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Sidonnaisuudet  

Ei sidonnaisuuksia.   
 
 



Survivorship Statistics 

• Approximately 150 
children are diagnosed 
with cancer annually 

• Annual age standardized 
incidence rate in 
1988-1997 in Finland was 
173.2 per million (vs.
139.5 in Europe) 

 

* Madanat-Harjuoja et al. International Journal of Cancer , 2014 

Childhood cancer survival in Finland 
Finnish Cancer registry 1953-2010 

*  



   
   

Scope of Published Research (n=152) Surviving childhood cancer: how many reach 
adulthood? 

 
 
- 1 : 640 < 40-yrs of age is a childhood cancer survivor  
 
 - at the moment in Finland the figure is ca. 4000  
childhood cancer survivors and 7000 (dg under 25yrs)  
 
-the majority are leukemia and Hodgkin’s lymphoma survivors 
 
-  less than one third reach adulthood without any late effects 

of treatment 
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-----siblings _____patients 
Madanat et al, Int J Cancer, 2009 

Model based cumulative probabilities of first post-diagnosis 
parenthood 



 
 

 

Chemotherapy and damage to fertility 

 
 
 
  
 
 

High Risk Medium Risk Low Risk 

Cyclophosphamide Cisplan Vincristine 
Ifosfamide Carboplatinum Methotrexate 
Mustine Adriamycin Actinomycin D 
Busulphan Bleomycin 
Melphalan 6 mercaptopurine 
Procarbazine Vinblastine 
Chorambucil 



Acute Ovarian Failure 
•  occurs during treatment 
•  no chance of pregnancy 
•  permanent menopause 
•  often recovers in younger 

women depending on 
exposure 

 

 

Consequences of Chemotherapy to Female Fertility 

 
Premature Ovarian 
Insufficiency 
•  ovarian cycling may of may 

not cease during therapy 
•  recovers after therapy 
    -may have normal pregnancy 
•  total number of years 

remaining of normal ovarian 
cycling are reduced = early 
menopause 

 
 



 

Radiotherapy  

 

(Adapted from Ogilvy-Stuart & Shalet, 1993; Holzer, 2013) 

Direct damage to  
ovaries 

Damage to hypothalamic- 
pituitary axis  

Age dependent; 
size of primordial  
follicle pool 
 
 
 

Radiation field  
dependent 
 
 
 
 

Dose 
dependent;   
total  dose and  
fractionation 
schedule 



Radiotherapy 

 
 
Could also  
affect  
uterine 
function 
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flow 
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Miscarriage, 
low birth  
weight, 
premature  
delivery 
 
 

Adapted from Green et al, 2002; Holzer, 2013) 



 

Radiotherapy and damage to fertility 

 

Green et. al. JCO, 2009 



Green et al, J Clin Oncol, 2009 

 

Alkylating agents, abomino pelvic RT and both 

 



 

Premature menopause in survivors and siblings 

 

Sklar et al, JNCI, 2006 
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 Fertility preservation in females 

Jeruss et al, NEJM, 2009 



Fertility preservation for patients with cancer:  

American Society for Clinical Oncology Clinical Practice  

Guideline Update      J Clin Oncol 2013 

Key recommendations:  
•PRESENT both embryo and oocyte preservation   
 
•DISCUSS ovarian transposition (oophoropexy) when pelvic radiation is indicated 
 
•INFORM patients of conservative surgical options  
 
•INFORM that insufficient evidence to support ovarian suppression with GnRH analogs 
 
•INFORM that other methods (eg, ovarian tissue cryopreservation are experimental  
 
 
 
 
 
 
 
 
www.asco.org/guidelines/ © American Society of Clinical Oncology®. All rights reserved.  



 Edinburg criteria for fertility preservation in children 
and adolescents 

•  Age <35 years 
•  No previous chemotherapy (or low risk) 
•  High risk (>50%) of ovarian failure: 
-  high dose of alkylating agents 
-  radiotherapy to the pelvis 
•  Good (>50%) chance of survival 



•  Spontaneous abortions 
•  Induced abortions 
•  Stillbirths 
•  Perinatal mortality 
•  Preterm delivery and low birth weight 

Fertility and parenthood after 
cancer Adverse pregnancy outcomes 



Abortions, stillbirths and perinatal 
mortality 

Winther et al, J Clin Oncol, 2008 



Preterm delivery and low birth 
weight Spontaneous and induced Abortions 

Winther et al, J Clin Oncol, 2008 



Stillbirths and neonatal deaths 

Signorello et al, Lancet, 2010 



Stillbirths and neonatal deaths 

Signorello et al, Lancet, 2010 



Preterm delivery and low birth 
weight 

Madanat-Harjuoja et al, Int J Cancer, 2010 

Preterm delivery and low birth weight 



Preterm delivery and low birth 
weight 

Signorello et al.,JNCI, 2006 

Risk of preterm birth by radiation 
dose 



 

Pubertal status and risk of preterm delivery 

 



Other adverse obstetric outcomes 

Signorello et al, JNCI, 2006 



Cardiomyopathy surveillance is reasonable 
prior to pregnancy or in the first trimester for 
all female survivors treated with anthracyclines 
and /or chest irradiation 

 

Cardiac surveillance during pregnancy 

 

No recommendation could be formulated for the frequency of  
ongoing surveillance in pregnant survivors who have normal  
cardiac function immediately prior to or during the first  
trimester of pregnancy 
”Health care providers should maintain a high index of suspicion for cardiomyopathy in 
survivors treated with anthracyclines and/or radiation who present with shortness of breath, 
fatigue or ankle swelling as they are commonly reported during pregnancy”  



The Finnish Cancer Survivor Study 



Results 



Ydinasiat 

•  need for accurate, patient specific risk to fertility 
and ovarian function 

•  development of evidence –based algorithms to 
enable truly informed clinical oncofertility 
decisions   

•   fertility should be discussed at diagnosis 
 



Ydinasiat 

 
•  women who have received abdomino-pelvic 

irradiation are at risk of preterm delivery  
•  women who have received chest RT or 

anthracyclines should be screened with cardiac US 
at baseline 

•  a large proportion of survivors have metabolic/
cardiovascular risk factors which may complicate 
pregnancy 

•  adequate treatment of early menopause to reduce 
risk of associated morbidities   

 






