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The WHO is the UN 

agency with a specific 

public health mandate 

as the directing and  

coordinating authority 

of international health 

work 
 

World Health Organization: function 



6 Regional Offices 

194 Member States  

Ministries of Health 

Headquarters 

 Geneva 

150 Country Offices 

IARC, Lyon 

The WHO 3-level structure 



   

Objective:  

attainment by all 

peoples of the 

highest possible 

level of health 
 

 World Health Organization objective 



   
The concept of HEALTH for the 

World Health Organization 

"Health is a complete state of physical, 

mental and social well-being, and not merely 

the absence of disease or infirmity" 
WHO's Constitution (1948) 



Health is a 

human right 

The right to health 
includes access to 

timely, acceptable, 
and affordable 

health care of 
appropriate quality 



Health Care Quality Dimensions 

 Safety 

 Effectiveness 

 Patient-centeredness 

 Timeliness 

 Efficiency 

 Equality 



 Health service delivery is one of the     

building blocks of health systems.  

 Good health services are those which   

deliver safe and effective health  

interventions to those that need them,    

when and where needed, with 

minimum waste of resources.  

 Radiation safety in medicine is part 

of health care quality and contributes 

to health systems strengthening. 

Good medical practice encompasses 

radiation safety 
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The new International 

BSS were adopted by 

the WHO in May 2012 
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 Current challenge: supporting the 

implementation of the BSS  



 International BSS and Euratom BSS 

 Both the International BSS and the 

EURATOM BSS have a robust set of 

safety requirements concerning 

radiation safety in medical exposures. 

 Both mention the special 

considerations for children 

 European countries are currently 

working on the transposition of the 

BSS, already thinking about the 

implementation 

 



International BSS requirement 3.166: 

special considerations for optimization 

 Registrants and licensees shall ensure that the 

particular aspects of medical exposures are 

considered in the optimization process for (among 

others) : 

– Paediatric patients subject to medical exposure; 

– Exposure of the embryo or fetus, in particular for radiological 

procedures in which the abdomen or pelvis of the pregnant 

female patient is exposed to the useful radiation beam or could 

otherwise receive a significant dose; 

– Exposure of a breastfed infant as a result of a female patient 

having undergone a radiological procedure with 

radiopharmaceuticals. 



Medical Exposures 

 The largest contributor to 

the exposure of the 

population from artificial 

sources (95%) only 

exceeded world-wide by 

natural background as a 

source of exposure.  

 Almost equal to natural 

background as a source 

of exposure to the 

population in US (NCRP 

Report 160), similar trend 

in other countries… 

Annually worldwide 

3,600 million X-ray exams 

(> 300 million in children) 

37 million nuclear 

medicine procedures 

7.5 million radiation 

oncology treatments 



Radiation in Health Care 

 The use of ionizing radiation in 

medical imaging saves lives.  

 Advanced imaging technology has 

opened new horizons for clinical 

diagnostics and has improved 

patient care.  

 In many cases interventional 

radiology prevents the need for 

more invasive procedures. 

 

 



Radiation benefits and risks 

 Benefits for patients gain 

recognition the use of radiation in 

the diagnosis and treatment of 

human diseases increases. 

 While every day applications of 

ionizing radiation in health care 

help millions of patients 

worldwide, inappropriate use may 

result in unnecessary and 

preventable radiation risks in 

patients and staff. 

 

 

 

 



Radiation Protection in  health care 

  Need to control and minimize 
health risks, while maximizing 
the benefits. 

  Achieving this balance is a 
major challenge in RP in 
medicine.  

 This is PARTICULARLY 
IMPORTANT in paediatric 
patients. 



Radiation protection in health care:  

other challenges 

 Low level of awareness of radiation doses 

and associated risks vs. benefits in the 

medical sector 

 Lack of integration of health care delivery, 

strategies and regulations (e.g. radiation 

safety, patient safety, medicines, medical 

devices, health technologies) 

 Huge disparities in access to services, 

technologies and resources between and 

within countries 

 Limited dialogue/cooperation between 

professional societies, health authorities 

and radiation protection regulators at 

national level 

 

 



 

RP in in Paediatric Imaging:  

major challenges 
 

 
 Children are not small adults (unique considerations) 

 Justification of paediatric procedures: imaging guidelines 

 Optimization of protection: “child-sizing”- paediatric DRLs 

 Prevention of unintended exposures and adverse events 

 Radiation risk communication and risk/benefit dialogue 

 



Children are not small adults !!!!! 

Radiation protection of 

children requires 

specific considerations  



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 

– even small exposures can significantly affect 
developmental processes; 

 Children have a longer life-span to develop 
long-term health effects like cancer  



Although radiation protection in paediatric 

imaging has been addressed by international 

organizations since longtime ago, in the last 

decade this became a topic of concern for 

scientists and health professionals    



 
Be wise, adjust for size 

When you image 

children, kid-size the 

procedure, adjust the 

protocols to control 

dose,…. 

 

Image Gently  

2007 



CT Campaign (2008) 

One size does not fit all ! 

 



2011 
Fluoroscopy 

“Back to Basis” 

CR/DR Campaign 

(2012)  

2011 

2009 
“Step Lightly” 

Interv. Rad.  
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Joint Campaign  

Image Gently- 

Image Wisely 



“Think A-Head” 

Pediatric Head Trauma Campaign (Nov 2016)  

“Think A-Head” on Children’s CT Scans: if 

kids hurt their heads, help families make 

informed decisions: 

 
 Know when an imaging test is (and is not) 

necessary 

 Explain why a head CT scan is (or is not) 

the right choice 

 Discuss the benefits as well as the risks of 

the scan 

 Child-size the CT radiation dose (where 

necessary) 

 

  



“Have-A-Heart”  

new Image Gently Campaign 
(to be launched during 2017)  

Kids with heart disease need special care.   

And like all children, they are more sensitive to radiation. 

So when these kids need imaging:  

Choose heart ultrasound, MRI or another exam that does not use radiation 

(when appropriate) 

Child-size CT, fluoroscopy and nuclear medicine exams 

And, during catheterization: 

o Lower the frame rate  

o Lower the magnification 

o Lower the camera 

o Limit field-of-view (collimate) and 

o Leave the anti-scatter grid out (in younger children)  

.  

Medical imaging Saves Lives – 

The care we provide now can 

last a lifetime  

Have-A-Heart – Image Gently! 



2012 



2013 



JAMA Pediatr. 

Published online June 10, 2013. 

doi:10.1001/jamapediatrics.2013.311 

2013 



2014 



EPI-CT 

(2017?) 



UNSCEAR 2013 Report: 

Effects of radiation exposure of children 



UNSCEAR 2013 Report on effects of 

radiation exposure of children (II) 



Appropriateness in medical 

imaging: "Best Test First !" 

 When choosing a procedure utilizing 

ionizing radiation, the benefit/risk balance 

must be carefully considered.  

 Need to consider whether clinical 

evaluation or other imaging modalities (e.g. 

US, MRI).  could answer the clinical 

question 

 Cost, local expertise, available resources, 

accessibility and patient values have to be 

considered in addition to efficacy.  

 

 



 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 the radiation dose is higher than 
necessary for the clinical purpose (e.g. adult 
protocols used for imaging children)  

– Do the right procedure !  

– Do the procedure right ! 

 

 

Reducing unnecessary radiation 

exposures 

JUSTIFICATION  

OPTIMIZATION   



Evidence Based Medicine 

 Evidence-based medicine (EBM) is 

about integrating the clinical expertise 

and the best scientific evidence,  in 

making decisions about the care of 

patients   

– Even excellent external evidence may 

be inapplicable to or inappropriate for 

an individual patient; and 

– Without best available scientific 

evidence, medical practice may 

become rapidly out of date.  

– Patient values/ expectations have to be 

considered 

 



Referral Guidelines for 

Medical Imaging 

 Referral guidelines for medical imaging provide 

information on which procedure is most likely to yield the 

most informative results, and whether another modality is 

equally or more effective, and therefore more appropriate.  

 These guidelines support the practice of evidence-based 

medicine and form a foundation to guide appropriateness 

in prescribing diagnostic imaging services 

 A medical imaging examination is useful if its outcome — 

either positive or negative — influences management of the 

patient or strengthens confidence in the diagnosis. 



ACR - Abdominal pain in children  



RCR: 

Abdominal 

pain in 

children  



Optimization of protection 

 Optimization of protection in medical exposures requires the 

management of the radiation dose to the patient to be 

commensurate with the medical purpose.  

 Methods for dose reduction should be applied and 

protocols should be tailored according to patient size and  

level of acceptable noise for a given clinical indication 

(important in paediatric CT).  

 The optimization of protection is applied at two levels:  

1. the design, construction and selection of equipment, software and 

installations; and  

2. the working procedures (operational parameters).  



Optimization in diagnostic procedures 

Diagnostic Reference Levels 
 Neither  individual dose limits nor individual dose constraints are 

applicable to RP of patients. 

 Diagnostic Reference Levels (DRLs) for a particular procedure are 

used to ensure that doses do not deviate significantly from those 

achieved at peer departments for that procedure (unless there is a 

known, relevant, and acceptable reason for the deviation).  

 DRLs apply in radiodiagnosis, nuclear medicine, interventional 

radiology, to groups of patients rather than individual patients.  

 Although their numerical values are ADVISORY, the establishment and 

use of DRLs concept is a safety requirement in the new BSS 

 Establishment of paediatric DRLs (PiDRLs) is a priority 

 



 UNSCEAR 2008 Report: "Sources and 

effects of ionizing radiation" Volume II 

Annex C - Radiation exposures in 

accidents 
 

– UNSCEAR has reviewed radiation accidents 

within a period of >60 years (1945-2007); 

– A large number of fatalities (46) and the 

highest number of cases of acute injuries 

(623 cases) was due to accidents occurred 

during the use of radiation in health care.  

– Other accidents either not recognized or not 

reported may have occurred.  

 

 

 

Radiation safety in health care: 

unintended and accidental exposures 

Mostly radiotherapy 

accidents 

http://www.unscear.org/unscear/en/publications/2008_2.html


151 CT sequences over 65 minutes  

Unintended exposures may also happen in 
nuclear medicine, interventional radiology, 
and…in paediatric diagnostic imaging  !! 

 
Education, training, Q&A, RP culture 



WHO Global Initiative on Radiation Safety 

in Health Care Settings 

Diagnostic 

radiology 

Interventional 

radiology 
Radiotherapy Nuclear 

Medicine 

This initiative is currently focused 

on supporting the implementation 

of the  “Bonn Call for Action”  

http://www.google.com/imgres?imgurl=http://www.arfpc.com/images/examroom.jpg&imgrefurl=http://www.arfpc.com/interventional_radiology.html&usg=__KaYUnqJQZl4skU_LmkQ8FVoPyHI=&h=309&w=363&sz=18&hl=en&start=1&tbnid=_hBjPHbloTJL-M:&tbnh=103&tbnw=121&prev=/images?q=interventional+radiology+photos&hl=en&sa=G
http://classroomclipart.com/cgi-bin/kids/imageFolio.cgi?action=view&link=Health_Care_and_Medicine&image=treatment_radiationA.jpg&img=&tt=


Recommendations of the 2nd International  

Conference on RP in Medicine   

Bonn Call for Action 
  

10 actions to improve 

radiation protection in medicine 

in the next decade 

 
  3rd International  Conference on 

RP in Medicine to be held in 
Vienna, Austria, 11-15 

December 2017, organized by the 
IAEA and co-sponsored by WHO   



Bonn Call for Action  

1. Enhancing implementation of justification of procedures 

2. Enhancing implementation of optimization of protection and safety 

3. Strengthening manufacturers’ contribution to radiation safety 

4. Strengthening RP education and training of health professionals 

5. Shaping & promoting a strategic research agenda for RP in medicine 

6. Improving data collection on radiation exposures of patients and 

workers 

7. Improving primary prevention of incidents and adverse events 

8. Strengthening radiation safety culture in health care 

9. Fostering an improved radiation benefit-risk-dialogue 

10.Strengthening the implementation of safety requirements (BSS) globally 
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Health authorities, health care 

providers (radiologists, medical 

physicists, radiographers), 

manufacturers, and  patients' 

representatives  

4 Member States and 9 NGOs 

in Official Relations with WHO 



Document in English 

Executive 

Summary  in 7 

languages 

http://www.who.int/ionizing_radiation/p

ub_meet/radiation-risks-paediatric-

imaging/en/  
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Contents & structure 



Section 1.2 

Typical radiation doses in paediatric procedures  





2.1 Appropriate use of radiation 

in paediatric imaging  



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 Q&As 



 

In summary: Radiation Protection in 

Paediatric Imaging 
 

 
Justification - appropriate referral, development, 

adoption/adaptation and use of Clinical Imaging Guidelines 

(CIGs), clinical decision support systems at the point of care.  

Optimization – child-sizing protocols in diagnostic radiology, 

image guided interventional procedures and nuclear medicine, 

establishment and update of diagnostic reference levels (DRLs).  
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