
Clinical aspects of sperm 
and testicular tissue 
cryopreservation
ESHRE Campus 
Athens, Greece
25-26 September 2009

Herman Tournaye, M.D. Ph.D.

Centre for Reproductive Medicine Brussels



Outline of lecture

• banking spermatozoa

• troubleshooting problem patients

Outline of the presentation

• banking testicular tissue 

• what will the future bring?



Well-established and accepted strategy

• to quarantine donor semen

• to ensure availability of sperm for ART

Cryopreservation of ejaculated spermatozoa

• to ensure availability of sperm for ART

(cryptozoospermia, business men, ….)

• to preserve fertility potential before starting 
gonadotoxic treatments



“Fertility-friendly 
chemotherapy”

• no chemotherapy guarantees 100% fertility

• oligozoospermia ≠ fertility

• aneuploidy and mutagenesis

Fertility-friendly chemotherapy trap

• aneuploidy and mutagenesis

• you know which treatment your patient starts,

you never know his final treatment course



Kelleher et al. 2001



Banking after starting 
chemotherapy

But: children conceived during 

Risks:  increased aneuploidy
increased DNA damage
mutagenesis

Banking after starting chemotherapy

But: children conceived during 
chemotherapy do not show an
increase in congenital malformations

neither is there an increase in 
pregnancy wastage

role PGD-AS ?



Azoospermia at time of diagnosis
recent data for various cancers

Variable prevalence: 3 - 100 %

Nothing to bank?

•Lass et al. 1998 40 out of 231 17%

•Kelleher et al.2001 31 out of 930 3.3%



If extended preparation fails to show sperm

• vas aspiration or MESA at orchiectomy

Baniel and Sella F&S 2001

What if azoospermia at time 
of diagnosis?

Baniel and Sella F&S 2001

• Testicular sperm extraction (TESE)

Rosenlund et all. HR 1998
Res et al. HR 2000
Kohn et al. HR 2001
Schrader et al., Urology 2003





Should we cryopreserve testicular tissue in NOA patients?

Cumulative retrieval rates after TESE

Vernaeve et al. (2006) Hum. Reprod.



Should we cryopreserve testicular tissue in NOA patients?



Should we cryopreserve testicular tissue in NOA patients?

Verheyen et al. 2004 Hum Reprod



Should we cryopreserve testicular tissue in NOA patients?

Verheyen et al. 2004 Hum Reprod



Should we cryopreserve testicular tissue in NOA patients?



Yes, we should

• similar outcome after ICSI

Should we cryopreserve testicular tissue in NOA patients?

• but…works for 4 out of 5 patients

• counsel your patient towards back-up TESE 

Verheyen et al. 2004 Hum Reprod
Hauser et al. 2005 Androl.











Cryopreservation of testicular tissue in adults





Where do we stand anno 2009 ?

• Technically feasable ?

• transplantation protocol

• storage protocol

• Reproductive efficiency ?

• Reproductive safety ?



Transplantation after cryopreservation
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Malignant decontamination by FACS (HLA1-)

0,05% SB HLA-type 1 positivity 

(%)

Tumorgrowth in 

culture (%)

PCR

patient pre sort post sort pre sort post sort B-cell

1b 6.42 0.32 100 50 positive

2b 9.85 1.54 100 25 positive

3b 5.64 0.02 75 50 positive

4b 4.56 0.11 75 25 positive

5b 8.41 0.00 100 0 negative

6b 5.31 0.40 100 50 positive

average 6.698 0.398 91.7 33.3







Clinical application Brussels

inquiries: n=24

accepted n=16 sickle cell anemia  (8)

thalassemia major (1) 

leukemia (3)

idiopathic aplastic anemia (1)

granulomatosis (1)

refused n=1

parents declined after counselling n=7

n=4 leukemia
n=2 sickle cell anemia 
n=1 idiopathic aplastic anemia

June 2006

granulomatosis (1)

leukemia (pretreated)



www.brusselsivf.be



www.brusselsivf.be



Testicular tissue banking in adolescents



When should we cryopreserve spermatozoa?

• in ALL men undergoing a potential
gonadotoxic treatment

• consider cryopreservation in men 
undergoing ART prone to anejaculationundergoing ART prone to anejaculation

• consider cryopreservation in men 
undergoing vasectomy



When should we cryopreserve testicular tissue ?

• we should cryopreserve testicular tissue
in ICSI candidates with non-obstructive 
azoospermia

• we may consider cryopreserving testicular 
tissue in boys and men undergoing tissue in boys and men undergoing 
sterilising treatments

• we should maybe cryopreserve testicular tissue in 
pubertal azoospermic Klinefelter’s boys and young 
adults with Yq deletions or Klinefelter’s syndrome
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