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Summary of the dissertation 

 

Klinefelter syndrome (KS) occurs in 1-2 in 1000 newborn males. Affected men 

display a karyotype of at least one supplementary X chromosome (e.g. 47,XXY). 

Two main testicular features of KS patients include germ cell loss at a very 

young age and testicular fibrosis from puberty onwards. The mechanisms behind 

both the germ cell loss and the testicular fibrosis remain unclear. Sperm 

extraction from KS testes is possible due to focal spermatogenesis, however, the 

retrieval rate is hampered because of the testicular fibrosis. Unravelling the 

mechanisms behind the testicular fibrosis could lead to strategies to inhibit/slow 

down the fibrosis and eventually lead to a higher chance of finding sperm and 

thus a higher chance of genetically own offspring for these patients. In this 

thesis, the transcriptome, the extracellular matrix proteins, the immune cells 

(e.g. macrophages and mast cells) and the vasculature were studied regarding 

their role in KS-related testicular fibrosis. In addition, an ex vivo model was 

developed and validated to be used as a model to study KS-related testicular 

fibrosis. Based on the findings described in this thesis, we can conclude that (1) 

The upregulation of X-linked genes MXRA5 and DCX and the downregulation of 

X-linked gene VCX3B may induce KS-testicular fibrosis ; (2) mast cells and 

macrophages play a role in testicular fibrosis but are not involved in the initiation 

of the fibrotic process ; (3) decorin may become an early biomarker for testicular 

fibrosis ; (4) the vasculature of KS patients is comparable to controls except for 

an increase in the smallest blood vessels in KS boys ; and (5) xenografting could 

become an ex vivo model to study KS-related testicular fibrosis, but the model 

needs further optimization. 
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