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Spermatogonial stem cells: Hope or hype?

An update on spermatogonial stem cell banking and 
transplantation

Ellen Goossens, PhD
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1. Long term storage
Cryopreservation
Culture

(2. Malignant cell removal)

3. Transplantation protocol

4. Efficiency of reproduction

5. Safety of reproduction

Step by step
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Cryopreservation of cell suspensions
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Cryopreservation of tissue
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Cryopreservation of tissue
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Conclusion

DMSO is the cryoprotectant of choice for
banking spermatogonial stem cells

Tissue cryopreservation seems to result in 
better fertility preservation

The protocol needs to be improved to 
achieve a better maintainance of tissue 
architecture and spermatogonial stem cell
function
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Malignant cell removal
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+

B-cell lymphoma FACS: HLA-Ineg

Malignant cell removal
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Malignant cell removal
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Conclusion

FACS for HLA-I alone is not effecient enough
in decontaminating the cell suspension

Additional markers will be necessary

Other decontamination strategies need to be
explored
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Spermatogonial stem cell transplantation

ESHRE Campus Andrology26 16 November 20073-10 µl (~20 stem cells)
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Spermatogonial stem cell transplantation
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Intratesticular grafting

Prepubertal tissue
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Intratesticular grafting vs SSCT
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Ectopic (xeno)grafting
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(Xeno)grafting
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MAGE-α4

Prepubertal human to mouse
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Conclusion

SSCT and intratesticular grafting are both resulting 
in reconstitution of a feasible degree of 
spermatogenesis 

Intratesticular grafting is easier to perform

Since xenografting holds a risk for zoonosis, it 
should only be considered for detecting malignant 
cells in the testis tissue
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Efficiency

In-vivo conception Assisted reproduction

IVF ICSI
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In-vivo conception

76 (8.4)9 (90)10Fertile controls

17 (2.8)6 (35)17After transplantation

No. of foetusesPregnancy rate [%]No. of females 
with a vaginal 

plug

P<0.01                P<0.01
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Offspring

4-8 (5.3)5-11 (7.6)Fertile controls

6-8 (7.2)5-11 (8.0)After SSCT

Third generation 

(mean)

Second generation 

(mean)

Litter size
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In-vitro fertilisation

88 (57)155 (79)195Fertile controls

24 (27)88 (57)154After transplantation

Blastocyst rate (%)Fertilisation rate (%)No. of oocytes

P<0.00001 P<0.00001
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Vitality

Sperm vitality
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Motility semen sample
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Motility individual sperm cell
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ICSI

14 (37)38 (61)112Fertile controls

17 (30)57 (69)187After transplantatie

Blastocyst rate (%)Fertilisation rate (%)No. of 
oocytes
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In-vivo

Safety
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Hope or hype?

Although a number of questions remain 
unanswered and several aspects of 
spermtogonial stem cell banking and 
transplantation need to be improved, 
we believe in the applications which are 
associated with spermatogonial stem cells. 

HOPE
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Clinical cryopreservation program

Tissue pieces (1-10 mm³)

Cryoprotectant: Hank’s Balanced Salt Solution + 5% DMSO + 5% HSA

Keros et al., 2007
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Clinical experience

Requests: 15

Accepted : 8 sickle-cell anemia  (4)
leukemia (3)
idiopathic aplastic anemia (1)

Refused        : 1 leukemia (pre-treated)

Parents declined after counseling : 6 leukemia (4)
sickle-cell anemia (2)
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Transplantation group


