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ABSTRACT

Objectives: To make a histological and stereological analysis of gubernaculum testis elastic system fibers, collagen and
striated muscle cellsin patients with cryptorchidism treated with human chorionic gonadotrophin (hCG).

Materials and Methods: Gubernacula tissue samples were obtained from 12 patients with cryptorchidism. Patients' ages
ranged from 1 to 3 years (mean 1.8). Of the 12 patients, 6 were treated with hCG. The samples were stained with Masson’s
trichrometo highlight muscle fibersand collagen, and Weigert’sresorcin-fuchsin to highlight the elastic system fibers. The
volumetric density of these components was determined by stereological methods.

Results: The volumetric density of collagen was increased in patients treated with hCG, ranging from 85.62% to 94.48%,
while in patients not submitted to hCG treatment the volume density ranged from 52.12% to 89.46% (p = 0.0052). The
volumetric density of the elastic system fiberswas higher in patientstreated with hCG ranging from 9.62% to 19.62%, while
patients not submitted to hCG treatment the volume density of elastic system fiberswas between 10.38% and 12.38% (p =
0.0030). Thevolume density of striated musclefibersin patientstreated with hCG ranged from 4.76% to 39.16%, while and
in patients not treated hCG it ranged from 3.24%t0 11.14% (p = 0.0052).

Conclusion: Gubernacular components alter significantly when submitted to treatment with hCG. Patients who underwent
hCG treatment and had no compl ete testicular migration had an increase in the concentration of elastic and striated muscle
fibers and a decrease in the volumetric density of collagen.
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INTRODUCTION The gubernaculum is a mesenchymal structure
attached superiorly to the inferior pole of the testis
and theepididymal tail (testicular portion) and attached

Cryptorchidism is one of the most common inferiorly in the inguinal canal or scrotum (scrotal
developmental defects in human males, with an portion) (4,5).
incidence of 2 to 5% in full-term newborns (1). The Histologically, the gubernaculumis composed

treatment is surgical (2); however, there are reports of an abundant extracellular matrix that is rich in
on several cases of testis migration after hormonal glycosaminoglycans and mesenchymal cells, such as
treatment with human chorionic gonadotrophin (hCG) fibroblasts (6-8). Theroleof gubernaculumin testicular

or gonadotrophin releasing factor (GnRH) (1). migration is especially dueto its ability to dilate and
The gubernaculum testis seemsto bethe most shorten, thusfacilitating the testis course through the
important structureinvolvedin testicular migration (3). inguinal cana (6-8).
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Gubernacular remodeling during fetal period
isinfluenced by direct androgenic stimulation and by
the action of the genitofemoral nerve (9,10). The
existence of androgenic receptorsin the gubernaculum
was assessed in experimental studies carried out in
rats(11). The existence of these androgenic receptors
in human gubernaculaisalso suggested (10). Therole
of hCG in the treatment of cryptorchidism is to
stimulate testosterone secretion, which induces an
increase of androgenic receptorsin the gubernaculum
(1,11,12).

To our knowledge, there hasbeen no previous
study on the structural changes in the gubernaculum
testiselastic system fibers, collagen and musclefibers
in patientswith cryptorchidism submitted to treatment
with hCG, ascompared to acontrol group not submitted
totreatment with hCG. Therefore, theaim of thisstudy
isto make ahistological and stereological analysis of
these structures in both groups.

MATERIALS AND METHODS

We studied 12 gubernacula (Figure-1) from
12 patientswith cryptorchidism, rangingin agefrom 1
to 3years(mean, 1.8). All patients were submitted to
surgical orchidopexy inthe period fromApril 2004 to
July 2005. The 12 patients studied were divided
according to previous use or not use of hCG.

The hCG treatment doses were delivered
according to the World Health Organization
recommendations (1), that is, twiceaweek for afive-
week period, according to age, children up to 2 years
old received intramuscular doses of 250 Ul (total of
2500 Ul), children older than 2 years received
intramuscular doses of 500 Ul (total of 5000 Ul). This
study was evaluated and approved by theinstitutional
review board at our institution.

Gubernaculum sampleswerefixedin buffered
formalin (pH = 7.2), dehydrated in a coholic solution,
clarifiedinxylol and embedded in paraffin. From each
fragment of gubernaculum, we obtained 20 different 5
micrometers thick sections, 5 of these sections were
selected and stained with the following histochemical
methods. Masson'strichrometo highlight musclefibers
and collagen, and Weigert's resorcin-fuchsin with and
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without previous oxidation with oxoneto highlight the
fibersof theeastic system. Metalloproteinasel and 111
immunohistochemical techniques were used to assess
alikelihood of damageto collagen fibers.

Five sectionsfrom each sample were selected
for the quantitative analysis. We studied 5 microscopic
fields chosen at random, totaling 25 test areas studied
for each gubernaculum, to atotal of 1200 test areas
for the compl ete study.

Imaging for the analysisand quantification of
the gubernaculum were obtained in a X400
magnification, under an Olympus optical microscope,
coupled to a Sony CCD video camera connected to a
Sony KX 14-CP1 video monitor. Resultsfor each field
were obtained through the quantification assessment
method, by superposing an M42 test grid (multi purpose
test system) on the video monitor screen (13).

The arithmetic mean of the quantification in
5 fields of each section was determined. Afterwards,
we obtained the mean quantification value for the 5
sections studied from each gubernaculum (total of 25

Figure 1—-Thisfigure showsa patient with cryptorchidismduring
surgery. Thetestiswasin theinguinal canal and we can observe
the gubernaculum testis (*) attached to the inferior pole of the
testis (T) and the epididymis (E), which presented a digunction
anomaly in this patient.
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test areas). General means of each studied
gubernaculumwasdivided by 42 (number of grid points
used in the stereological assessment) and the percent
value of fibers per gubernaculum was calcul ated.

The structures were analyzed and compared
through Kolmogorov-Smirnov test. Student’st test, not
paired, was used to test if the difference in the means
and the standard deviations between the 2 groups was
significant (14).

RESULTS

Patient age, cryptorchid testis position and the
mean volumetric density of collagen, striated muscle
and elastic system fibers are shown in Table-1 for
patientsthat used hCG and in Table-2 for patientsthat
did not use hCG. In our sample, all patients had
unilateral cryptorchidism and their testeswerelocated
intheinguinal canal.

Table 1 — Characteristics and results of the volumetric density
human chorionic gonadotrophin.

The statistical analysisfor volumetric density
of collagen, striated muscle and elastic system fibers
of the studied gubernaculaare shown in Figure-2. Of
the three elements, independently of hCG use or not,
collagen fibers are present in largest amount in the
gubernaculum of the studied patients, and the mean
concentration of collagen was more than two times
the mean concentration of the elastic system fibers
and striated muscle fibers.

The volumetric density of collagen was
higher in patients submitted to treatment with hCG
and ranged from 85.62% to 94.48%, whereas in
patients not treated with hCG the collagen density
ranged from 52.12% to 89.46% (statistically
significant, p = 0.0052). Figure-3 shows the
histol ogical aspect of collagen distributionin patients
submitted and not submitted to hCG treatment
previous to surgery. We can observe a lower
concentration of collagen in patients submitted to hCG
treatment.

evaluation (mean) in patients submitted to treatment with

Age Side Testicular Position  Elastic System Sriated Muscle Collagen Fibers
Fibers Fibers
1 right canalicular 9.6% 4.7% 89.4%
1 left candicular 10.7% 8.6% 85.1%
2 right canalicular 15.0% 281% 65.6%
2 left candicular 19.6% 39.1% 52.1%
2 right canalicular 181% 36.1% 57.6%
3 left canalicular 14.6% 23.3% 70.0%

Table 2 — Characteristics and results of the volumetric density evaluation (mean) in patients not submitted to treatment

with human chorionic gonadotrophin.

Age Side Testicular Position  Elastic System Sriated Muscle Collagen Fibers
Fibers Fibers
1 left canalicular 12.0% 11.1% 85.6%
1 right candicular 12.3% 4.2% A.4%
2 right candicular 10.3% 7.2% 90.8%
2 right candicular 11.2% 32% 93.7%
2 left canalicular 12.0% 37% 91.4%
3 left canal 11.6% 5.9% 91.2%
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Figure 2 — Thisfigure shows a statistical analysisthrough a not
paired test of the mean val uesfound in the quantification of collagen
(grey), striated muscle (hachured) and elastic fibers (black) in
patients submitted (A) and not submitted (B) to treatment with
human chorionic gonadotrophin.

Thevolumetric density of elastic system fibers
was higher in patients submitted to treatment with hCG
and ranged from 9.62% to 19.62%, whereasin patients
not submitted to treatment with hCG the volumetric
density of elastic system fibers ranged from 10.38%
t012.38% (dtatisticaly significant, p=0.0030). Figure-
4 shows the distribution of elastic system fibers in
patients submitted and not submitted to hCG treatment
previous to surgery. We can observe a high
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concentration of elastic system fibersin apatient treated
with hCG (Figure-4A) when compared to a patient not
treated with hCG (Figure-4B).

The volumetric density of striated muscle
fibers was higher in patients submitted to treatment
with hCG and ranged from 4.76% to 39.16%, whereas
in patients not submitted to treatment with hCG the
volumetric density of striated muscle ranged from
3.24%1011.14% (statistically significant, p = 0.0052).
Figure-5 showsthe histological distribution of striated
muscle fibersin patients treated and not treated with
hCG

COMMENTS

The gubernacular structure undergoes major
changes during the human fetal period. The
gubernaculum grows in volume during the second
trimester of pregnancy and undergoes a decrease in
itsturgidity and a shortening after the passage of the
testicle through the inguina canal (7,8,11,15). The
hormones would have an important role in this
reshaping, stimulating the fibroblasts to secrete
metalloproteinases, which would act in the
modifications of the gubernaculum extracel lular matrix
(11,16).
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Figure 3 — A) Photomicrography of the gubernaculum from a two-year-old patient submitted to treatment with human chorionic
gonadotrophin (hCG). We can observe the collagenase activity in different points of the analyzed field (Metalloproteinasestype |, X400).
B) Photomicrography of the gubernaculum of a two-year-old patient not submitted to treatment with hCG. We can notice few collagenase
activity throughout the analyzed area (Metall oproteinasestype, X400).
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Figure4—Distribution of elastic systemfibersin the gubernaculumtestis. A) Photomicrography of the gubernaculum of a one-year-old
patient submitted to treatment with human chorionic gonadotrophin (hCG). Weigert'sresorcin-fuchsin, X400. B) Photomicrography of the
gubernaculumof a three-year-old patient not submitted to treatment with hCG. We notice small amount of elastic systemfibers (Weigert's
resorcin-fuchsin, X400).

Ay L . : —venl - — = SR S S
Figure 5— Distribution of striated muscle in the gubernaculumtestis. A) Photomicrography of the gubernaculum from a two-year-old
patient submitted to treatment with human chorionic gonadotrophin (hCG) showing the typical aspect of striated musclefibers (Masson's
trichrome, X1000). B) Photomicrography of the guber naculum of a three-year-old patient not submitted to treatment with hCG (Masson’s
trichrome, X400).

The use of hormones (hCG and GNRH) is increase in the amount of testosterone, inducing the
the only known clinical treatment for cryptorchidism, appearance of androgenic receptors on thefibroblasts
with a success rate ranging from 15% to 50% (1). of the gubernaculum which would degrade the
The histological changes caused by theuseof hCGin extracellular matrix and would stimul ate the contraction
the germinative epithelium and in testicular collagen of the muscle fibers in the gubernaculum, thus
fibersarewell known (17,18), however, the structural determining its shortening (11). Since the hCG acts
changes in the gubernaculum, caused by the use of through receptors coupled to G proteins, the signals
hCG are not described in details. initiated after hCG administration may play arolein

A hypothesisthat could explain the migration these findings. Structures associated with
process of the testicle after using hCG, would be the undescended testis reveal s evidence of subjecting to
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less sympathetic, but more parasympathetic tonuses.
This signaling activates phospholipase C, however,
binding of hCG activates adenyl cyclase. Those
differencesmay provide basisfor lessvolume density
of collagen and higher volume density of elastic fibers
in gubernaculums during testicular migration (19,20).
Thistheory explains the presence of striated muscles
in the gubernaculum (10,11). In our study, we have
noticed that patients who have undergone the
treatment with hCG had a concentration of striated
muscl e fibers much higher than patients who had not
taken the hormone, which may reinforce the theory
that the use of hCG induces an increase in the
gubernaculum ability to contract.

Theonly report in theliterature that analyzes
the elements of the gubernaculum in patients with
cryptorchidism submitted to clinical treatment with
hCG (21) does not refer to a control group (patients
not treated) and shows alack of glycosaminoglycans
and muscle tissuein cryptorchid gubernacula (21).

The elastic system fibers, present in small
amounts at the beginning of human fetal period, grow
larger in fetuses' gubernaculum older than 25 weeks
(8). In fetuses with 28 and 29 weeks of age, whose
testicles have already completed their migration
(located inthe scrotum), the el astic system fiberswere
present in great quantity, mainly inthedistal portion of
the gubernaculum (8).

The elastic system fibers are structures that
changealot inthe gubernaculum, and are responsible
for the shortening of the gubernaculum and its later
change into a band of connective tissue (8). The
expression of androgenic receptors stimulated by
testosterone induces a reshape of the extracellular
matrix, so that the gubernaculum gets shorter through
the contraction originated in the striated musclefibers
as well as in the increase of elastic system fibers
concentration (11). We have noticed, in our study, that
the volumetric density of the elastic system fibersin
the gubernaculum was much higher in patients with
cryptorchid testes who received hCG, which would
be another evidence that would support the theory of
the expression of androgenic receptors.

During the period of testicular migration, the
connective tissue of the gubernaculum undergo an
important reshape and becomes, at the end of the
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migration, a fibrous structure essentially rich in
collagen tissue (8). Of the 3 structural elements of
the gubernaculum that had been studied here, the
collagen wasthe one that had been present in greater
concentration, independently of the use of hCG.

The increase in the volumetric density of
collagen, even in patientswith cryptorchidism, shows
that structural reshape of the gubernaculum
extracellular matrix took place, nevertheless, this
reshape would not result in complete testicular
migration (22). We have noticed in our study that the
volumetric density of collagen was much higher in
patients who had not taken hCG. These findings may
suggest that patients who used the hormone kept a
reshape of the gubernaculum connective tissue,
causing a decrease in the volumetric density of
collagen fibers, possibly indicating anincreasein the
activity of the metall oproteinases. Patientswho were
studied here have not shown a compl ete migration of
the cryptorchid testicle, which may indicate afailure
of the factors that stimulated the complete reshape,
such as, for instance, a deficiency of the androgenic
receptors on the gubernaculum.

We concluded that the histological congtituents
of the gubernaculum undertake a major change when
submitted to treatment with hCG. Patientsthat received
hCG and did not experience completetesticlemigration,
showed an increase in the concentration of elastic and
striated muscle fibers and a decrease in the relative
concentration of collagen. These changes could be
related to the stimulation that testosterone exerts on
the androgenic receptors causing the shortening of the
gubernaculum.
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EDITORIAL COMMENT

Theroleof gubernaculumin descent iswritten
to bethrough dilating and shortening. Thisexplanation
is very controversial. Since the hCG acts through
receptors coupled to G proteins, thesignalsthat initiate
after hCG administration may play role in those
findings. Structures associated with undescended testis
reveal sevidence of subjecting toless sympathetic, but
more parasympathetic tonuses. Thissignaling activates
phospholipase C, however, binding of hCG activates
adenyl cyclase. Those differences may provide basis
for less volumetric density of collagen and higher
volume density of elastic fibers.

The concepts that formed the basis of the
manuscript were very different from my concepts of
testicular descent. | think that the gubernaculum,
which represents the primitive mesenchymal tissue
ceases to exist after giving rise to muscles (1). The
structures accepted to represent the postnatal
gubernaculum arethe remnants of processusvaginalis
(2). The remnants of processus vaginalis contain
smooth muscle. We have some reports on this issue
in the literature (3-6). Since structures in boys with
undescended testisreveal evidence of being subjected
to more parasympathetic tonus, and hCG activates
adenyl cyclase through receptors coupled to G
proteins, those signaling mechanisms may actually
provide basisfor thefindings encountered in this study
(7,8).
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