
tors on fertility. The other one stated that abnormal anatomical
position of the testis may predispose to malignant transfor-
mation and develop testicular cancer. This was supported
by the finding that orchiopexy as early as possible is related
to decreased cancer risk.?® Four other studies found that
if orchiopexy was delayed after the age of 10 years, the risk
of testicular cancer will be six times higher when compared
with surgically corrected cases, so researcher concluded that
prepubertal correction possibly could decrease cancer risk.?’
It seems that treatment cannot affect incidence of expected
malignancy even if it is successful and not delayed, but it can
affect the course by help early detection through facilitating
local examination.”

A case—control study was carried out on a sample of
cryptorchid males aged between 6 and 16 years after surgical
intervention. Their research question was about incidence
of depression after surgery, which revealed to be higher in
patients than in healthy controls. The researcher suggested
that warring about natural fertility is one of the factors that

expose this category to the risk of depression.?®

Cryptorchidism and Infertility

Bilateral cryptorchidism versus unilateral cryptor-
chidism regarding effect on fertility. The study was carried
out on a sample of unilateral and bilateral cases of cryptorchi-
dism with a control group and concluded that paternity was
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significantly compromised in men with previous bilateral, but
not unilateral, cryptorchidism.? Also, it was suggested that
no difference was noticed between unilateral cases and normal
population regarding fertility.” However, infertility is more
noticed in cases of bilateral undescended testis, with subfer-
tility logically to be with unilateral.!® This may be explained
in the light of evidence that bilateral cryptorchidism causes
a significant decrease in spermatogenesis in comparison with
unilateral cryptorchidism. However, unilateral cryptorchi-
dism usually has much less impact.3® A study stated that den-
sities of sperm were noticed to decrease in ~30% of men, with
unilateral cryptorchidism,?® which turned to be only 17% in
another two studies.’! However, in cases of bilateral unde-
scended testis, ~50% of patients show decreased sperm densi-
ties.3% Follow-up of a sample of unilateral and bilateral cases
revealed that unilateral cases showed normal rates of paternity
and normal concentration of sperms versus only two out of
15 bilateral cryptorchidism cases who finally succeed to have
children.

Cryptorchidism, normal spermatogenesis, and early
histological changes. Normally, gonadotropin and testoster-
ones must possess a critical surge in the third month of life.
This is considered to be so fundamental in development of
optimal fertility later, and this seems to be impaired in boys
with cryptorchidism.!>%® It is well stated that three months
postnatal, transformation of spermatogonia to adult dark
(AD) cells is a very important critical hormone-dependent
step, which is closely related to future fertility.>* In normally
descended testis, germ cell must transform to dark spermato-
cyte, which is considered to be stem cell for spermatocyte, but
in nonscrotal testes, this is less likely to occur. In addition,
retaining of these cells and not transforming to the dark cells
was linked to intratubular carcinoma in situ, which also has
enzymatic markers that mimic markers of these primitive
calls.!® In cryptorchidism, it was found that the number of
the Leydig cells is reduced and gonocytes take more time to
disappear; on the other hand, the appearance of AD cells
will be delayed with consequence of delayed appearance of
primary spermatocytes with generally reduced total number
of germ cells. The authors concluded that the reduced number
of these Leydig cells may be related to the detected subfer-
tility through failure of optimal maturation of germ cells.?
Also tubular and interstitial damage could be detected in early
months of life in patients with cryptorchidism.!

Risk of azoospermia. It was found that the incidence
of azoospermia in unilateral cryptorchidism was 13%, but in
untreated bilateral cryptorchidism, it reached up to 89%.3°
It may be related to impaired minipuberty, the surge of
gonadotropins, and testosterone that occurs in early infancy.3?

A study was carried out in which histological changes of
early fixed testis were compared with the number of sperms,
and it was found that abnormal sperm parameters are expected
if adult dark spermatogonia (AD spermatogonia cells) were
absent despite early fixation.?® A study that investigated the

presence of antisperm antibody indicates that cryptorchidism
may induce formation of autoimmune antibodies against
sperms and that it is no more related to site of testis or surgical
orchiopexy. However, it could be correlated to age as it was
found more commonly in puerperal boys.3” However, subfer-
tility could be compensated later in life by assisted reproduc-
tive techniques, but that at least need testes that still contain
living spermatozoa and so development of azoospermia in
patients of cryptochidism would cancel that hopeful treatment
alternative strategy.?’

Management of cryptorchidism and how it could affect
the fertility. It is well stated that the correction of cryptor-
chidism is a must;® however, some conflicts may be suggested
regarding the role of surgery versus medical treatment or dual
treatment and also regarding optimal timing of operation.

Timing of surgery in cryptorchidism and its effect on postop-
erative fertility outcome. In 1975, Ludwig and Potempa found
that the fertility rate is inversely proportional to the age of
the patient at the time of surgery,®® and it is recommended
to be done between 6 and 12 months of age in order to lower
subfertility.? This suggestion for early as possible interven-
tion, before 1 year of age, is recommended for the hope of
improving fertility; however, there is no sure proof that such
a strategy can reduce the risk of testicular cancer.® Also unde-
scended testes with no correction till puberty are mostly not
expected to function in a way that maintain fertility even after
repair.*%* A study suggested that some of the patients with
elevated level of gonadotropin could benefit from early surgery
as elevated gonadotropins indicate testicular dysgenisis.*?

Surgery alone versus dual approach in management of crypt-
orchidism. Cryptorchidism is strongly suggested to be related to
endocrinal causes to the extent that it is defined as being the
most prevalent pediatric endocrine abnormality in boys, and so,
the role of hormonal treatment could not simply be omitted.*
In 2008, a study was carried out in which the sperm parameters
of a sample of unilateral cryptorchid males who received Lute-
nising Hormone Releasing Hormone Analogue (LH-RHa)
analog after apparently successful surgery were compared with
that of those who underwent surgery alone.* It was found that
in surgery-only group, all patient have oligospermia and 20%
have azoospermia, while in dual treatment, only one have oli-
gospermia and only one noticed to have a diminished sperm
concentration.’® Also LH-RHa treatment for six months was
found to increase the number of germ cells in cryptorchid tes-
tis*»* and also raise the number of germ cells when admin-
istrated to boys with cryptorchid after successful surgical
interventions.®” Hormone therapy with GnRH was suggested
to create a rise in testosterone levels; this effect suitably matches
with the so-called postnatal mini-puberty surge.3* A study was
performed in which 55 patients of unilateral cryptochidism
were included to compare the results of dual hormonal and
surgical treatment versus surgical treatment alone. Researchers
concluded that cases that have an optimal functioning Leydig
cells were expected to possess normal testicular histological
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structure, especially the count of AD cells, after receiving dual
treatment, while defective Leydig function was associated with
suboptimal findings.*® On the other hand, some studies sug-
gested that hormonal therapy is still controversial and seems to
be ineffective as a single treatment; however, it may be benefi-
cial as an add-on therapy with surgery.*’

It could be stated that the role of hormone therapy seems
to be still controversial. Even in UK where many workshops
recommended dual treatment strategy, hormonal therapy is
still not considered as practice to be routinely done.>* On the
other hand, it is suggested that optimal fertility may not be
achieved through surgery alone in cryptorchid males.>*

Who could benefit from postinterventional gonadotropin? A
study suggested that hormonal treatment is better to be con-
sidered when the biopsy of the undescended testis had no AD
cells,®*? and this does not contradict with the management
of cryptorchidism with both surgery and hormonal therapy
together as they have a complementary role.” However, it
is interesting to mention that hormone replacement could
be considered to be the first-line treatment in the manage-
ment of most cases, but if that strategy fails, it is better to
consider early surgery to be performed as soon as possible.”
Also hormonal treatment performed during the first year
of life seems preferable since it can at the same time induce
scrotal descent of cryptorchid testes and substitute postnatal
gonadotropin insufficiency.’

Success of orchiopexy. Success of the surgery to restore nor-
mal scrotal anatomy depends on the location of the malde-
scended testis. In abdominal cases, 85% success occur, but if
the testis is low enough to be palpable, the rate will increase
up to 90%.2°

Prognosis of fertility. It is suggested that poor fertility
prognosis is possibly linked with decreased germ cell number
with still normal level of gonadotropin, which mostly means
hypofunction in the hypothalamo-pituitary testicular axis.*?
'This will be more evident in patients with bilateral untreated
undescended testes, for whom fertility would be greatly
affected.*® Also, it was found that boys with diagnosis of
cryptorchidism who lack AD spermatogonia will be infertile
despite a seemingly successful orchiopexy at an early age.* It
is found that intra-abdominal testis that occurs in ~10%—-20%
of cases* has bad histological changes after one year of age,
and so, it has a bad prognosis when compared with non-intra-
abdominal cryptorchid testis.’®>!

Parameters that could predict the potential future fer-
tility after orchiopexy. It is so important to be able to decide
the fertility potentials in the future, and actually, it may be
measured before the surgical intervention. Thorup et al sug-
gested that the number of AD spermatogonia and placental-like
phosphatase positive gonocyte, which was measured after tes-
ticular biopsy at the time of orchiopexy, could have a significant
predictive value of postorchiopexy fertility potentials.®*? Also
the normal level of gonadotropins and inhibin B and the nor-
mal number of germ cells could indicate good future fertility.*?

Paternity (the proven parameter). Although too many
authors found that testicular biopsy at the time of orchiopexy
seems to be a good parameter for predicting and assessing
future fertility,®® it is suggested that other more reliable
parameters like semen analysis in later life or having a baby are
better proofs for actual fertility.** However, when comparing
paternity to sperm count as an indicator of fertility, it was
suggested that paternity is considered more indicative.l”
Actually it is considered to be a retrospective confirmatory
parameter, not a predictor, that helps to exclude infertility
despite subnormal sperm count.”’** And so it is considered
a better index for verification than sperm counts since it is
known that men with subnormal sperm counts may have
normal paternity rates.’” Long-term follow-up of those cases
is considered to be so challenging mission hindered by many
factors, for instance in a study which was aiming to follow-up
cases during postsurgical state to adulthood to explore fertil-
ity potentials was only able to have semen analysis from 20
cases of the total number of 200 cases,? that is at least follow-
up for one year after hormonal treatment is recommended.*8

Other treatment potentials. Epidermal growth factor
therapy, gene therapy, and stem-cell therapy could be consid-
ered to play a role in future management of cryptorchidism.?
Laparoscopy is considered to be an accurate diagnosing and
beneficial therapeutic tool.* Actually, it allows both the
therapies to be performed in the same setting,> so it may be
suggested that future research must focus on whether laparos-
copy has an advantage than traditional surgery in improving
interventional outcome.

Conclusion

We could conclude that condition as cryptorchidism, however,
seems to be common but still have no definite etiology. Much
evidence relate it to infertility, which seems to be more with
bilateral cases. Many management strategies have been
suggested; however, different but all focus mainly on preser-
vation of fertility and achieving paternity.
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