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Abstract
Purpose: the objective of the work is to determine the testicular regions favorable for the realization of a
testicular biopsy without damaging the important vessels.
Material and Methods: 8 left and right testes were collected from 3 immature Wistar rats and 1 adult
control, aged 15, 25 and 40 days for the young rats and 7 months for the adult. The testes were taken under
inhalation anesthesia. The testes were examined by eye and the images were obtained from a digital camera.
Results: Results showed that the testicular (or spermatic) artery with a large caliber had a subcapsular
arrangement. It was tortuous and followed the anterior edge of the testicle from the upper pole to the lower
pole. As that vessel passed along this place it formed an arterial handle and ascended along the posterior edge.
The arrangement of this artery was identical for all populations of rats. Very small vessels were observed
beneath the internal surface of the albuginea of the testis mainly from the lateral areas of the testis. They had
transverse, horizontal and oblique directions and which intensified with the age of the animals.
Conclusion: Anatomically, the results of this study highlight the situation and caliber variability of the
superficial vessels of the testis and the importance of the testicular artery. Clinically, they could be useful for
testicular biopsy, we suggest that it be practiced away from the large vessels, that is to say in the lateral areas
of the testicle.
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Introduction

The testicles are the male genital glands that are found in the
scrotum at the base of the penis. They produce the spermatozoa
necessary for reproduction, and hormones such as testosterone,
the main male sex hormone that stimulates development and
testicular function [1].
The vascularization of the testicles consists of all the vessels
irrigating their regions. It mainly comprises the spermatic or
testicular arteries that originate from the abdominal aorta and
the spermatic or testicular veins from the spermatic venous
plexus, also called pampiniform plexus [2,3]. At the histofunctional level, the testicular artery forms an internal dense
arterial network that maintains thermoregulation of the testis
with the pampiniform plexus [4] and has a nutritional role

[5]. It causes a rhythmic variation in arterial blood flow and
intervenes in the regulation of blood flow inside the testicle
[6]. The testicular artery has an endocrine role through the
transfer of testosterone [7]. In addition, studies show that it is
the artery of fertility [8,9].
Testicular biopsy involves collecting a tissue sample from
one or both testes on a living organism [10]. There are two different methods for testicular biopsy, which are percutaneous
biopsy and open biopsy. The first one is to insert a fine needle
into the skin. A syringe is placed at the tip of the needle for
the removal of testicular tissue. It is also referred to as fine
needle biopsy. Drill biopsy is a variation of this technique. It
is made with a hollow spring needle to take a piece of tissue
of cylindrical shape.
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The second is also called surgical biopsy. It consists in making
an opening in the skin. An incision is also made in the testicle
and a small sample of tissue is taken from the opening. The
incision is closed with stitches.
Testicular biopsy is a critical examination to diagnose male
infertility. It is used to assess the condition of the tissues of
the sampled area by histological analysis in a diagnostic purpose such as cell analysis to study spermatogenesis and to
determine the cause of infertility of a man [11,12]. Thus, this
gesture is practiced in men with azoospermia or absence of
spermatozoa in the semen in particular. In the case of vas
deferens obstruction, the biopsy is performed to collect
sperm for intracytoplasmic sperm injection (ICSI). In this case,
it will be realized if spermatozoa are produced in the testicles,
but are not present in the sperm. When examination of the
testes by palpation or ultrasound has revealed the presence
of a mass, the biopsy can be used to determine the cause of
this testicular mass, whether it is a cancerous mass or not [13].
However, accidents can arise during the testicular biopsy
and hinder more on less operative maneuvers or have consequences. They can be consulted on the cutting instrument on
an area of which it does not know the anatomical organization
of the arterial and venous vessels. This could hurt important
vessels and cause a hemorrhagic memory [11,14,15].
Despite the importance of the testicular arteries, numerous
observations indicate its lesion during surgical procedures
involving the testis and its environment (orchidopexy and
cryptorchidism treatments, varicocele, testicular torsion,
inguinal hernia) [16-18]. These lesions are responsible for decreased arterial flow in the testis and necrosis [8,9], testicular
atrophy [18,19] and infertility [8,9,20].
Seen the procedure used during testicular biopsy, the
objective of this work is to determine favorable testicular
regions for the realization of a testicular biopsy without
damaging important vessels in the Wistar rat, animal model
of the testicular vascularization which is similar to that of
the human [21].

Material and methods

Animals

The biological material involved 8 testes (left and right) of 3
immature Wistar rats (Rattus norvegicus) aged 15, 25 and 40
days followed by 1 adult rat aged 7 months (Pet shop of UFRBiosciences, Félix Houphouët-Boigny University of Abidjan
in Côte d’Ivoire).
The rats were bred in the plastic cages, at room temperature. The daily lighting corresponds to 12 hours of light. They
were fed (Livestock feed company in Côte d’Ivoire or FACI)
and watered with ad-libitum drinking water.

Taking of testes

The dissection was performed under general anesthesia
with ether by inhalation under a vat. The right and left
epididymo-testicular blocks were removed after an inguinal
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incision. Then, the gonads were cleared of their epididymis
and scrotal ligament.

Macroscopic observation of superficial vessels and
photography

The macroscopic observation of testes belonging to each age
was performed. The organs examined with the naked eye. This
examination gives us information on the appearance of the
superficial vessels of the testes. It is necessary to determine
the situation of the vessels and the variation of the caliber.
The images were obtained using a digital camera (Canon
12 Megapixels) [3].

Results and Discussion

The results are given according to the macroscopic observation of the superficial vessels at the anterior, upper, lower and
lateral sides of the testes (Figures 1-4).

Figure 1. Photograph of left and right testes showing
testicular arteries at the anterior edge (AE) of 15-day-old
rat. The right and left testicular arteries (TA) with a large
caliber show similar shapes in the image. They travel
along the anterior edge of the testicles with a sinuous
path from the upper to the lower extremities. Epididymis
(E), Sinuosities of the testicular artery (S), Left testicle
(LT), Right testicle (RT).

In this work, it was necessary to define advantageous
testicular regions for the testicular biopsy in the rat, an
animal model whose testicular vascularization is similar to
that of the human [21] from the macroscopic observation of
the superficial vessels of the testicle through the albuginea.
This is available to the naked eye because it is transparent in
the rat. However, the albuginea is opaque in man, making it
impossible to visualize the superficial main arteries [20,22].
We received the testicular artery with a big caliber on the
surface of the anterior edge of the testis in all populations
of rats. It was tortuous and followed the anterior edge from
the upper pole to the lower pole. Along this place, it forms an
arterial handle and ascended along the posterior edge. This
artery appears to be the “artery of the anterior edge” already
described [9,14]. This artery arrangement was identical for all
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Figure 2. Photograph of an epididymo-testicular block
taken from the 25-day-old rat. The testicular artery
(TA) runs along the anterior edge (AE) of the testis with
a sinuous path from the upper pole (UP) to the lower
pole (LP). Posterior edge (PE) is surmounted by the
epididymis (E). Scrotal ligament (SL).

Figure 4. : Photograph of 40-day-old rat testis at the
lower pole. The testis was devoid of the epididymis and
the scrotal ligament. The tortuous testicular artery (TA)
traverses the surface of the anterior edge (AE) and then
forms an arterial handle (AH) along the lower pole (LP).
Small vessels (SV) under the inner side of the albuginea
have transverse, horizontal and oblique directions. They
are located in the lateral areas. Testicle (T).

bovine [17]. According to these sources, this device is used
to form a layer called vascular tunic located on the deep side
of the albuginea. It consists of arteries, veins and lymphatic
vessels spread out on the surface of the testicle [17,24,25].
The macroscopic observation through the albuginea did
not allow us to bring the details on the vessels to the surface
of the posterior edge because the testicle is surmounted by
the epididymis at this place (Figure 2). The take-off of this
structure resulted in the destruction of the vessels. However,
several studies of testicular vascularization have shown that
large veins drained peripherally into the posterior edge
region [9,14,24].
No vessels were seen on the external surface of the testis
during macroscopic examination. The most peripheral vessels
were those housed under the internal surface of the albuginea,
Figure 3. Photograph of 40-day-old rat testis at the
which have been described above.
anterior edge.The testis was devoid of the epididymis
Histologically, work carried out in 2013 studied the intratesticular
and the scrotal ligament. Small vessels (SV) are seen
course of the testicular artery by transverse serial sections in
in the lateral areas. Testicular artery (TA), Testicle (T),
Lower pole (LP). Sinuosities of the testicular artery (S).
the rat [14] and its 3D reconstruction from serial histological
sections in the rat was made [3,15]. The results of this work
revealed that the testicular artery perforated the testicle by
populations of rats.
the upper pole at the level of the hilum. This intratesticular
We also observed the very small vessels under the internal artery divided into two branches: a tortuous anterior branch,
surface of the testicular albuginea in the lateral areas of the called the “anterior edge artery,” and a regular posterior branch,
testicles. They had transverse, horizontal and oblique directions called the posterior edge artery. These two branches of diviand intensified with the age of the animals. Sub-capsular ves- sion were terminal. They had a subcapsular arrangement, and
sels in similar arrangements were described from angiography descended to the lower pole of the testicle. At this level, the
in the rat [23], the rabbit [24], the human [25,26] and the artery of the posterior edge terminated before the artery of
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the anterior edge. The last one traveled along the lower pole
forming an arterial handle, and ascended along the posterior
edge to end in the region of the lower extremity [3,14,15].
Studies of testicular vasculature demonstrated morphological stability in the intragonadic branches of the testicular
artery in the rat [3,21]. Indeed, in the testicle of this rodent, a
type of arterial arrangement encountered in adults is already
present at birth [3,14,15,23].
Clinically, testicular biopsy because of the invasive nature
of this procedure and its risk of serious complications, numerous studies in various animal species and in humans have
focused on the precautions to be taken during this procedure without damaging the testicles [27-29]. These studies
evaluated various techniques, including percutaneous biopsy
and surgical biopsy. In the testis, hemorrhage, necrosis and
testicular atrophy have been reported after surgical biopsies
in stallions [30,31].
The interest of testicular biopsy is mainly its use in the
management of male infertility, for diagnosis and treatment.
Repeated biopsies are sometimes performed to obtain
sperm for ICSI, to evaluate a testicular tumor, or to detect
histological changes because of the progression of hypospermatogenesis [11,32].
It should be noted that an ICSI with a testicular biopsy is
indicated in the case where a total absence of spermatozoa
in the sperm (azoospermia) is verified and that there is a production of spermatozoa by the testes and then a problem of
blocking or transport of spermatozoa occur. This technique is
also applied in men with congenital absence of vas deferens
or vasectomy. In this case, the testicular biopsy represents
the only way to demonstrate the presence of spermatozoa.
As the testis are highly vascularized, the main potential
complication of testicular biopsy is hemorrhage [31,33]. Indeed, while repeating these invasive procedures, the risk of
hemorrhage is increased [34,35].
To minimize these risks, tissue samples should be taken from
low vascular areas [34,36]. In the rat testis, these areas were
identified in the lateral regions of the testis. The realization
of a biopsy at the anterior and posterior edges of the gonads
could damage the main branches of the testicular artery and
cause immediate hemorrhage. A similar study also looked for
favorable areas for biopsy of the stallion testis [31]. This study
suggested that the sites of the branches of the testicular arteries should be determined before realizing a testicular biopsy.
The testicular biopsy could be completed at the Doppler for
an exploration of arterial branches. The anatomical precisions
found by this study could codify the behavior of the operator.

Conclusion

Anatomically, the results of this study highlight the situation
and caliber variability of the superficial vessels of the testis and
the importance of the testicular artery. Clinically, they could
be useful for testicular biopsy, we suggest that it be practiced
away from large vessels that is the lateral areas of the testis.
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