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Reproductive Biology of
males and females



Reproductive biology of males and females

is not the same



Men produce sperm
throughout their lives

Women are born with
their life supply of eggs

Reproductive biology of males and females



Cancer treatment and the
reproductive system



Males
• Direct effect on gonad or its

endocrine support

• Gonadal damage includes depletion
or damage to testicular stem cells

• Irradiation of >0.1-1.2 Gy or
alkylating agents

• Leydig cells are usually unaffected

• Pre-pubertal testicle is equally
sensitive

Pacey (2007) Cancer Treatment Reviews 33: 646-655



Females
• Direct effect on gonad or its

endocrine support

• Radiation and chemotherapy can
deplete the size of the follicle pool

• <2 Gy can destroy 50% of follicle
pool

• 5-20 Gy can lead to permanent
damage regardless of age

• Impaired uterine growth and blood
flow can occur in some individuals

Pacey (2007) Cancer Treatment Reviews 33: 646-655



Fertility preservation
methods in males



Age at Spermache

Nielsen et al., (1986) J Clin Endocrinol Metab. 62: 532-535

Spermache occurs at a:

• Median age of 13.4 (range 11.7-15.3
years of age.

• Median Testicular volume 11.5 ml (4.7 -
19.6ml)

• Pubic hair distribution (tanner stage)
2.5 (range 1 - 5).

• Median height of 160.4 cms (range 151.7
- 175.9).

Spermache is an early pubertal event



Initial Sample Quality

Bahadur et al., (2002) Human Reproduction 17: 3157-3161



Effects of Storage

Nijs & Ombelet (2001) Human Fertility 4: 158-163



Fertility preservation
methods in females



Freezing of mammalian eggs

Whittingham (1977) J. Reprod. Fertil., 49: 89-94

Problems with frozen-thawed eggs:

• Hardening of the Zona Pelludica

• Damage to the meiotic spindle

• Genetic abnormalities (e.g.
increased polyploidy & aneuploidy)



Egg Banking

Gosden (2005) J. Natl. Cancer Inst Monogr. 34: 60-63



Egg collection will delay cancer treatment

Egg Banking



For those in a relationship ….

Trounsen & Mohr (1983) Nature 305: 707-709



Embryo freezing ….
• Delays cancer treatment

• Requires woman to have a
partner

• Consent can be withdrawn later
(e.g. Natalie Evans)

• Frozen embryo replacement is
half as successful as fresh
embryo replacement

• Embryo storage is 5 years only

• In some countries embryo
storage is not allowed (e.g.
Italy).



Fertility preservation
methods in pre-pubertal

individuals



Strategies for pre-pubertal males & females
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The BFS recommends that these techniques only take
place as part of clinical trials



Natural fertility of
cancer survivors



Paternity after testicular cancer

Brydøy et al., (2005) J. Natl. Cancer. Inst., 97: 1580-1588



Parenthood probability in cancer patients

Magelssen et al., (2008) Human Reproduction 23: 178-186

First time probability of parenthood at age 35 was:

– 63% in male cancer patients (n=463)
– 64% in the general population (n=367,068)

– 66% in female cancer patients (n=284)
– 79% in the general populations (n=349,576)



Assisted conception in
the adult survivor
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Pacey (2007) Cancer Treatment Reviews 33: 646-655



Assisted Conception
Low Technology High Technology

Natural Methods
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QuickTime™ and a YUV420 codec decompressor are needed to see this picture.

ICSI



Success after long-term storage

Horne et al., (2004) Human Reproduction 19: 1448-1449



Feldschuh et al., (2005) Fertility and Sterility 84: 1017

Success after long-term storage



Female Age and Success at IVF

HFEA (2005) The Patient’s Guide



Pregnancy outcomes



Parenthood probability in cancer patients

Magelssen et al., (2008) Human Reproduction 23: 178-186

First time probability of parenthood at age 35 was:

– 63% in male cancer patients (n=463)
– 64% in the general population (n=367,068)

– 66% in female cancer patients (n=284)
– 79% in the general populations (n=349,576)

Risk of low birthweight, pre-term delivery and
perinatal mortality in infants born to female cancer
patients was 2.3 times increased (95% CI = 1.1-5.0)



Incidence of genetic disease

Meistrich and Byrne (2002) Am. J. Hum. Genet., 70: 1069-1071
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Conclusions
• Cancer treatment can affect the reproductive system in

complex ways

• Sperm banking and its use in ART is now routine

• Egg freezing is possible but currently has low rates of
success. Embryo freezing is the only current option for
women

• Strategies for fertility preservation in pre-pubertal
individuals (of either sex) remains experimental

• Fertility outcomes for cancer survivors are generally very
good

Thank You!


