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          Summary of the dissertation 

 

 

 

Chemo- and radiotherapy used to treat cancer or as preconditioning 

treatment can cause spermatogonial stem cell (SSC) depletion resulting in 

permanent infertility. Since fertility is an important aspect in human life, 

fertility restoration strategies are needed. The only fertility preservation 

option for prepubertal boys is the cryopreservation of immature testis tissue 

(ITT) containing SSCs. Testis tissue transplantation (TTT) is still an 

experimental in vivo fertility restoration strategy. Prior to a clinical 

implementation of the technique, improvement of the efficiency of TTT is 

required. In the first part of this thesis, we demonstrated that pre-treatment 

of human ITT with vascular endothelial growth factor (VEGF), an 

angiogenesis inducing factor, improved xenotransplant vascularisation and 

seminiferous tubule integrity. Moreover, spermatogonial quantity increased 

over time in the VEGF-treated xenotransplants. In the second part, the 

superiority of testicular parenchyma was demonstrated over a subcutaneous 

site as potential site for TTT. ITT from a non-human primate following 

intratesticular xenotransplantation achieved better recovery rates and 

differentiation of spermatogonia into spermatozoa suggesting that testicular 

parenchyma provides the required microenvironment for germ cell 

differentiation and long-term survival of ITT, likely due to the favourable 

temperature regulation, growth factors and hormonal support.  

To conclude, VEGF improves the efficiency of ITT transplantation and the 

testicular parenchyma supports the survival and complete maturation of ITT 

resulting in spermatozoa production. These results contribute to the 

successful implementation of TTT as clinical application. 
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