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Objective: attainment by 
all peoples of the highest 
possible level of health 

 

 World Health Organization: function 
UN directing and coordinating authority on international health work 

“Health is a state of complete 
physical, mental and social well-

being and not merely the 
absence of disease or infirmity.”  

(WHO Constitution,1948) 

WORLD HEALTH ASSEMBLY 



 World Health Organization: structure 

Ministries of Health 
194 Member States  

Headquarters 
 Geneva 

IARC, Lyon 

6 Regional Offices 

150 Country Offices 



Towards achieving the Sustainable 
Development Goals (SDGs) 

All UN Member States agreed to try to achieve the 17 SDGs by 2030 

WHO welcomes the IAEA initiative of organizing this joint side event, 
which is consistent with the aspiration “Together for a healthier world” 



Multiple benefits of medical imaging 
 Medical imaging is an essential component of modern 

health care. The clinical value of radiological imaging 
procedures for the diagnosis of illness and injury is widely 
recognized. 

 The benefits for patients far outweigh the radiation risks 
when exams using radiation are appropriately prescribed  
and properly performed. This is particularly critical in 
pediatric imaging.   



The major challenge in RP in health care 

 The wide use of 
radiation in medicine 

calls for a public health 
approach to control and 
minimize health risks, 
while maximizing the 

benefits 
BENEFITS 

RISKS 



Which are the radiation risks ? 

 Beyond certain dose thresholds, radiation can impair the 
functioning of tissues and/or organs and can produce acute 
effects such as skin redness, hair loss, radiation burns, or 
acute radiation syndrome.   

 These 'tissue reactions' are more severe at higher doses 
and higher dose rates.   



Radiation risks at low doses 
 If the dose is low or delivered over a long period of time (low 

dose rate), there is  greater likelihood for successfully repair 
the cell damage. If this damage is  repaired with errors, this 
transformation may lead to cancer after years or even decades 
have passed (so-called 'stochastic effects‘) 

DNA molecule 

Liner Non-
Threshold 
(LNT) 
hypothesis 





Risks from prenatal exposures 
to ionizing radiation (IR) 

 Risks depend of the radiation dose and the period 
of the pregnancy when the exposures occurs.  

 Prenatal exposure to IR may induce fetal brain 
damage following an acute dose exceeding 100 
mSv between weeks 8-15 of pregnancy and 200 
mSv between weeks 16-25 of pregnancy (mental 
retardation, IQ decrease). Before week 8 or after 
week 25 of pregnancy human studies have not 
shown radiation effects on the fetal brain.  

 Epidemiological data showed statistical association 
between prenatal exposure to IR and childhood 
cancer, particularly leukaemia.   



Children & 
environmental threats  

 Children are inherently more sensitive to environmental 
hazards: 

– physical, physiological, cognitive immaturity; 
– > proportion of proliferating cells; 

 Prenatal life has periods of exquisite sensitivity to the 
effects of toxic agents 

– Prenatal exposures can affect developmental processes; 

 Children have a longer life-span to develop long-term 
health effects like cancer  
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Ongoing epidemiological study EPI-CT 
 To investigate the relationship between the exposure to ionizing radiation 

from CT scans in childhood and adolescence and possibly attributable late 
health effects. 18 centres from Belgium, Denmark, Germany, Finland, 
France, Luxembourg, the Netherlands, Norway, Spain, Sweden and the 
United Kingdom collaborate to enrol approximately one million patients.  



UNSCEAR 2013 Report: 
Effects of radiation exposure of children 



 Justification of every radiological procedure performed in 
pediatric health care is the first step to reduce unnecessary 
radiation exposure in children.  

 Imaging techniques that do not use ionizing radiation should 
be considered as a possible alternative. 

 If the procedure is justified, the risk to the kid of not 
undergoing the examination is greater than the potential 
risks of the radiation exposure associated with the practice.  

 Once the procedure was justified, it has to be performed 
ensuring optimization of protection and safety. 

How to reduce unnecessary 
radiation exposure in children? 



Some actions to reduce unnecessary 
radiation exposures in children 

 Raise awareness about radiation doses and risks in children 

 Educate on dose reduction strategies without 
compromising the diagnostic quality of the images. 

 Review/ adapt protocols  according to the child’s size and 
the clinical question/s to be answered, establish DRLs. 

 Establish and maintain a radiation safety culture engaging 
the radiology team (radiologist, technologists, medical 
physicist) together with referring physicians, patients/parents 
and other stakeholders,  to improve quality and safety in 
pediatric imaging. 



  
 Health-care providers requesting or 

performing radiological imaging 
procedures in children share the  
responsibility to communicate radiation 
risks accurately and effectively to 
patients, parents and other caregivers. 

 They need information and resources 
about  pediatric imaging, to ensure a 
balanced benefit-risk dialogue to 
support informed decision making in 
pediatric imaging.  

Improve benefit-risk dialogue 



  
 Radiation risk communication 

tools for health care providers to 
support risk-benefit dialogue.  

 Primarily targeted to health-care 
providers who refer children to 
perform imaging procedures 
involving radiation exposure 
(also useful for other 
stakeholders).  



A toolkit  to 
communicate 

radiation  
risks 



Document in English 

Executive 
Summary  in 7 

languages 

http://www.who.int/ionizing_radiation/p
ub_meet/radiation-risks-paediatric-
imaging/en/  

http://www.who.int/ionizing_radiation/pub_meet/radiation-risks-paediatric-imaging/en/
http://www.who.int/ionizing_radiation/pub_meet/radiation-risks-paediatric-imaging/en/
http://www.who.int/ionizing_radiation/pub_meet/radiation-risks-paediatric-imaging/en/


Contents & structure 



Section 1.1 

Types of radiation, quantities & units 



Section 1.1 (cont’) 

Sources of radiation exposure 



Section 1.1 
Sources of radiation exposure, current trends in the use of 

ionizing radiation in medical imaging 



Section 1.1(cont’) 



Section 1.1 



Section 1.2 

Typical radiation doses in paediatric procedures  





Section 2.1 

Basic concepts & principles of radiation protection and how 
they are applied to pediatric imaging. 

When considering the use of radiation in pediatric 
imaging a benefit/risk balance analysis must be 
carefully considered.  
 
The use of  radiation will be unnecessary if clinical 
evaluation or other imaging modalities (e.g. US, 
MRI) could provide an accurate diagnosis. 
 

Do the right procedure !  
Do the procedure right ! 

 



Section 2.1 

The benefit outweighs the risk when the 
procedure is: 
 appropriately prescribed   
 properly performed  
 

This is not the case if there is no clinical indication 
or if the radiation dose is higher than necessary 
for the clinical purpose (e.g. if adult protocols are 
used for imaging children)  

 

e.g. the Image gently messages:  
“When imaging kids, image gently!”  
“One size does not fit all!” 
“ Be wise, adjust for size” 
 

 



Section 2.1 



Section 2.1 

are tools to improve imaging referral guidelines : JUSTIFICATION
appropriateness of paediatric imaging referrals 



Section 2.1 

OPTIMIZATION: diagnostic reference levels 
(DRLs) are tools to improve optimization of 
protection in pediatric imaging 



Section 
2.2 

Establish and maintain a radiation safety culture in health care. 



Section 3.1 

Practical tips to support the risk-benefit dialogue 

Natural, reversible, well 
understood, clear benefit, 
voluntary, controllable, 
certain, familiar, immediate 
effects, not affecting: 
children, pregnant women 
and/or future generations  

Human-made, irreversible, 
poorly understood, unclear 
benefit, imposed, 
uncontrollable, uncertain, 
unfamiliar, delayed effects, 
affecting: children, pregnant 
women, future generations  



Section 3.1 

Practical tips to support the risk-benefit dialogue 



Section 3.1 Q&As 



Section 3.1 Message 
mapping 



Section 3.2 



Section 3.3 

Creating a dialogue in 
the medical community: 
scenarios and players  



Derivative tools targeting patients/parents 

 Derivative communication tools  
based on the document are 
being currently developed   to 
support benefit-risk dialogue 
in pediatric imaging. 

 Content: general information, 
specific information for different 
discipline.s 

 Format: leaflets, posters, 
infographics  



Currently under development 

Dental imaging: to be developed in collaboration with the 
FDI/ International Dental Federation and the IAEA  



Global efforts for improving 
radiation protection in medicine 

Bonn Call for Action 
  10 actions to improve radiation 

protection in medicine in the 
next decade  



International Conference on Radiation 
Protection in Medicine 

 International Conference on 
Radiation Protection in Medicine 
- Achieving Change in Practice 
(Vienna, Austria, 11–15 December 2017) 

– Organized by the IAEA, co-sponsored by 
WHO and PAHO 

– Advanced work including the development 
of the scientific programme, identification 
of speakers, review and classification of 
submitted papers.  

– Website: http://www-
pub.iaea.org/iaeameetings/50820/International-
Conference-on-Radiation-Protection-in-Medicine-br-
Achieving-Change-in-Practice  

http://www-pub.iaea.org/iaeameetings/50820/International-Conference-on-Radiation-Protection-in-Medicine-br-Achieving-Change-in-Practice
http://www-pub.iaea.org/iaeameetings/50820/International-Conference-on-Radiation-Protection-in-Medicine-br-Achieving-Change-in-Practice
http://www-pub.iaea.org/iaeameetings/50820/International-Conference-on-Radiation-Protection-in-Medicine-br-Achieving-Change-in-Practice
http://www-pub.iaea.org/iaeameetings/50820/International-Conference-on-Radiation-Protection-in-Medicine-br-Achieving-Change-in-Practice


Thank you very much! 

perezm@who.int 
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