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~1:500 young adults is a survivor of childhood cancer

1960 2020

Most children with cancer will survive



Anderson RA* and Mitchell RT* et al. The Lancet Diabetes and Endocrinology. 2015

Current options for fertility preservation

Fertility Risk Assessment



Biopsy Cryopreserve

Preserve potential for fertility

Testicular tissue cryopreservation

‘Freeze’



Patient selection criteria

Anderson RA* and Mitchell RT* et al. The Lancet Diabetes and Endocrinology, 2015 
  

2014 ‘Edinburgh Criteria’
• Age 0-18 years
• Unable to produce a semen sample
• No testicular pathology
• High (>80%) risk of sub/infertility

• High dose alkylating agents
• Radiotherapy to pelvis

• Intention to cure
• Consent (parent +/- patient)

Anderson RA* and Mitchell RT* et al. The Lancet Diabetes and Endocrinology. 2015



Testicular biopsy for fertility preservation

Images courtesy or Ans van Pelt, AMC Amsterdam



Testicular tissue cryopreservation in UK

Edinburgh

Oxford



ORCHID-NET consortium



ORCHID-NET consortium



Duffin et al. Human Reproduction Open. 2024

>3100 boys

Testicular tissue cryopreservation



ORCHID-NET survey on fertility preservation 
in boys 

Duffin et al. Human Reproduction Open. 2024



Fertility preservation in pubertal males

Anderson and Mitchell et al. The Lancet Diabetes and Endocrinology. 2015



• General anaesthetic
• 3-5 cm scrotal incision
• 45 minute procedure
• Embryologist in theatre

Testicular Sperm Extraction (TESE)

Images courtesy of Pippa Sangster, UCLH, London



Importance of urologist for FP in adolescents 

Micol et al. British Journal of Urology. 2022

• 1140 patients attended for 
semen cryopreservation

• 58 (5.1%) were 
unsuccessful

• 39 underwent SSR or testis 
biopsy

• Median age 15y (10-65y)



Micol et al. British Journal of Urology. 2022

Success with SSR in patients with cancer

• 39 had SSR or testis biopsy

• Median age 15y (10-65y)

• Overall success – 17/25 (68%)



• Time – requires rapid referral and early intervention

• Availability of urologist, embryologist, facilities

• Capacity to consent

• No clear predictor of successful sperm retrieval

• Funding

Challenges for SSR in patients with cancer



Testicular transplantation to restore fertility?
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Spermatogonial stem cell transplantation

Tissue



Kubota H and Brinster RL. Nat Clin Pract Endocrino Metabol. 2006 

Spermatogonial stem cell transplantation

Brinster RL and Avarbock. PNAS. 1994 



Transplantation of Rhesus monkey SSC 
produces functional sperm

Hermann et al. Cell Stem Cell. 2012

SpermAutotransplantation Embryos



SSC transplantation – clinical trials

First SSC transplantation in childhood 
cancer survivor

1999

Results are awaited!

2024



• SSCs represent 1:3000 of the cells in the testis

• Propagation of SSCs may be required for natural fertility

• Isolation of SSCs may improve transplant efficiency but result in SSC loss

• Cannot distinguish sperm from endogenous or transplanted SSCs

SSC transplantation in human - challenges
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Honaramooz et al. Nature. 2002

Testicular tissue transplantation



Ntemou E et al. Human Reproduction. 2019

Transplantation of prepubertal testicular 
tissue from monkeys into mice

Intra-
testicular

Marmoset 
monkey 

transplants
Host 
testis

Graft

H+E

Spermatogenesis occurs in intratesticular monkey 
testicular xenotransplants.

Acrosin



• Most studies using human tissue rely on xenograft model

• Xenografts have so far failed to support complete human spermatogenesis 

• Host animal environment may not be compatible with human 
spermatogenesis

• Clinical applications are likely to require autotransplantation

Testis tissue xenotransplantation - challenges



Fayomi et al. Science. 2019

Frozen
testicular

tissue

Fertility possible with testis tissue autotransplant



Testicular tissue transplantation – clinical trials

https://bite.research.vub.be/groundbreaking-testicular-tissue-transplant-achieved-at-the-university-medical-center



Testicular tissue transplantation – clinical trials

Edinburgh

Oxford

Ethical approval obtained 2023

Eligibility
• ≥18yrs
• Testicular tissue stored
• Evidence of infertility – e.g. azoospermia

London
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Autotransplantation of human testis 
tissue/cells
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