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The first fertility preservation programme specifically for pre-pubertal boys was initiated in 
Brussels (Belgium) in 2002 offering cryo-preservation of testicular tissue.

Based on positive experience with cryo-presevation of female ovarian tissue prior to 
gonadotoxic treatment.

Results of basic research on culturing testicular tissue from rats (Steinberger et al. 1964) 
and adult men (Steinberger et al. 1970 and Tesarik et al. 1998)

Long-term cultures of testicular biopsies from boys with cryptorchidism: effect of FSH 
and LH on the number of germ cells.
Larsen et al. Human Reproduction 2002.



Cryptorchidism
Infertlity
27% of men with 
azoospermia have a 
history of cryptorchidism
(Fedder et al. Fertil Steril; 
2004)

Germ cell number per tubular cross section (G/T) in testicular biopsies of 2410 boys operated for 
cryptorchidism in relation to age at surgery and normal values.



38 Infertile formely bilateral cryptorchids
Cortes et al. Br J Urol 2003   (follow-up data from study published Br J Urol 1991)

N = 23 patients
HYPERGONADOTROPIC HYPOGONADISM

Primary Testicular Damage

N = 15 patients
HYPOGONADOTROPIC HYPOGONADISM

(Deficiency of FSH and LH?)

Elevated FSH.
16.0 (8.4-20.4) IU/L

Normal FSH.
5.3 (2.6-7.4) IU/L

Germ cells absent in childhood

In adulthood (Sertoli cells only).

Number of germ cells severely reduced in childhood. 
Median G/T = 0.3

In adulthood Spermatogenic arrest and Sertoli cells only

Sperm conc. (106/ml)
Median (range): 0.0 (0 – 2.0)

Sperm conc. (106/ml)
Median (range): 1.5 (0 – 4.5)



Long-term cultures of testicular biopsies from boys with cryptorchidism: effect of 
FSH and LH on the number of germ cells.
Larsen HP, Thorup J, Skovgaard LT, Cortes D, Byskov AG. 
Hum Reprod. 2002;17:383-9

Mean Germ cell number per tubular transverse section G/T + SD
n = number of biopsies in the group

The TCM contained Dulbecco’s modified eagle medium/F-12, supplemented with 5µg/ml Transferrin, 20µg/ml 
insulin, 30 mg/ml L-Glutamin plus 50 IU/ml penicillin and 50µg/ml Streptomycin.

Age 1-10 yrs, median 
4

https://pubmed.ncbi.nlm.nih.gov/11821283/
https://pubmed.ncbi.nlm.nih.gov/11821283/
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Further basic research – Waiting for funding

Research by others:

Long-term survival of human spermatogonial stem cells in 
mouse testes.
Nagano M, Patrizio P, Brinster RL.
Fertil Steril. 2002;78:1225-1233.

Propagation of human spermatogonial stem cells in vitro.
Sadri-Ardekani H, Mizrak SC, van Daalen SK, Korver CM, 
Roepers-Gajadien HL, Koruji M, Hovingh S, de Reijke TM, de 
la Rosette JJ, van der Veen F, de Rooij DG, Repping S, van 
Pelt AM.
JAMA. 2009;302:2127-34

https://pubmed.ncbi.nlm.nih.gov/19920237/


Experimental testicular tissue banking to generate 
spermatogenesis in the future: A multidisciplinary team approach.

Sadri-Ardekani H, McLean TW, Kogan S, Sirintrapun J, Crowell K, 
Yousif MQ, Hodges SJ, Petty J, Pranikoff T, Sieren L, Zeller K, Atala 
A. Methods. 2016 Apr 15;99:120-7.

Material: Parents of 41 prepubertal boys aged 4–45 
(median: 13) months old.
(14: 2-stage procedure & 27: 1-stage procedure)
Results: Acceptance rate: 90% (37/41)

Material: Parents of 19 prepubertal boys aged 8 
months–11 years (median: 5 years old).
Results: Acceptance rate: 79% (15/19)

(Group a; n=14: 2-stage procedure & Group b; n=27: 1-stage procedure)
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208 boys with bilateral 
cryptorchidism.
Age at orchidopexy:
Median: 1 year and 8 months
Range: 4 months – 9½ years

At surgery the seum level of 
inhibin B correlated positively
to G/T (Spearman r = 0.3072,
p < 0.0001)



Collected data from the ORCHID-NET consortium 2022

Edinburgh,Scotland; Münster,Germany; Copenhagen,Denmark; Paris,France; Brussels,Belgium; Bizkaia,Spain;
Rouen,France; Philadelphia,USA; Melbourne,Australia; Stockholm,Sweden; Helsinki,Finland; Oxford,UK;
Amsterdam,Netherlands; Pittsburgh,USA; Winston-Salem,USA; Utrecht,Netherlands; Tel-Aviv,Israel



Conclusion

• Cryopreservation of testicular biopsies may be indicated for selected
boys with cryptorchidism although no later beneficial use can be
guaranteed
• Indication for discussion:
• Bilateral cases with a germ cell number per tubular cross section

below 0.3
• Bilateral and unilateral cases with serum inhibin-B level less than 2½ 

percentile of normal.
• Other groups ?? Parental request ?? Low EGR4 gene expression ??
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Slides for questions



Low-dose every-second-day LHRH treatment following bilateral orchidopexy in children with bilateral 
cryptorchidism may improve their fertility outcome.

Bogaert G, Vanhoyland M, Hadziselimovic F.
J Pediatr Urol. 2023 Feb;19(1):128.e1-128.e7.

Sperm analysis group Low doze LH-RH
Age at surgery
(years)

Sperm 
concentration
(million/ml)

No hormonal treatment
Age at surgery
(years)

Sperm 
concentration
(million/ml)

Normal 4.8 57.6

Normal 9.5 31.4 9.3 40.1

Normal 1.6 14.2

Mild Oligospermia 4.1 10.2

Mild Oligospermia 2.1 8.5

Mild Oligospermia 2.0 8.0

Mild Oligospermia 11.3 5.2

Oligospermia 2.2 1.8 11.4 0.5

Oligospermia 10.4 1.2 7.3 0.4

Azoospermia 10.8 <0.3 9.2 <0.3

Azoospermia 5.3 <0.3 11.2 0

https://pubmed.ncbi.nlm.nih.gov/36336621/
https://pubmed.ncbi.nlm.nih.gov/36336621/



