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Obliteration of the Processus Vaginalis After Testicular Descent
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The testis develops in the abdominal cavity and descends into the scrotum.
Although numerous theories have been proposed, the mechanism of
descent and the reason for its inhibition remain unknown. Furthermore,
none of the explanations account for the other occurrences related to
the descent, such as failed obliteration of the processus vaginalis, or the
reasons for the decrease in fertility and increase in the risk of malignancy
associated with an undescended testis. The gubernaculum is a primitive
mesenchymal tissue that was first described in 1786. However, the
role of the gubernaculum in the descent process remains obscure. The
testis descends through the processus vaginalis. Although the processus
vaginalis (PV) is usually defined as a simple peritoneal protrusion, it
actively develops into the gubernaculum. The gubernaculum gives
rise to the smooth muscles that surround the processus vaginalis. The
striated cremaster muscle (CM) is also derived from the gubernaculum.
Because the testis descends through the processus vaginalis, the
muscles develop to propel the testis. After propelling the testis, the
smooth muscle (SM) undergoes programmed cell death. The initiation
of programmed cell death through the intrinsic pathway requires
activation of phospholipase C. A transient shift in the autonomic

Testes are initially located in the abdomen. They descend into the
scrotum around the 28" week of gestation. Although several theories
have been proposed over the centuries to explain the mechanism of
descent, the subject remains debatable.

Because the testes need to travel a distance to reach the scrotum,
the descent requires a force. Therefore, a theory that describes the
descent should explain the source of force and the mechanism of
descent. The theory should also include the reason for the inhibition
of descent. Undescended testes are associated with a decrease in
fertility and an increase in the risk of malignancy. These occurrences
have traditionally been explained by the influence of hyperthermia
on the testes in the suprascrotal region. Operative treatment at an
early age has been proposed over the years to shorten the time
the testes are subjected to hyperthermia. However, treatment
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balance via a decrease in the sympathetic tonus and an increase in the
parasympathetic tonus is essential for initiating this programmed cell
death. Programmed cell death in the SM is the physiological pathway
for the obliteration of the processus vaginalis. Differences in the timing,
intensity, or duration of this physiological pathway result in pathological
conditions. A shift before testicular descent diminishes the SM content
that is required to propel the testis, and thus inhibits descent. The
early shift persists throughout childhood and results in the decrease in
fertility and increase in the risk of malignancy because of the differences
in signal transduction. Despite a successful descent, persistence of the
shift alters the contractility of the CM by increasing the cytosolic calcium
levels. Contracted CMs retracts or even ascends the testis. Inadequate
intensity or duration of the shift of autonomic tonus causes failure of the
programmed cell death. Persistence of the SM hinders the obliteration
of PV and gives rise to hydroceles or inguinal hernias depending on the
amount of residual smooth muscles. Similar findings from different
countries support these explanations. Thus, our proposed mechanism
satisfactorily explains the process of descent while considering all the
factors related to the process of testicular descent.

during the first year of life does not prevent fertility in 20-25% of
the patients. Defective early postnatal gonadotropin surge has been
used to explain the decrease infertility associated with undescended
testis. Therefore, only surgical treatment is considered insufficient.?
Performing a testis biopsy and administering gonadotropins in
selected patients with undescended testis has been suggested to
overcome the risks. In recent years, some authors who initially
opposed early operation or hormone treatment because of the
risk of testicular injury are now in support of it3* Recent study
conclusions impression that the modern approach to the treatment
of undescended tested is early surgical treatment, biopsy of the
testis, and administering hormones. However, this approach may
be associated with severe consequences, as previously reported
by these authors. Furthermore, the cause and mechanism of the
decrease in fertility and increase in the risk of malignancy remain
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unknown. The debate regarding the age and mode of treatment
will continue until the exact cause and mechanism of descent
inhibition is fully understood. Undescended testis is associated
with a high incidence of epididymal-vasal anomalies. It may also
be associated with hormonal alterations such as blunting in the
response of luteinizing hormone to luteinizing hormone-releasing
hormone and of testosterone to human chorionic gonadotropin.
Testes that descended initially may subsequently retract and
progress to acquired undescended testes. The descent carries
a risk of intravaginal torsion that results in testicular atrophy.
Furthermore, despite a normal descent, the processus vaginalis (PV)
may not follow the physiologic pathway of obliteration and may
give rise to an inguinal hernia or hydrocele.> Therefore, a theory
that explains the descent should explain all these occurrences
known to be related to the descent.

Herein, we have described the testicular descent through a new
perspective, based on the findings of recent reports, which considers
all associated or related conditions.

Gubernaculum and processus vaginalis during testicular
descent

The gubernaculum is the most important structure that takes part
in the testicular descent, and is at the center of several theories that
explain the descent. It is a primitive mesenchymal tissue. Although
it was first defined in 1786, the exact role of the gubernaculum
during testicular descent and its fate remain unexplained.” The
other important structure during testicular descent is the PV, which
provides a path for the testes to descend. It was first described
in 176 by Galen.° The PV is not a simple peritoneal protrusion
as usually described; it actively develops into the gubernaculum
(Figure 1).

We have previously confirmed the development of the striated
cremaster muscle (CM) in the gubernaculum,” which has also been
reported in other studies.®" Although the CM is considered to
represent projections of the internal oblique muscle, it has some

FIG. 1. The gubernaculum, the red arrow indicates the apertura of the
processus vaginalis.
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distinguishing properties. It is a striated muscle that is not under
voluntary control and is mostly composed of slow-twitch fibers."
Striated muscles with similar properties are also encountered in
the esophagus and urethral sphincter. According to Patapoutian et
al.,”? the striated muscles of the esophagus transdifferentiates from
the preceding smooth muscle (SM). A similar transdifferentiation
has been demonstrated in the urethral sphincter.” However, no SM
other than vascular SM has been encountered in the gubernaculum
before the development of the CM. Satellite cells, which are a type
of stem cell in striated muscles, originate from vascular SM.™ The
striated CM expresses a-SM actin. During the 22" and 23 weeks
of gestation, both vascular SM and CM express MyoD. We have
previously proposed that CM transdifferentiates from the vascular
SM and that relaxin-like factor (InsI3) may play a role during
myogenesis.” The findings of the study by Yuan et al." support our
hypothesis that this signaling pathway plays a role in myogenesis.
The findings of the study by Botti et al."® support our hypothesis
regarding the development of CM through transdifferentiation. The
gubernaculum has also revealed myofibroblasts during the 22"
week of gestation, and SM that surrounds the PV appeared by the
27 weeks of age. Myofibroblasts represent a progression toward the
development of SM. We have demonstrated that both SM and (M
develop from the primitive mesenchymal tissue gubernaculum,’
which is similar to the finding of the study by Youssef and Raslan."”
The gubernaculum ceases to exist after the development of these
muscles.

The muscles generate force, and the testes descend around the
28" week of gestation through the PV. Only one explanation seems
possible for the presence of SM around the PV by the 27" week of
gestation. It is propelling the testis.

Descent of the testis

Propulsion, like the passage of bolus through the esophagus,
satisfactorily explains the descent of the testis. Propulsion also
explains the risk of torsion during descent, which may subsequently
vanish the testis.

Hutson has divided the descent process into phases. Furthermore,
he proposed that the gubernaculum migrates to the scrotum
during the second phase of the testicular descent under the
control of calcitonin gene-related peptide (CGRP)." Because there
is no remaining gubernaculum after myogenesis and before the
descent, it cannot migrate during testicular descent. Hutson have
erroneously reflected that we have reported the gubernaculum
to respond to sympathetic autonomic fibers rather than CGRP."®
However, our explanations have never contained such an
explanation. They have reported that sympathetic nerves do
not have a major role in controlling gubernacular migration
to the scrotum.™ According to them, our explanations also lack
the control of direction of migration.”® They have reported
that sympathetic nerves do not play a major role in controlling
gubernacular migration to the scrotum.” They reported that
CGRP is the main neurotransmitter, and adrenergic agonists and
antagonists have limited effects.?® Furthermore, they believe that
migration is the universally accepted prime mechanism. Because
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we describe descent via propulsive activity, gubernacular migration
under the guidance of CGRP or other neurotransmitters is not a
part of our theories. The role of autonomic innervation is very
clear in our theory. Furthermore, if CGRP is the most important
neurotransmitter, an undescended testis should be associated with
a decrease in the CGRP level. However, CM samples from boys with
undescended testes demonstrate evidence of exposure to high
CGRP levels.!

Fate of the processus vaginalis after testicular descent

Comparative evaluation of the peritoneum, obliterated PV, and sacs
of patients with undescended testes, hydrocele, or inguinal hernia
demonstrate striking differences based on the sexand the underlying
disease.>?? The difference between them is the SM content. While
the peritoneum and obliterated PV does not contain any SM, sacs
associated with undescended testis, hydrocele, or inguinal hernia
contain different amounts of SM. Sacs associated with female
inguinal hernias also contain striated muscles, indicating that PV
is a sexually dimorphic structure.?? The SM content is reportedly the
highest in sacs associated with inguinal hernias, followed by sacs
associated with hydroceles. Sacs associated with undescended testes
contain the least amount of SM.> In addition to SM, myofibroblasts
have also been encountered in sacs. Myofibroblasts are more
frequently detected in sacs associated with hernia than in those
associated with hydroceles or undescended testes.?>?* It appears that
SM is a transient structure to propel the testis. It should disappear
after completing its duty for the obliteration of PV only by leaving
the dartos muscle around the tunica vaginalis.>?>? The structures
that complete their function disappear via programmed cell death.
Dedifferentiation of SM into myofibroblasts appears to be a step
toward programmed cell death. Mouravas et al.** have supported
the necessity of programmed cell death in SM for obliteration
(Figure 2).

The fibrous structure, the residual gubernaculum, which is located
distal to an undescended testis and the round ligament in girls, is
actually the obliterated PV.>> Our reports that have revealed the
inhibition of obliteration of PV by the persistence of SM have been
confirmed in the literature by various authors.?*?

Gubernaculum gives rise to muscles
that surround processus vaginalis

< =

Testis is descended via propulsive
activity through processus vaginalis

i

Smooth muscle undergoes
programmed cell death

<~

Processus vaginalis obliterates

FIG. 2. The steps of the process of descent.
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Differences found in smooth and striated muscles associated
with undescended testis

Sacs associated with undescended testes contain more calcium than
those associated with inguinal hernias or hydroceles.*SM associated
with undescended testes differ from SM associated with inguinal
hernias because of their lack of response against carbachol.>
Neurotransmitters of the autonomic nervous system act through
receptors coupled with G-proteins. In G-protein-linked signaling, a
lower response indicates desensitization of the receptor resulting
from more exposure to agonists.’> The absence of a response to
the muscarinic cholinergic agonist carbachol indicates that the SM
associated with undescended testes has been exposed more to a
parasympathetic tonus.

(M associated with undescended testes demonstrate angular fibers
and group atrophy that is indicative of neurological damage via
autonomic innervation.**¥ Molinaro et al.*® also demonstrated
neurological damage in the CM associated with undescended testes.

Although CM associated with both descended and undescended
testes reveal similar distribution based on fiber type, the diameter
of type-2 fibers is smaller in boys with undescended testes than
those with descended testes. Preservation of the distribution of
fiber types indicates that the lesion involves the autonomic nervous
system. Sympathetic tonus is exerted through catecholamines
via the beta-2 adrenergic receptors in the CM. Type-2 fibers are
more responsive to beta-adrenergic stimulation.®® Decrease in
the diameters of type-2 fibers may indicate that they are exposed
to less sympathetic tonus. These muscles demonstrate a greater
response to the beta-adrenergic agonist isoprenaline. The greater
response is evidence of the reduced exposure of CM to sympathetic
tonus.?’

The androgen effects on muscle depend on the fiber type.*
Androgens enlarge type-2 fibers.*' Thus, the decrease in the diameter
of type-2 fibers indicates a decrease in the androgenic effects. The
sympathetic system is also sexually dimorphic and depends on
androgens.*”? Androgenic effects on striated muscles may be exerted
through sympathetic tonus. However, it is also possible that both
sympathetic tonus and androgens may act synergistically on CM.
Therefore, the decrease in type-2 fibers indicates both a decrease in
androgenic effects as well as a decrease in the sympathetic tonus in
boys with undescended testes. More androgen receptor expression
in CM associated with undescended testis reveals evidence of being
subjected to less androgenic effects.®

Electron microscopic evaluation has revealed that the number of
non-myelinated fibers decreases in peripheral nerves associated
with undescended testes.*® Evaluation of the cremasteric reflex
via electromyography has excluded the presence of a defect in
the afferent neurotransmission, indicating that the decrease in
non-myelinated nerve fibers reflects a decrease in the number
of sympathetic nerve fibers.* Persistent exposure to a reduced
sympathetic tonus in boys with undescended testes appears to be
associated with a decrease in the number of sympathetic fibers.

Sympathectomy increases the number of CGRP and substance P
immunoreactive sensory fibers.* Because androgen receptors
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are present in afferent fibers and absent in sympathetic fibers,
the afferent system plays a role in the establishment of sexual
dimorphism in the autonomic nervous system.* Evaluation of
contractile responses against CGRP and substance P revealed a
reduced response in CM associated with undescended testes. The
reduced response indicates more exposure and is indirect evidence
of the decrease in sympathetic tonus.*’

CM associated with undescended testes have higher amplitudes
of contraction than CM associated with inguinal hernias, which
does not depend as much on calcium entry through voltage-
gated calcium channels for generating a contraction.?'*® Electron
microscopic evaluation has also revealed contracted fibers and
round and electron-dense mitochondria, indicating mitochondrial
calcium overload, in CM associated with undescended testes.*

Increased contractility that does not depend entirely on calcium
entry in addition to the presence of contracted fibers and
mitochondria with calcium overload, indicate an increase in the
levels of cytosolic calcium. However, the total calcium content
is significantly low in CM associated with undescended testes."”
Motor neuron-related complications are associated with an
increase in the total calcium content. Thus, a decrease in total
calcium content indicates that the disorder does not involve the
motor neurons.” Despite an increase in cytosolic calcium, the
low total calcium content can be attributed to the mobilization
of calcium from internal stores. Stored calcium is released
from the sarcoplasmic reticulum via ryanodine and/or inositol
1,4,5-trisphosphate-sensitive channels.*® However, the evaluation
failed to reveal any difference in the caffeine sensitivities of CM
based on the location of the testes. Furthermore, it ruled out the
role of ryanodine-sensitive channels in the increase in cytosolic
calcium levels in boys with undescended testes. Because calcium
influx into the cell is enhanced by beta-2 adrenergic agonists,
which also activate the calcium pumps in the sarcoendoplasmic
reticulum, the alterations in CM associated with undescended
testes can partly be attributed to the decrease in the beta-
2 adrenergic effect.*® Inhibition of the sarcoendoplasmic
reticulum calcium pumps and release of calcium from inositol
1,4,5-trisphosphate-sensitive stores require the generation
of inositol 1,4,5-trisphosphate (IP3). IP3 is generated by
activating phospholipase C. Phospholipase C is activated by the
parasympathetic system. During IP3 generation, diacylglycerol,
which activates protein kinase C, is also generated as a co-product.
Protein kinase C inhibits calcium entry into the cell.* Thus, the
decrease in the beta-adrenergic tonus and the increase in the
parasympathetic tonus because of the protein kinase C-induced
inhibition of calcium influx and the inositol 1,4,5-trisphosphate-
induced inhibition of the sarcoplasmic reticulum calcium
pumps explain the decrease in total calcium content and the
increase in cytosolic calcium.> The smooth and striated muscles
associated with undescended testes demonstrate a persistently
low sympathetic tonus and an increased parasympathetic tonus
that appears to be associated with a decrease in the number of
sympathetic nerve fibers. Alterations in the autonomic tonus
persist throughout childhood (Figure 3).%
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Experimental support for inhibition of descent through the
decrease in sympathetic tonus

Testicular descent can be inhibited by administering non-steroidal
anti-androgens or performing a chemical sympathectomy during
the 15% to 19" day of fetal life. The testicular location is associated
with a reduced exposure to the sympathetic tonus, which is essential
at a critical point of development for the descent of testes.>>*

Other suprascrotal locations, including retractile, gliding, and
ascending testes

Terms such as gliding or retractile testes have been used for testes
located in the suprascrotal region. However, a common etiology
for suprascrotal localizations is possible. Evaluating the testicular
location based on the different definitions and identifying the
different etiologies may make the topic more confusing than
understandable.

A retractile testis is one that in present in the suprascrotal region
due to a hyperactive cremasteric reflex. However, the definition of
a hyperactive cremasteric reflex remains obscure. Furthermore, an
activated reflex arc cannot be reactivated before the completion
of the ongoing reflex arc. Thus, if a testis retracts because of the
cremasteric reflex, it should retract and descend alternatively.
Moreover, the cremasteric reflex is subject to desensitization and
cannot be reactivated repeatedly. Therefore, the cremasteric reflex
cannot explain the suprascrotal localization of the testis.”

Electromyographic evaluation of the cremasteric reflex in boys with
undescended and retractile testes has revealed similar findings.*
A permanent decrease in the sympathetic tonus and an increase
in the parasympathetic tonus increases the cytosolic calcium level
in the CM which initiates CM contraction. The contractile status of
the CM defines the degree of suprascrotal localization. A permanent
increase in the contractile status may result in contracture formation.
Contracture formation results in an ascending testis. Thus, the
contractile status of the CM, and not the cremasteric reflex, defines
the suprascrotal localization of an initially descended testis.

The alterations also link the decrease in fertility and increase
in the risk of malignancy

Binding of ligands to beta-2 adrenergic receptors coupled to
G-proteins releases as, which activates adenyl cyclase to generate
cyclic adenosine monophosphate. However, the parasympathetic
system acts via the activation of phospholipase C.°® An increase
in the levels of cyclic adenosine monophosphate (cCAMP) activates
the transcription of specific target genes that contain the cAMP-

Sympathetic Parasympathetic Sympathetic Parasympathetic

FIG. 3. The autonomic balance shifts in boys with undescended testis in
favor of a parasympathetic tonus.
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response element. Regulation of gene expression by cAMP plays an
important role in controlling cell proliferation and differentiation.*®
The decrease in sympathetic tonus, and thus lower cAMP levels in
boys with undescended testes, can be attributed for the decrease
in spermatogenesis. A high risk of infertility (20-25%) among boys
with undescended testes is associated with a reduction in the
number of germ cells in both testes. For every 6 months of delay in
orchiopexy, there is a 1% reduction in the paternity rate,> which can
be attributed to the ongoing signals toward programmed cell death.
However, relocating the suprascrotal testis into the scrotum will not
normalize the shifted autonomic balance. The ideal temperature
for the sympathetic tonus to produce an effect on the asS activity
is approximately 36 °C. Adenyl cyclase is inhibited in testes that
are subjected to high temperatures.””* Therefore, the injury does
not only result from the shift in autonomic balance. Additional
factors may play a role in deepening the effect of the decrease in
sympathetic tonus by inhibiting adenyl cyclase activity. Relocating
the undescended testes into the scrotum may help alleviate the
additional component of injury.

Continuous stimulation of the protein kinase C pathway by phorbol
esters results in the development of tumors.* Dominance of a
parasympathetic tonus results in an increase in the stimulation
of the phospholipase C pathway, which may be attributed to the
increase in the risk of in males with undescended testes.

Programmed cell death in smooth muscle

The principal component of programmed cell death is a
proteolytic system that involves a family of proteases called
caspases.” (Caspases are activated through the following two
main pathways: extrinsic and intrinsic. The extrinsic pathway
involves the Fas and Fas-ligand systems. Although activation of
this system directly executes programmed cell death in some
cells, the involvement of mitochondria is essential in other cells.
Involvement of the mitochondria which pertains to the depletion
of calcium stores via the G-protein-linked signal transduction
constitutes the intrinsic pathway.” Activation of phospholipase
C, which generates diacylglycerol and IP3, is one of the initial
steps. IP3 promotes the release of calcium from the internal
stores.®® Although depletion of calcium from the endoplasmic
reticulum may play a role in programmed cell death, it can
also be induced by a sustained increase in the cytosolic calcium
levels.?™%? The early increase in cytoplasmic calcium levels is
followed by a delayed increase in mitochondrial calcium levels,
which is a critical event in programmed cell death.® The increase
in mitochondrial calcium facilitates calcium-induced transient
opening of the mitochondrial permeability transition pores and
the release of cytochrome c.®? Precipitation of programmed cell
death requires a state of calcium overload.®* A set of proteins
participate in the regulation of programmed cell death. Among
these proteins, Bcl-2 inhibits apoptosis, and Bax induces apoptosis
when overexpressed.®® Bax is present in the cytosol but gets
incorporated into the mitochondrial membrane after a death is
signaled. It induces the opening of the permeability transition
pore, release of cytochrome ¢, and activation of the downstream
caspase pathways.> Apoptosis precipitation is associated with
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the overexpression of calcium ATPase in the sarcoendoplasmic
reticulum, which augments cellular and sarcoendoplasmic
calcium loading.*

Activation of phospholipase C in the SM is accomplished by
parasympathetic tonus. Therefore, the autonomic balance shifts
in favor of a parasympathetic tonus. The parasympathetic system
does not depend much on androgens. Although the sympathetic
system is sexually dimorphic and highly responsive to androgens, it
lacks androgen receptors. Androgens affect the sympathetic system
through the afferent system.* The increase in the parasympathetic
tonus can be accomplished by decreasing the sympathetic tonus
via the upregulation of androgen receptor-controlled afferent
neurotransmitters.?'

G-protein-linked signal transduction activates phospholipase C to
generate IP3. Depletion of calcium stores and an increase in the
cytosolic calcium is followed by an overload of the mitochondrial
calcium. Increase in the Bax and Fas levels and regulated targeting
of Bax initiates the cascade of programmed cell death (Figure 4).

The alterations in structures associated with undescended testes
support the initiation of programmed cell death. The presence of
undescended testes indicate a decrease in the SM necessary for
propelling the testis through the PV via an early shift in the balance
of autonomic tonus. Early activation also causes the shift to be
sustained. The study findings of Beuermann et al.® confirm the role
of programmed cell death in the mechanism of testicular descent.

Programmed cell death in smooth muscle explains vaso-
epididymal anomalies

Undescended testes are associated with a decrease in the size of
the efferent and epididymal ducts. The decrease in size mainly
occurs due to the underdevelopment of the muscular wall. This
may indicate that an undescended testis is a primary congenital
illness of the testes and spermatic ducts that may not be completely
reversible by surgical treatment.®® Orchidectomy induces apoptosis
in the epididymis.” Whereas, chemical sympathectomy causes SM
abnormalities within the vas deferens. The muscle layer area and
epithelial height in the vas deferens are also affected by sympathetic
denervation.®® Castration, even after puberty, decreases the volume
of the vas deferens muscle.*> Thus, the persistent decrease in
sympathetic tonus may satisfactorily explain the development of

Shift in autonomic balance in favour of
parasympathetic tonus

=l
| Activation of phospolipase C — generation of inositol 1.4.5-trisphosphate |

-

| Release of Ca*2 from stores — elevations in cytosolic Ca*? |

-

| Mitochondrial Ca*2 overload. Upregulation of Bax and Fas |
-

| Initiation of programmed cell death cascade I

FIG. 4. Programmed cell death in the smooth muscle.

Balkan Med J, Vol. 41, No. 2, 2024



94

vaso-epididymal anomalies via programmed cell death in males
with undescended testes.

Persistence of smooth muscle: reason and results

Histopathologic evaluations have revealed the presence of SM in sacs
associated with inhibition of PV obliteration. Furthermore, tissue
explants of sacs also predominantly give rise to SM.® Sympathetic
nerves are among the factors that exert trophic changes in SMs by
increasing the intracellular cAMP levels via the beta-adrenergic
receptors.” Therefore, sympathetic innervation is necessary for the
maintenance of SM.”' The persistence of SM in the sacs indicated the
maintenance of a autonomic tonus without a shift. The mechanism
that initiates programmed cell death in the SM is the shift in the
balance of the autonomic tonus in favor of a parasympathetic tonus
(Figure 3). A shift that is achieved by a decrease in the sympathetic
tonus over time or a change in the intensity or duration is a
physiological requirement for the obliteration of the PV. Both early
and inefficient shifts from this physiological phenomenon result in
several pathological conditions (Figure 5).

The persistence of SM inhibits PV obliteration. The amount of residual
SM determines whether an inguinal hernia or hydrocele develops.”
The SM surrounding the PV may contribute to the increase in risk
of incarceration in a child with an inguinal hernia. The pressure
in sacs associated with hydroceles is usually higher than the intra-
abdominal pressure.”? The SM in the sac wall may contribute to the
increase in pressure by pushing the fluid into the scrotum.

The close interaction between the requlation of autonomic
tonus and control of pulsatile release of gonadotropins points
the responsible center

Although controversial, boys with either a unilateral or bilateral
undescended testes have decreased mean levels of plasma
testosterone and luteinizing hormone.” Post-natal Leydig cell
secretion is reduced in boys with undescended testes. Because
chemical sympathectomy blocks androgen biosynthesis, blunting
might be explained by a decrease in the sympathetic tonus.”
Furthermore, because pituitary luteinizing hormone secretion is
also defective, the disorder involves not only the testes but also the
central nervous system.”

Feridun Cahit Tanyel. Descent and Obliteration of Processus Vaginalis

Peripheral regulation of adrenergic maturation is governed by
suprasegmental mechanisms in the central nervous system.”
Central catecholaminergic neurons are involved in sympathetic
nerve discharge.’® Its activity is within the center of regulation
of shift in an autonomic tonus. Thus, silencing of the central
catecholaminergic activity may shift the autonomic balance in favor
of a parasympathetic tonus.

Various non-peptide neurotransmitters, including catecholamines,
participate in the modulation of gonadotropin-releasing hormone
neuron activity and gonadotropin-releasing hormone secretion.”

Central catecholaminergic activity also plays a role in the control
of the pulsatile release of the gonadotropin-releasing hormone.
A close interaction exists between the regulation and synthesis
of androgens and the sympathetic tonus. Silencing of the central
catecholaminergic activity may also be responsible for the hormonal
alterations associated with undescended testes.

A center that takes part in the regulation of both the shift in
autonomic balance and the androgens appears to be responsible
for the process.

A unilateral undescended testis is actually a bilateral disease

Electrophysiological evaluation of the cremaster reflex in patients
with undescended testes demonstrates a shortened latency and
prolonged activity of cremasteric responses, which indicates
impairment of the suprasegmental inhibition. Furthermore, the
undescended and contralateral descended sides reveal similar
results. On the other hand, 20-25% of malignancies associated
with unilateral undescended testis are encountered in the
scrotal testes.®® The autonomic tonus balance is regulated in the
brain, which demonstrates lateralization. The side of the clinical
picture is determined through the lateralized localization of the
centers. Despite the unilateral clinical appearance, both testes
are affected.

Concluding remarks

Herein, we have defined the mechanism of testicular descent
while taking into consideration all the variables associated with
the descent process. Noteworthy points, such as the association
between SM and inhibition of PV obliteration, have already been

Early shift in autonomic balance in favour of

Inappropriate intensity or duration parasympathetic tonus
of signals for programmed cell death
= = L
moot Persistence of alterations
N N | Decrease in s h muscle l o s
More smooth muscle | Less smooth muscle | - . B
- . . | Inadequate propulsive force | Relraciils or stcanded teatia
]
Inguinal hernia I b ?‘:’ﬁ;’dﬁ:ﬂ
| Undescended testis || -

FIG. 5. Initiation of programmed cell death before the descent of testis or its inappropriate intensity and duration in different clinical problems.
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confirmed in previous studies. We believe that this article provides
the most satisfactory explanation proposed to date. Further studies
are required that evaluate the mechanism of testicular descent
from our perspective.
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