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Epidemiology 

• 1/250 adults is a survivor of a childhood cancer; 
 

• 700.000 new cancers/year in women (USA); 
 

• 43.300 new cancers in 2008 (Portugal); 
 

• 8% under 40 years; 
 

• 1/3 of young women  exposed to chemotherapy develop ovarian 
failure. 
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Gonadotoxicity- chemotherapy 

The nature and extent of gonadal damage depends on the: 
• Drug; 
• Dose received; 
• Age of the patient. 
 

The relative contribution of an individual drug is difficult to determine 
because most treatments are multidrug regimens. 
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Testicular tissue is extremely sensitive to radiation 
 
Doses as low as 0.1 Gy can cause oligospermia. 
Reversible azoospermia with doses as low as 0.35 Gy.  
 
The testes are rarely directly radiated, even exposure due to scatter 
radiation can have reproductive consequences.  
 
Theoretical concern that cancer therapies have the potential to cause 
mutagenesis in the testes and therefore may impact the health of offspring. 
  
Evidence of increased genetic problems, stillbirth or neonatal death in men 
treated with gonadal radiation as children was not found. 

Gonadotoxicity- radiotherapy 
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Male infertility can result from:  
 

1. Disease 
2. Anatomic problems  
3. Primary or secondary hormonal insufficiency 
4. Damage or depletion of the germinal stem cells 
 

The effects of chemotherapy or radiotherapy include compromised 
sperm number, motility, morphology, and DNA integrity  
 
Azospermia typically surrogate for infertility 
 

Risk of Infertility in Men 
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Possibilities 

2

0 

Displacing the 
ovaries from the 
radiation field  

Cryopreservation of ovarian tissue 

Autotransplantation (orthotopic or 
heterotopic) 

Transplantation to other hosts 
(xenotransplantation) 

Re-implantation of the ovary 
with its vascular pedicle 

Implantation of isolated 
primordial follicles 

Ovarian 
supression 
with GnRHa 

Embryo 
cryopreservation 
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Freezing and banking sperm collected through masturbation, 
rectal electroejaculation, testicular aspiration or  post-masturbation 
urine 
 
If patient sick or with certain cancers (e.g., testicular cancer and 
Hodgkin)- sperm quality may be poor prior to treatment  
 
Many patients have to start chemotherapy soon enough to limit the 
number of ejaculates 

 
Still reasonable to make every effort to bank sperm- ICSI allows 
future use of small samples 

Men Have Sperm Banking! 
 
Sperm cryopreservation 
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Hormonal Gonadoprotection (e.g. GnRHa) 
 

The efficacy of gonadoprotection through hormonal manipulations 
has only been evaluated in very small studies in male cancer patients 

 
Evidence suggests hormonal therapy in men is not successful in 
preserving fertility when highly sterilizing chemotherapy is given 
 

Potential future options: 
 

Testicular tissue cryopreservation or reimplantation 
Testis grafting with maturation in SCID mice 

 

Other “Options” for Men 
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-Individual factors such as disease, age, treatment type and 
dosages, and pre-treatment fertility should be considered 
 
- Patients should consider their options as soon as possible to 
maximize the likelihood of success 
 
- Aside from hereditary genetic syndromes and in utero exposure to 
CT, there is no evidence that a history of cancer, cancer therapy, or 
fertility interventions increase the risk of cancer or congenital 
abnormalities 
 

Points of Discussion Between the Patient and 
Physician:  

Fertility Preservation Methods in Cancer Patients 
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Fertility Preservation for Patients With 
Cancer: ASCO Practice Guideline 

Update 

Adult males: 
 
1. Present sperm cryopreservation (sperm banking) as the 

only established fertility preservation method. 
 

2. Do not recommend hormonal therapy in men; it is not 
successful in preserving fertility. 
 

3. Inform patients that other methods (testicular tissue 
cryopreservation for the purpose of future reimplantation) are 
experimental. 
 

4. Advise men of a potentially higher risk of genetic damage 
in sperm collected after initiation of chemotherapy 
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1. Sperm cryopreservation is an established and successful 
method of fertility preservation. 
 

2.  All adolescent and young adult males should be offered sperm 
cryopreservation prior to the onset of treatment. 
 

3.  Boys who are unable to produce semen through masturbation 
may undergo penile vibratory stimulation or rectal 
electrostimulation under anesthesia. 
 

4.  Additionally, sperm may be collected via testicular or epididymal 
aspiration. 
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1. Cryopreservation and in vitro maturation or transplantation of 
spermatogonial stem cells and testicular tissue has theoretical 
potential.  
 
 

2. There is no conclusive evidence that GnRH analogues are 
effective. 

For pre-pubescent males the only 
options available are experimental 
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Porquê? 
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Barreiras 
Limitações 
Obstáculos 
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Barreiras 
Limitações 
Obstáculos 
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Specific knowledge deficits have been identified 
 

• Urologists can discuss other alternative measures for sperm 
acquisition, such as EEJ or TESE, for adolescents who are unable or 
unwilling to masturbate to produce a semen sample. 
 

• Some oncologists overestimate the cost of sperm banking and the 
number of samples needed to make sperm banking worthwhile. 
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É possível fazer melhor… 
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RISKS? 

1. Risks of the technique; 
 
1. Risk of transmission of neoplastic cells; 
 
1. Risks of pregnancy after fertility preservation treatment: 
 

• Germline mutations and increased risk of genetic abnormalities in offspring - 
NO; 

• Miscarriage, stillbirth and malformations (incresed only if RT). 
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Risks of pregnancy after fertility preservation treatment 

Concerns that potentially mutagenic chemotherapy and radiotherapy 
may cause germline mutations and an increased risk of genetic 
abnormalities in offspring of cancer survivors (Boice et al., 2003; 
Winther et al., 2004).  
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Risks of the technique 

• No evidence that fertility preservation compromises the success of 
cancer therapy or affect a survivor’s health. 
 

• Reimplantation of ovarian cortex carries the risk of transmission of 
neoplastic cells.   
 

• Methods to detect residual tumoral involvement are becoming 
increasingly effective. 
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Cancer therapies do not confer a greater risk of inherited 
genetic disease in offspring 

 
• Numerous studies (Hawkins, 1991; Byrne et al., 1998; 

Nagarajam and Robison, 2005; Rees et al., 2006) investigated 
the incidence of cancer in the offspring of cancer survivors and 
found minimal or no increased risk of cancer development. 
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Fertility preservation options must be discussed even in 
children 

4
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The most common reasons given for not discussing fertility 
preservation options: 
 

• Not at significant risk - 29%; 
• Too young - 27%; 
• Techniques  unproven - 22%; 
• No facilities - 10%; 
• No funding - 8%. 
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Ovarian/testicular cryopreservation in children 

• ASCO (2006; 2013) recommended that oncologists address the 
possibility of infertility in patients treated during their reproductive 
years and be prepared to discuss fertility preservation options or 
refer patients to reproductive specialists. 
 

• However, there is no  consensus or directive on the age at which 
reproductive potential is actually reached 
 

• Unclear how this can be applied to cancer patients under 18 years. 
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Preservation of fertility potential in boys when freezing 
sperm is impossible 

In the hope that future technologies can utilize their immature gametes, 
there may be benefits in considering gonadal tissue preservation 
for children prior to chemo or radiotherapy. 
 

• Transplantation back into the inactive testis; 
• Maturation in vivo in another host; 
• In vitro spermatogenesis. 

 

5

2 
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Questions? 
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Chemotherapy prior to cryopreservation 

• Hope of eradicating neoplastic cells in the ovary before the tissue is 
cryopreserved, especially in hematological cancers.  
 

• However, one cannot exclude a gonadotoxic effect of this initial 
chemotherapy.  
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And if a girl/boy has already undergone chemotherapy? 

• Even in this situation, cryopreservation of ovarian cortex can 
be proposed if a greater gonadotoxic risk is required. 
 

• As follicle density is higher in children, there is a high probability of 
recovering intact follicles, even after several courses of 
chemotherapy. 
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National recommendations: CNPMA 
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Series in young ages 
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Cancer treatment takes priority over potential restoration of 
fertility, but the chance to preserve fertility may greatly enhance 
the quality of life of young cancer patients and their parents.  
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Date of the 1st 
Appointment 

Health Institution of Origin Age Marital Status Profession Diagnosis Fertility Preservation 
Technique 

July/2008 CHUC, Coimbra 25 Married Architect Hodgkin's Lymphoma Ovarian tissue 

November/2008 Hospital da Luz, Lisbon 32 Civil union (4Y) Unemployed Colon cancer  Ovarian tissue 

June/2009 CHUC, Coimbra 40 Single Lawyer Ovarian cancer Ovarian tissue 

July/2009 CHUC, Coimbra 22 Single Unemployed Ovarian cancer Ovarian tissue 

February/2010 CHUC, Coimbra 17 Single Student Leukemia Ovarian tissue 

April/2010 Maternidade BB, Coimbra 14 Single Student Teratoma Ovarian tissue 

June/2010 CHUC, Coimbra 28 Married Electronic Engineer Hodgkin's Lymphoma Ovarian tissue 

July/2010 Hospital São José, Lisbon 23 Single Journalist Breast cancer Ovarian tissue 

August/2010 CHC, Coimbra 26 Single Student Kidney failure Ovarian tissue 

August/2010 Maternidade BB, Coimbra 22 Civil union (1Y) Waitress Lupus Ovarian tissue 

October/2010 CHUC, Coimbra 15 Single Student Nasopharyngeal cancer Ovarian tissue 

October/2010 CHUC, Coimbra 32 Divorced Cashier Non-Hodgkin's Lymphoma Ovarian tissue and oocytes 

April/2011 Hospital de Guimarães 26 Single Student Bowel cancer Ovarian tissue and oocytes 

May/2011 CHUC, Coimbra 36 Single Education auxiliary Breast cancer Ovarian tissue 

June/2011 Hospital São Teotónio, Viseu 36 Civil union (6Y) Administrative Breast cancer Ovarian tissue and embryos 

June/2011 CHUC, Coimbra 28 Single Pharmacist Non-Hodgkin’s Lymphoma Ovarian tissue 

September/2011 CHUC, Coimbra 20 Single Student Hodgkin’s Lymphoma Ovarian tissue 

October/2011 IPOFG Coimbra 22 Single Student Ewing’s Sarcoma Ovarian tissue 

November/2011 CHUC, Coimbra 22 Single Student Hodgkin’s Lymphoma Ovarian tissue 

Cases: 2008-2011 
19 
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Date of the 1st 
Appointment 

Health Institution of Origin Age Marital Status Profession Diagnosis Fertility Preservation 
Technique 

January/2012 IPOFG Coimbra 27 Civil union (10Y) Economist Dysgerminoma Embryos 

February/2012 IPOFG Coimbra 28 Single Waitress Breast cancer Ovarian tissue and oocytes 

February/2012 IPOFG Lisbon 25 Single Nutritionist Hodgkin’s lymphoma Embryos and oocytes 

February/2012 Hospital do Funchal, Madeira 34 Married Jurist Transversal myelitis Embryos and oocytes 

March/2012 CHUC, Coimbra 28 Single Doctor Sarcoma Ovarian tissue 

June/2012 IPOFG Lisbon 34 Civil union (2Y) Assistant Breast cancer Embryos 

August/2012 IPOFG Lisbon 32 Married Administrative Breast cancer Embryos 

October/2012 IPOFG Lisbon 31 Divorced Nurse Breast cancer Oocytes 

November/2012 Hospital de Guimarães 30 Single Lawyer Breast cancer Oocytes 

December/2012 CHUC, Coimbra 30 Single Human resources Breast cancer Ovarian tissue 

December/2012 IPOFG Lisbon 28 Single Pharmacist Breast cancer Oocytes 

Cases: 2012 
11 

7
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Date of the 1st 
Appointment 

Health Institution of Origin Age Marital Status Profession Diagnosis Fertility Preservation 
Technique 

January/2013 IPOFG Lisbon 38 Single Administrative Breast cancer Oocytes 

February/2013 Hospital de Guimarães 22 Single Student Non Hodgkin’s lymphoma Ovarian tissue 

March/2013 Hospital das Calda da Raínha 33 Married Machine operator Breast cancer Oocytes 

May/2013 IPOFG Lisbon 33 Married Professor Breast cancer Embryos 

May/2013 IPOFG Lisbon 13 Single Student Ewing’s Sarcoma Ovarian tissue 

May/2013 CHUC, Coimbra 17 Single Student Sarcoma Ovarian tissue 

May/2013 IPOFG Lisbon 15 Single Student Ewing’s Sarcoma Ovarian tissue and oocytes 

May/2013 CHUC, Coimbra 33 Married Student Hodgkin’s lymphoma Embryos 

June/2013 Private practice, Coimbra 26 Single Student Ovarian tumor borderline Oocytes 

June/2013 CHUC, Coimbra 36 Single Doctor Breast cancer Oocytes 

June/2013 IPOFG Coimbra 35 Single Lawyer Breast cancer Oocytes 

June/2013 CHUC, Coimbra 29 Married Waitress Ovarian tumor borderline Oocytes 

July/2013 CHUC, Coimbra 26 Civil union (5Y) Assistant Sarcoma Oocytes 

August/2013 CHUC, Coimbra 31 Single Doctor Hodgkin’s lymphoma Oocytes 

August/2013 CHUC, Coimbra 33 Single Archeologist Breast cancer Oocytes 

August/2013 CHUC, Coimbra 32 Civil union (11Y) Student Non Hodgkin’s lymphoma Embryos and oocytes 

September/2013 CHUC, Coimbra 26 Civil union (1Y) Analyst Breast cancer Oocytes 

September/2013 IPOFG Lisbon 29 Civil union (2Y) Administrative Breast cancer Oocytes 

Cases: 2013... 
18 

7
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