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Cryptorchidism, a disorder of sex development, is a developmental abnormality characterized by the fail of descent of one or both testes to the scrotum,
which has significant consequences for male health. With this bibliographic study, we aim to systematize the latest information on the possible genetic,
epigenetic, and other causes of the occurrence. Other topics detailed are on testicular morphogenesis, clinical types of cryptorchidism, the main risks to male
health- testicular tumors, such as seminomas and sertoliomas, or testicular torsion; methods of diagnosis (ultrasound, serum Anti-mullerian hormone level,
molecular biomarkers). The incidence among dogs and cats is discussed along with treatment, prevention and medical perspectives on reducing the incidence.
Cryptorchidism is considered to be a hereditary condition, with an increased number of familial cases in some dog breeds. Genetic studies suggest that several
gene mutations, including INSL3, RXFP2, and ESR1, are implicated in the failure of the process of testicular migration. Recent genomic and epigenomic data
suggests possible biomarkers associated with cryptorchidism.This condition not only affects males' health, but also limits their access to breeding and
pedigree.

Keywords: cryptorchidism, testicular morphogenesis, biomarkers, epigenetic modifications

* Introduction

Testicular descent occurs in three main stages: first, the testes
enlarge and the mesonephros regresses; second, androgens cause the
anterior suspensory ligament to regress, allowing the testes to
descend and in the third stage, the transinguinal migration takes
place, hormonally dependent and guided by the gubernaculum testis.

Environmental factors may further increase cryptorchidism risk, with
prenatal exposure to estrogen, phthalates, and pesticides among
potential contributors. Additionally, various chemicals and
medications have been implicated, highlighting the complex
interaction between genetic, anatomical, hormonal, and
environmental influences in the etiology of cryptorchidism. [15, 19,

21].

Abdomina

Kidn
€y testicle

\5}\:\/’) ® Inguinal Canal <
| Y4 ¢ ) 15.8 cm CRL 22 cm CRL 40 cm CRL
) = © 15 cm CRL 17.5 cm CRL 25 cm CRL
"‘“‘/\“ oo / Day 65 p.c Day 85-90 p.c At birth
\\ Day 45 p.c Before birth At birth
- Day 3-4 p.p Day 35-40 p.p

Fig.1 Main stages of testicular descent [22]

[f this process is disrupted, cryptorchid testes may remain in the
abdomen or inguinal canal, leading to infertility, testicular tumors,
and torsion, with an incidence rate of 0.8-10% [3, 4, 13].
Furthermore, abdominally retained testes are exposed to higher body
temperatures, which disrupt spermatogenesis and cause structural
alterations in Sertoli cells [9, 11, 12, 13, 16].

 Material and method

There are many indicators that this is an inherited condition. Early
signs of heredity were noted in Miniature Schnauzer families with
cryptorchid cases [4] and in inbred dogs [18]. A study on 11,230
purebred puppies across 12 breeds found a higher cryptorchidism
rate (24.1%) in offspring of suspected carriers compared to the
general population (2.1%)[7]. Theories suggest multiple low-
penetrance genes, modifier genes, and environmental factors play a
role in cryptorchidism [14, 18, 20].

* Results and discussions

Studies highlight the role of INSL3 gene and its receptor, RXFP2, in
testicular descent, as evidenced by research in humans and mice.
RXFPZ2 shows high, tissue-specific expression in structures critical for
testicular development and is regulated by the SOX9 gene, essential
for testicular formation [6]. In cryptorchid dogs, RXFPZ2 expression is
nearly absent in undescended testes but active in scrotal testes,

Fig.2 Stages of testicular descend on different species [11]

* Conclusions

Cryptorchidism is a multifactorial condition, resulting from a
complex interaction of geneticc, hormonal, anatomical, and
environmental factors.

Genetic studies highlight the importance of INSL3 and its receptor
RXFP2, both crucial for testicular descent. The low or absent
expression of RXFPZ2 in undescended testes in adults suggests a
critical role in early development. Additional genes like ESRI,
responsible for estrogen receptor activity, have been implicated in
testicular migration.

Anatomical anomalies—such as the persistence of the cranial
suspensory ligament, incorrect positioning of the gubernaculum, or
disproportionate dimensions between the testicle and inguinal
canal—further hinder normal testicular descent and increase
susceptibility to cryptorchidism.

Hormonal and environmental influences also play a significant role.
Hormonal disruptions, including testosterone insufficiency, androgen
insensitivity, and hypothalamic-pituitary deficits, impair the descent
process.

Environmental factors, like prenatal exposure to estrogen,

suggesting its importance during fetal testicular descent [8].

Among genetic factors, the persistence of the cranial suspensory
ligament, improper positioning of the gubernacular bulb, and size
discrepancies between the testis and inguinal canal and hormonal
factors, including testosterone insufficiency, androgen insensitivity,
Persistence Miillerian Duct Syndrome (PMDS), and hypothalamic or

phthalates, and pesticides, as well as exposure to certain chemicals
and medications, have been shown to raise the risk of
cryptorchidism. Together, these genetic and external factors
underscore cryptorchidism’s complex origin, reinforcing the
importance of comprehensive research to clarify its mechanisms and
improve management and prevention strategies.

pituitary deficits, are also thought to disrupt normal testicular
descent [2, 10, 18, 20].
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