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•Kidney
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•Testis
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Study of Testis and Gubernaculum in Human Fetuses and Undescended 
Testis

- Fetuses without anomalies
- Prune Belly Syndrome
- Undescended Testis



Fetal Biometry

Total Length

VC Length

Weight 

Foot length
D



TESTICULAR MIGRATION

• Stage 1 – Transabdominal

• Stage 2 – Inguinoscrotal



STAGE 1- TRANSABDOMINAL

Testicular migration from the 

abdomen to the internal inguinal 

ring that begins around the 8th

WPC and lasts until the 15th WPC



STAGE 2 - INGUINOSCROTAL 

- Abdomen to Scrotum traversing abdominal wall between
17th to 30 weeks of gestation

- Gubernaculum: very important in this stage



BODY 
WEIGHT 

POSITION 
ABDOMINAL INGUINAL SCROTAL 

14 - 430 g 94.8% 5.2% 0 
435 - 970 g 53.8% 46.2% 0 
990 - 2530 g 6.25% 9.4% 84.35% 

≥ 1200 g 0 0 100.0%



217 fetuses – 434 testes

329(75.8%) - abdominal, 48(11.05%) – inguinal
57(13.13%) - scrotal

We do not observe fetuses with less than 200g,
22.5cm of CRL and less than 17WPC with the
testis in inguinal canal

The first case of inguinal testis was observed in
a fetus with 17WPC, 203g and 15cm of CRL

All the fetuses with more than 30WPC had the
testis in scrotum.





9 Cases of Assymetric testicular
(2.7%)



Assymetric Testicular Migration – Rare Situation



TESTICULAR MIGRATION
» SEVERAL FACTORS:

» HORMONAL STIMULI

» INTRA ABDOMINAL PRESSURE

» DEVELOPMENT OF INGUINAL CANAL AND 

PROCESSUS VAGINALIS

» STIMULUS FROM GENITOFEMORAL NERVE

» DEVELOPMENT OF THE GUBERNACULUM



INTRA-ABDOMINAL PRESSURE
» Adjuvant Factor

» D – Abdominal Wall  And 
Gubernacular transection 
– Low Migration



STIMULUS FROM GENITO-FEMORAL

» GFN – Second Messenger for 
ANDROGEN by release of Calcitonin
gene-related peptide (CGRP)

» GFN contain CGRP

» CGRP – Rhythmic contractions of
the gubernaculum
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Insulin-like peptide 3 (INSL3) is a small pep-
tide hormone of the insulin-relaxin family, which is 
produced and secreted by the fetal Leydig cells in 
the testes only following gonadal sex determination 
around 8WPC and represents a major secretory prod-
uct uniquely from the male fetus (41). The INSL3 is 
very important during testicular migration because it 
influences gubernacular ligament thickening, anchor-

ing the testis in the inguinal region and promoting the 
migration of the testis until the inner inguinal ring (41).

 The integrity of the axis between the testis, hypo-
thalamus and pituitary, which regulates testosterone pro-
duction, is important for the testicular migration process. 
Cryptorchidism is a common event in pathologies on this 
axis, such as hypogonadotropic hypogonadism and 5-al-
pha reductase deficiency (15, 23). Testosterone appears 
to play an active role in testicular migration, inducing the 
development of important structures for testicular migra-
tion such as the vaginal process, the vas deferens, the 
epididymis, the inguinal canal and the scrotum. Another 
mechanism of action of testosterone would be through 
stimulation of the genitofemoral nerve, which would in-
duce the production of CGRP that acts by stimulating the 
development of the testicular gubernaculum.

 The gubernaculum undergoes a “swelling re-
action” during the transabdominal phase and is mainly 
under the control of INSL-3 and Mullerian Inhibitory 
Substance/Anti-Mullerian Hormone (1, 9). The 2nd 
phase of testicular descent is regulated by androgens 
and calcitonin gene-related peptide (CGRP) release 
from the sensory nucleus of the GFN. In rodents, the 
active proliferation of the gubernacular tip and cremas-
ter muscle, its rhythmic contraction, as well as the che-
motactic gradient provided by the CGRP result in even-
tual migration of the testis into the scrotum. Cremaster 
muscle matures slower than other body muscles, and 
the persistence of immature myogenic proteins seen in 
cardiac muscle allows rhythmic contraction to guide 
the testis into the scrotum. Finally, remodelling of the 
cremaster muscle enables gubernacular eversion (1, 
42, 43). Further understanding of the molecular regu-
lators governing the structural and hormonal changes 
in the cremaster muscle may lead to new advances in 
the treatment of undescended testes.

While CGRP may indirectly influence some as-
pects of reproductive physiology, its role in testicular 
migration specifically is not well defined.

CONCLUSIONS

The gubernaculum testis has important struc-
tural alterations during the testicular migration and the 

Figure 3 - The figure shows a schematic drawing fetal 
of the genitofemoral nerve (*) action in testicular 
migration. The androgens originate in testis (T) 
masculinize the spinal nucleus of the genitofemoral 
nerve and result in an increase in the number of 
motoneurons in this region with consequent increase 
in secretion of the calcitonin gene-related peptide 
(CGRP) that induces structural modifications of 
gubernaculum testis (G) during testicular descent.



519

REVIEW ARTICLE
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ABSTRACT

 
Purpose: The gubernaculum seems to be the most important anatomical structure in the 
testicular migration process. The objective of this paper is to review current literature re-
garding the role of gubernaculum testis nerves in testicular migration. We conducted a com-
prehensive literature review about the gubernaculum testis innervation. A PubMed database 
search was performed in April 2024, focusing on gubernaculum testis and cryptorchidism 
and genitofemoral nerve (GFN) and calcitonin gene-related peptide (CGRP) gene.  The gu-
bernaculum has its own nerve supply, the GFN, descending on the anteromedial surface of 
the psoas muscle from L1-L2 segments. The second phase of testicular descent is regulated 
by androgens and CGRP, released from the sensory nucleus of the GFN. The GFN doesn’t 
directly play a role in testicular migration but there is a theory that shows a regulatory 
function of this nerve in hormonal action during this process.  The gubernaculum testis has 
important structural alterations during the testicular migration and the genitofemoral nerve 
and CGRP gene are of great importance in this process. The genitofemoral nerve provides 
motor innervation to the cremaster muscle and gubernaculum, which helps regulate the 
position of the testes within the scrotum.
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groin, regulated by INLS-3 (23). INSL-3 is secreted by 
the Leydig cells and controls gubernaculum swelling 
via its receptor, LGR8 (leucine-rich repeat containing G 
protein-coupled receptor 8, also known as GREAT or 
relaxin receptor 2), a process resulting in thickening 
of the gubernaculum because of increases in water, 
glycosaminoglycan and hyaluronic acid content (1, 
2 , 23). At this moment, the future inguinal canal is 
still only a space in the musculature of the anterior 
abdominal wall, where only mesenchyme tissue 
exists. In this region, the genital branch of the 
genitofemoral nerve crosses the abdominal wall and 

descends to the scrotum where it will innervate the 
cremaster muscle, and subsequently, in the caudal to 
cranial direction, will provide the nerve supply to the 
gubernaculum (1, 19).

Inguinal-Scrotal Stage of testicular Migration
The inguinal-scrotal stage is the transition of 

the testes through the inguinal canal until their defini-
tive arrival in the scrotum that begins around the 20th 
WPC and lasts until the 30th WPC (1, 23). During this 
stage, after the testis crosses the external inguinal ring 
the gubernaculum migrates across the pubic region to 

Figure 1 - Gubernaculum Testis. 

The figure shows some aspects of the gubernaculum testis during testicular migration. A) A fetus with 20 weeks post conception (WPC), the 
abdominal wall was opened and we can observe the testis in abdominal position (T) and the gubernaculum (G) near to internal inguinal ring, B= 
Bladder; B) In this figure we can observe a fetuses with 21WPC, the inguinal canal was opened to show the relationship of gubernaculum testis(G) 
with the inguinal canal, T=Testis, B=Bladder; C) The figure shows a fetuses with 24WPC with the testis in inguinal position, we can observe the 
dissection of the gubernaculum testis (G) and D) In this picture we can observe a photomicrography of the gubernaculum testis in a fetus with 
20WPC in abdominal position.  The arrow shows the gubernaculum innervation, Immunohistochemycal with  tubuline antibody X400.



INGUINAL CANAL AND PROCESSUS VAGINALIS

» Gubernaculum underwent
a swelling reaction through
the inguinal canal to creat
the processus vaginalis

» The cremaster muscle
developed in the outer rim 
of the proximal 
gubernaculum outside PV



PROCESSUS VAGINALis



GUBERNACULUM

• Most Important Structure in Testicular Migration

• Morphological changes during the human fetal period



GUBERNACULUM

» ELONGATED AND CYLINDRICAL MESENCHYMAL STRUCTURE
» EXPANDS INGUINAL CANAL AND PULLS THE TESTIS
» CONNECTS THE INFERIOR POLE OF THE TESTIS AND THE TAIL OF EPIDIDYMIS 

TO THE SCROTUM



PROXIMAL GUBERNACULUM



98.8% normal fetuses
72.2% cryptorchidic

1.2% normal fetuses
22.2% cryptorchidic

5.6% cryptorchidic



Normal Relationship



Disjunction Anomalies



Disjunction and obstruction



89.7%

Normal = 97.25%

7.53%

2.05%

0.68%

0%



GUBERNACULUM DISTAL PORTION



GUBERNACULUM DISTAL PORTION
Testicular Ectopie

Ü
Multiple distal insertions1 – Femoral

2 - Scrotal
3 - Perineal
4 - Contralateral Hemi-Scrotum
5 – Pubopenile
6 - Abdominal Wall 

(Interstitial)



• Fetuses- 324 gubernaculum
Only 2 (0.6%) – Pubo-penile 

Undescended Testis
120 Gubernaculum – Without anomalies



STRUCTURE OF FETAL GUBERNACULUM IN HUMAN 
FETUSES

» ELASTIC FIBERS

» COLLAGEN

» MUSCLE

» GAGS



ELASTIC FIBERS

15 WPC 28 WPC
» Concentrated at the distal end
» Appeared only later in testicular descent
» Gubernaculum becames an esentially fibrous

structure



MUSCULE CELLS

15 WPC 24 WPC
» Overall paucity of muscle cells
» Striated muscle cells were sparse
» Gubernaculum should not be capable of contraction?



COLLAGEN

15 WPC 27 WPC
» Early phases – loose extracellular matrix and numerous

fibroblasts
» Scrotum – Progressively fibrous with low cellularity –

Increases collagen



ABDOMINAL GUBERNACULUM

Earlier in testicular descent the gubernaculum is more hydrated and less
fibrous, and subsenquently undergoes extensive remodeling.



SCROTAL GUBERNACULUM

� Decrease in its volume and length

� Essentially a fibrous structure

� Densely packed collagen fibers interspersed with separated fibroblast-like cells



TESTICULAR MIGRATION: REMODELING OF CONNECTIVE TISSUE
AND MUSCLE CELLS IN HUMAN GUBERNACULUM TESTIS

WALDEMAR S. COSTA, FRANCISCO J. B. SAMPAIO,* LUCIANO A. FAVORITO AND

LUIZ E. M. CARDOSO
From the Urogenital Research Unit, State University of Rio de Janeiro, Rio de Janeiro, Brazil

ABSTRACT

Purpose: We present the main morphological modifications in the human gubernaculum during
testicular migration in humans.

Materials and Methods: We obtained 12 gubernacula from fresh, macroscopically normal
human fetuses at 15 to 29 weeks of gestation. Collagen was evidenced using trichrome and Sirius
red staining procedures, while Weigert’s resorcinol-fuchsin and anti-human elastin antibody
were used to reveal elastic system fibers. Smooth muscle cells were detected by anti-human
smooth muscle !-actin antibody.

Results: When the testes were still located in the abdomen at 15 to 16 weeks of gestation,
collagen fibers were sparse and embedded in a loose extracellular matrix. The amount of fibers
then gradually increased with age and at 28 weeks of gestation the gubernaculum was mostly
collagenous in composition. Elastic fibers had a similar growth pattern, although they were
located mainly at the distal end of the gubernaculum. Fibroblasts largely predominated over
other cell types and decreased in number with gestational age, whereas smooth muscle cells were
restricted to the walls of blood vessels. Striated muscle cells were detected at the scrotal end of
the gubernaculum, where they were disposed as isolated and scattered bundles running in
various directions. Like fibroblasts, their number also decreased with age.

Conclusions: During testicular migration gubernacular connective tissue undergoes extensive
remodeling and ultimately becomes an essentially fibrous structure rich in collagen and elastic
fibers. Such changes should decrease the size of the gubernaculum and, thus, contribute to other
forces that cause the testes to move toward the scrotum. In fact, because of the lack of smooth
muscle cells, and the amount and organization of striated muscle cells, active contraction of the
gubernaculum is less likely to be an important factor in testicular descent.

KEY WORDS: testis, fetus, scrotum, connective tissue, cryptorchidism

In human fetuses the testes normally migrate from the
abdomen to the scrotum, traversing the abdominal wall be-
tween the 15th and 28th weeks of gestation (17th to 30th
menstrual weeks). Complications that adversely affect this
displacement may lead to cryptorchidism and other testicu-
lar abnormalities. However, the mechanisms that regulate
testicular migration are not yet well established. The most
accepted theories for explaining testicular descent in humans
are related to increased intra-abdominal pressure,1, 2 the de-
velopment of the epididymis, vas spermatic, vas deferens and
inguinal canal,1 development of the gubernaculum,3, 4 stim-
ulus from the genitofemoral nerve4 and various stimuli from
hormones and biologically active peptides with systemic
and/or paracrine effects.2, 5–7

The gubernaculum is an elongated and cylindrical mesen-
chymal structure that connects the inferior pole of the testis
and the tail of epididymis to the scrotum.3, 4 Histologically
the gubernaculum is composed of an abundant extracellular
matrix that is rich in glycosaminoglycans (GAG)s and mes-
enchymal cells, such as fibroblasts and smooth muscle
cells.3, 4 Putative morphological and compositional changes in
the gubernaculum are considered to have an important role
in testicular migration. In fact, the gubernaculum undergoes

extensive remodeling during this process3 and yet the orga-
nization and composition of its extracellular matrix and cells
remain poorly known, especially in human tissue.

The role of the gubernaculum during testicular migration has
been explained mainly by its capacity of dilatation and contrac-
tion.3,4 The gubernaculum increases in volume mainly during
the second trimester of gestation, when the testis passes
through the inguinal canal, most likely due to increased GAG
synthesis.4 It is supposed that the increase in gubernaculum
volume is important for facilitating testicular passage through
the inguinal canal.3–5 Although the mechanisms that regulate
these marked structural modifications are still not well known,
experimental evidence suggests that several and diverse hor-
mone or other soluble factor may be involved,2 including the
nonandrogen hormone insulin-like factor-3,8,9 androgens that
may act in paracrin fashion10 and calcitonin gene-related pep-
tide, which is a neuromuscular transmitter.2

Experimental studies in various animal models show mod-
ifications in the gubernaculum during testicular migration,
demonstrating that this structure is of the utmost impor-
tance for this process.11–15 Some studies of morphological
macroscopic aspects of the testicular migration have been
done in human fetuses.16–18 Nevertheless, to our knowledge
a detailed analysis of the molecular and cellular components
of gubernacular connective tissue is lacking. We correlated
the morphology of the gubernaculum with testicular position
in human fetuses at different gestational ages, focusing anal-
ysis on its principal components, that is elastic fibers, muscle
cells and collagen.
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We studied 12 right gubernacula obtained from 12 fresh
human fetuses that died of causes unrelated to the urogenital
tract. The fetuses were macroscopically well preserved and
no signs of congenital malformation were detected. The ges-
tational age of 15 to 29 weeks, corresponding to 17 to 31
menstrual weeks, was estimated according to foot length
criteria.19–22 The fetuses were also evaluated in regard to
crown-rump length and body weight immediately before dis-
section (see table).

After fetal classification the abdomen, inguinal canal and
scrotum were opened to identify and remove the testes, epi-
didymides and gubernacula. The removed tissue samples
were immediately immersed in Bouin fixative for 48 to 72
hours. The material was then processed by routine histolog-
ical methods and embedded in paraffin, from which 5 !m.
sections were obtained.

For histochemical analysis collagen fibers were stained
with Gomori’s and Masson’s trichrome as well as with Sirius
red.23 The different forms of elastic fibers, comprising the
so-called elastic fiber system, were visualized by Weigert’s
resorcinol-fuchsin technique with and without previous oxi-
dation by peracetic acid.23 For immunolabeling the standard
avidin-biotin conjugate immunostaining procedure with ap-
propriate positive and negative controls was used. To detect
elastic fibers we used monoclonal antibody No. 25011/165
(Institut Pasteur, Lion, France) against human elastin, di-
luted 1:2. To detect smooth muscle cells we used A-2547
anti-human smooth muscle "-actin monoclonal antibody
(Sigma Chemical Co., St. Louis, Missouri) according to pre-
viously described techniques.24–26

RESULTS

Cellular components. Fibroblasts were the most abundant
cell type in the gubernaculum during the gestational period
studied. Identification of these cells was based on their loca-
tion shape (figs. 1 and 2, A) and because they failed to stain
with anti-human smooth muscle "-actin antibody (fig. 3).
Early in gestation when the testes were abdominal in posi-
tion, fibroblasts were homogeneously distributed in the
whole gubernaculum at relatively high density (figs. 1, A and
B, and 2, A). Cell density then decreased sharply with age, so
that by 29 weeks of gestation when the testes were in the
scrotum, the intercellular space was noticeably larger (fig. 4).
Smooth muscle cells were absent from the gubernacular tis-
sue between weeks 15 and 29, as revealed by immunostain-
ing sections with anti-smooth muscle "-actin antibody. Ac-
cordingly positive antibody staining was observed only in
blood vessel walls (fig. 3).

Elongated cells organized as discrete bundles were the
other major cell type present in the gubernaculum (figs. 1,
A, 4 and 2, A and B). Higher magnification photomicro-
graphs showed a characteristic cytoplasmic banding pat-
tern (fig. 2, B), thereby indicating that they were striated
muscle cells. Throughout the gestational period studied
the muscle cell bundles were preferentially located at the
distal end of the gubernaculum and their amount de-
creased with age. In samples from 29-week fetuses there
were fewer muscle bundles, which were replaced by fibrous
connective tissue (fig. 4). Notably the bundles tended to be
disposed transversely in relation to the long axis of the
gubernaculum (fig. 1, A).

Collagen. By 15 weeks of gestation when the testes were
located in the abdomen, the gubernaculum had a rather loose
and hyaline extracellular matrix (figs. 1, B and 2, A) with few
collagen fibers, as indicated by Gomori’s trichrome staining
(fig. 2, A). In fetal samples from weeks 20 to 24 the amount of
collagen increased and, thus, the extracellular matrix be-
came moderately dense (figs. 5 and 2, A). At 28 weeks Sirius
red collagen (fig. 2, C) and Masson’s trichrome (fig. 2, B)
stains revealed that the extracellular matrix was already
dense with abundant collagen fibers. At 29 weeks the extra-
cellular matrix was even denser and the gubernacular tissue
was reminiscent of mature scar (fig. 4).

Elastic fibers. The expression of elastic fibers in the
gubernaculum from weeks 15 to 29 was similar to that of

FIG. 1. Cellular components in human gubernaculum during fetal development. A, longitudinal section of gubernaculum from fetus 20
weeks after conception reveals that collagen fibers form a dense sheath around gubernaculum but elsewhere density is low and extracellular
matrix is mostly hyaline. Bundles of muscle cells (arrows) localize at distal end, yet are absent from other regions of gubernaculum. Note that
bundles are mainly oriented transversely with regard to long axis of gubernaculum. Gomori’s trichrome, reduced from !40. B, fibroblast-like
cells with typical elongated nuclei at distal end of gubernaculum from fetus 15 weeks after conception. Note uniformity of cell population.
H&E, reduced from !400. C, section from fetus 28 weeks after conception reveals dense organization of collagen fibers and predominance
of sparsely distributed fibroblast-like cells (arrows). Masson’s trichrome, reduced from !400.

The position of the testis and fetal parameters
No. Gestational

Wks.
Wt.

(gm.)
Crown/Rump
Length (cm.) Rt. Testis Lt. Testis

15 170 15 Abdominal Abdominal
15 225 17 Abdominal Abdominal
16 190 14 Abdominal Abdominal
20 381 18 Abdominal Abdominal
20 468 18 Abdominal Abdominal
20 371 19 Abdominal Abdominal
24 865 25 Canalicular Canalicular
24 660 20 Abdominal Abdominal
25 698 23 Abdominal Abdominal
28 1,415 36.5 Scrotal Scrotal
28 1,291 27.5 Scrotal Scrotal
29 1,190 27 Scrotal Scrotal
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collagen (figs. 6 and 2, D and E). Thus, in fetal samples
from weeks 15 to 20 no elastic fibers were detected by
anti-human elastin antibody (data not shown) or by
Weigert’s resorcinol-fuchsin (figs. 5, A and 2, D). On the
other hand, in the same sections the internal elastic mem-
brane of blood vessels had a clearly positive reaction, con-
firming absent elastic fibers in the gubernacular tissue
proper (fig. 2, D). By week 28 each staining technique
revealed conspicuous elastic fibers, (fig. 5, B and C) pref-
erentially located at the distal end of the gubernaculum
(fig. 2, E). At this part of the gubernaculum elastic fibers
gradually replaced striated muscle cell bundles (fig. 2, E).

DISCUSSION

Previous studies of the histological organization of the
gubernaculum in human fetuses were usually quite limited
in scope, describing this structure as containing abundant
extracellular matrix and a large number of undifferentiated
cells.3–5, 8 The gubernaculum undergoes extensive remodel-
ing during the fetal and postnatal periods, and a number of
experiments in animals variously demonstrated that this
structure is implicated in testicular migration.27–30 However,
experimental animals may not be good models for testicular
migration in humans, a notion that was already mentioned

FIG. 2. Cellular components, collagen and elastic system fibers in human gubernaculum during fetal development in humans. A, distal end
of gubernaculum from fetus 15 weeks after conception. Gubernaculum is largely composed of loose, hyaline extracellular matrix (asterisk),
whereas fibrous, collagenous components are mostly restricted to periphery (arrowhead). Embedded in extracellular matrix are numerous,
evenly distributed fibroblast-like cells and few bundles of muscle cells (arrows). Gomori’s trichrome, reduced from !100. B, higher
magnification of muscle cell bundles in distal end of gubernaculum show transversely (arrowheads) and longitudinally sectioned (arrow)
cells. In latter cells banding pattern is clearly noticeable. Note also presence of collagen fibers (stained blue-green) throughout interstice.
Sample from fetus 24 weeks after conception. Gomori’s trichrome, reduced from !1,000. C, sample from fetus 28 weeks after conception
shows dense collagen matrix (asterisk) at proximal end of gubernaculum where it attaches to testis (star). Sirius red, reduced from !40. D,
periphery of distal portion of gubernaculum from fetus 20 weeks after conception. Section was treated with Weigert’s resorcinol-fuchsin with
previous oxidation, and no significant amount of elastic fibers was detected in gubernacular tissue (asterisk). However, tunica intima of blood
vessels (arrows) was positively stained, which confirms specificity of histochemical technique. Reduced from !100. E, elastic fibers (arrows)
at distal end of gubernaculum in close association with muscle cell bundles. Sample from fetus 28 weeks after conception. Anti-human elastin
antibody, reduced from !100.
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GUBERNACULUM TESTIS AND PRUNE-BELLY SYNDROME

Disorder characterized by:
- Deficiency of the abdominal muscles, 

- Malformations of the urinary tract 
- Bilateral cryptorchidism.



GUBERNACULUM TESTIS AND PRUNE-BELLY SYNDROME

Increased intraabdominal pressure in PBS causes 

alterations in gubernacular structure?



» We studied 7 fetuses without anomalies and 3 fetuses with
Prunne Belly syndrome.





» The morphometric analysis was evaluated using 
the software Image J.



Prunne Belly, 23 WPC. 200xControl, 21 WPC. 200x



Control, 21 WPC. 200x Prunne Belly, 23 WPC. 200x



COLLAGEN
PBS – Predominance of Collagen III

Control – 35WPC PBS – 31 WPC



NERVS

PBS– 35WPC

Control – 31WPC



» The gubernaculum of fetuses with PBS showed
altered concentrations of collagen (predominance
of collagen type III) and elastic fibers. These
structural alterations could be factors involved in
cryptorchidism in PBS.

Conclusions





GUBERNACULUM IN BOYS WITH CRYPTORCHIDISM

» Essentially a fibrous structure

» Increases collagen and Elastic Fibers



COLLAGEN – BIOCHEMICAL STUDY
� In the surgical samples, collagen

concentration varied from 80-
120µg/mg

� Concentrations were not
correlated with patient age

� Collagen concentration was
lower when the testis was
located more proximally.
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GAGS in GUBERNACULUM

» Early phases – Hydrated structure
» Decreases of GAG with fetal age
» At 16 WPC sulfated GAG - 55% chondroitin sulfate and 45% 

dermatan sulfate, and by the 28th SPC, 30 and 70% respectively
» Gubernaculum from cryptorchidic children contained only 

dermatam sulfat.

1         2         3         4         
5

CS

DS

HS

14.1mw   28.3mw    2.0yr      
8.0yr



COLLAGEN – HISTOCHEMICAL STUDY

� Indeed, a lower collagen

concentration when the

crytorchidic testis is more

abdominal suggests that an

underactivity of the factors that

mediate this remodeling is

associated with failure to

migrate.





ULTRASTRUCTURAL ANALYSIS OF THE GUBERNACULUM 
IN UNDESCENDED TESTIS

Gubernaculum is mostly collagenous
in composition (collagen system fibers
ranged in thickness from 0.2 to 0.4μm)
with a clear disarrangement

Elastic fibers had the same thickness
and were located mainly at the distal
end of the gubernaculum



ARTERIAL SUPPLY OF THE HUMAN FETAL TESTIS
» Preservation of an adequate arterial 

supply for the testis is crucial for 
successful orchiopexy.

» We analyzed the number and origin
of arteries supplying the fetal testis
during its migration from the
abdomen to the scrotum



METODOS
» 32 Human fetuses (13 to

22 WPC)
» Injection of Microvascular 

silicone rubber resin to fill
arterial tree

» Scrotal – 5
» Inguinal – 2
» Abdominal - 25



DISSECTION



72%

5% 23%4,7%



CONCLUSIONS

» The fetal testis, much like what occurs in the
adult, has a multiple arterial supply.

» In all cases the deferential and testicular 
arteries were present

» Surgical procedures involving division of the
testicular artery early in life have a sound
anatomical basis
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