
A New Strategy and System for the Ex-Vivo Testicle Perfusion and
Cryopreservation
Mohamed SA Mohamed

University of Cologne, Deutz-Kalker Str, Cologne, Germany

Corresponding author: Mohamed SAM, University of Cologne, Deutz-Kalker Str, Cologne, Germany, Tel: +4915214736574; E-mail:
mohammed.shehatta1@gmail.com

Received Date: March 27, 2017; Accepted Date: April 21, 2017; Published Date: Apr 26, 2017

Citation: Mohamed SAM. A New Strategy and System for the Ex-Vivo Testicle Perfusion and Cryopreservation. Transl Biomed 2017, 8:2.

Abstract

Childern, who suffer from cancer, receive gonadotoxic
therapy, which destroys their future fertile abilities after
survival. Testicular cryopreservation and transplantation
provides the promising solution to this problem, where
the testicle can be removed before the gonadotoxic
therapy and reimplanted after patient's survival, where
the testicle is to be cryopreserved during the period of
the therapy. However, the effective cryopreservation of
the whole testicle can be obstacle by the ischemic
reperfusion injury and the defective cryopreservation
related to the defective ability to universally deliver the
cryopreservation/warming solutions through the organ
vascular bed.

To overcome those obstacles, an innovative system is
suggested to insure immediate and universal delivery of
the cryopreservation/warming solutions to the graft, in
addition to keep the graft under continuous perfusion
before and after cryopreservation, minimizing any chance
for microthrombi formation or ischemia-reperfusion.
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Introduction
Testicular cryopreservation aims at the preservation of

fertility in children and prepubertal boys, subjected to
gonadotoxic anti-cancer therapy, hematopoietic stem cells
transplantation and other reasons of intensive chemotherapy.
Further indications could differ from country to another, based
on the available medical regulations [1,2].

Testicular cryopreservation can be performed using the
slow freezing technique, where a programmable controlled
temperature change can be applied, or the Vitrification
technique, where the testicular tissue is equilibrated with
suitable concentrations of cryoprotectants and directly
plunged into liquid nitrogen [3,4].

Recently, the technique of cryopreservation has been tried
with animals and humans, applying both slow freezing and
Vitrification techniques, with the results of Vitrification are
comparable to those of slow freezing [5,6].

Ex Vivo Testicle Perfusion
In the present technique, the testicle is to be removed by an

open surgical approach (scrotal or inguinal), where the
vascular pedicle of the testicle is accessed. The testicular
artery is approached as proximal as possible, and catheterized
after giving off its branches. Similarly, the testicular vein is
approached as distal as possible, and catheterized before
receiving its tributaries.

Now, the testicle can be surgically removed, while both the
vascular input and output are catheterized, however, before
removal, in vivo perfusion through the catheters is to be
performed for few minutes, to avoid ischemia and any risk of
microthrombi formation.

The arterial and venous catheters are connected to a circuit
of perfusion, composed of the following (Figure 1):

1. A box to enclose the testicle and can be used as a sealed
cryovial.

2. The box enclusing the testicle can work as a sealed
cryovial, which allows the passing of the perfusion input
and output catheters during perfusion, and the complete
sealing during liquid nitrogen storage

3. The circuit itself is made of perfusion tubes, connected to
the arterial and venous catheters.

4. Reservoirs to introduce and remove the perfusates
(perfusion supplemented medium, cryopreservation and
warming solutions)

5. A pulsatile or continuous flow centrifugal pump, providing
flow equivalent to the estimated physiological testicular
artery flow

6. A set of leukocytes and cytokines filters, to minimize the
inflammatory injury of ischemia and reperfusion

7. A temperature adjustor that can control the temperature
of the perfusates.
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8. A gas exchanger to remove CO2 and provide O2, to
maintain these gases in the perfusates at the
physiological levels.

Figure 1 Diagrammatic representation of the ex vivo testicle
perfusion system.

The introduced procedure start with the surgical retrieval of
the testicle, where vascular catheterization and immediate
perfusion begins. The used perfusates can vary according to
the protocol used, for instance, minimal essential medium
(MEM) supplemented with human serum albumen (HSA) or
human tubal fluid medium supplemented with serum
substitute supplement (SSS). Further supplementations could
be considered according to the used protocol, such as ascorbic
acid, antioxidants, hormones, growth factors, antibiotics,
heparin … etc.

The immediate and continuous perfusion minimizes the risk
of microthrombi formation, however, thrombolytic
medications could be supplemented to the perfusates, in
order to dissolve any formed microthrombi. At this stage, the

testicle has not manifested significant ischemia or oxygen or
nutrient deprivation, and the vascular bed is clearly accessible.

Following a short period of ex vivo perfusion, the
cryopreservation solution (either for slow freezing or for
Vitrification) can be introduced into the circuit to
simultaneously fill the cleaned vascular bed of the testicle and
the plastic box around the graft. This ability, together with the
presence of temperature adjustors, allow the application of
the cryopreservation or Vitrification protocol of interest,
where at the end, the graft can be stored in liquid nitrogen.
These abilities of the system allow, as well, the application of
the warming protocols, where the graft can be further
perfused till the surgical transplantation, minimizing the
ischemic reperfusion injury.

The Expected Advantage
The fertility restoration through testicular tissue

cryopreservation has been tested and succeeded in the animal
models as well as in human, and accordingly has been clinically
applied. However, little is known about the safety aspects and
the quality of the offspring generations [6]. In the present
innovation, a new strategy for testicular cryopreservation is
introduced. Whether or not it could provide better and or
safer clinical results, this could be the addressed question for
future studies.

The expected advantage of the proposed strategy and
system over the currently applied techniques of testicular
tissue or sperm cryopreservation would be the potential of the
unrestricted preservation of fertility, the dual preservation of
fertility and endocrine testicular functions (Table 1), and the
preservation of the physiological way of fertilization, i.e. the
sexual intercourse, without the application of assisted
reproduction technology, which, at least, would have a
significant psychological impact.

Table 1 Hormones produced by the testicles.

Hormone Origin Regulation Action

Testosterone Leydig Cells Gonadotropin releasing hormone from the hypothalamus
causes luteinizing hormone secretion from the pituitary gland,
which stimulates the Leydig cells

The control and maintenance of the growth and
functions of the reproductive organs, libido and
spermatogenesis

Inhibin Sertoli Cells Gonadotropin releasing hormone from the hypothalamus
causes follicle stimulating hormone (FSH) secretion from the
pituitary gland, which stimulates the Sertoli cells

Pituitary feedback inhibition of FSH

Oestradiol Sertoli Cells Gonadotropin releasing hormone from the hypothalamus
causes follicle stimulating hormone secretion from the pituitary
gland, which stimulates the Sertoli cells

Produced by testosterone metabolism and may
prevent the apopotosis of male germ cells

Moreover, the system allows the ex vivo testicle perfusion,
where high doses of supportive elements and or medications
could be supplemented to correct and or improve the
testicular functions. While this manuscript presents the
innovative idea in its theoretical form, the author is willing to
cooperate for further experimental realization and testing of
the strategy and the system.
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