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Ionizing radiation in medical imaging

The use of ionizing radiation in diagnostic imaging brings 

tremendous benefits to the global population

• An estimated 33 million diagnostic nuclear medicine procedures 

annually in the world* 

• An estimated 3.6 billion diagnostic radiology procedures annually in 

the world* 

* UNSCEAR 2008 Report



• Evidence that many individual medical procedures are lacking in 
justification and optimization, giving rise to a very significant 
unnecessary exposure of the world’s population

• A substantial fraction (20% to 40%) of individual radiological 
examinations may be unnecessary

Ionizing radiation in medical imaging



• ICRP principles of radiation protection
– Dose limits don’t apply to medical exposures

– Justification - net benefit for the patient

– Optimization - achieve clinical purpose with 
appropriate dose management

Radiation 
risk

Achieve clinical 
purpose

A need for radiation protection 

in medicine

“Primum non 

nocere” 



• Radiation exposure in medicine has risk but we 
need more research in the area of low dose 
exposure over time

• Radiation in medicine saves lives

• Radiation in medicine  is a wonderful tool when 
used appropriately:
– fast, no sedation or anaesthesia

– great anatomical accuracy

– better, safer surgery

– more accurate staging in oncology

– best for lungs, bone detail

• When justified, 
benefits outweigh the risks

Radiation risk debate



Justification:
perform only appropriate 

procedures
Level 1
General 

justification 

of the use of 
radiation in 
medicine

Taken for granted –
accepted that the use 

of radiation in 
medicine does more 

good than harm

Level 2
Generic 

justification 

of given 
radiological 
procedure

Carried out by the 
health authority in
conjunction with 

appropriate 
professional bodies

Level 3
Individual 

justification

of medical 
exposure of 

individual patient

Carried out by 
consultation between  

the radiological medical 
practitioner and the 

referring medical 
practitioner



Justification of medical exposure in diagnostic 

imaging
1. International BSS

2. Safety Guide on medical uses

3. Technical Meetings on justification

4. Other actions

5. Bonn Call-for-Action

A priority for the IAEA



International BSS

Key-points on justification 

• The justification of medical exposure for an individual patient shall 
be carried out by means of consultation between the radiological 
medical practitioner and the referring medical practitioner, as 
appropriate, with account taken, in particular for patients who are 
pregnant or breast-feeding or are paediatric, of:

o (a) The appropriateness of the request;

o (b) The urgency of the radiological procedure;

o (c) The characteristics of the medical exposure;

o (d) The characteristics of the individual patient;

o (e) Relevant information from the patient’s previous radiological procedures.

• Relevant national or international referral guidelines shall be taken 
into account for the justification of the medical exposure of an 
individual patient in a radiological procedure.



Upcoming Safety Guide on medical uses

• Safety Guide on Radiation Protection and Safety in Medical Uses of 

Ionizing Radiation (IAEA Safety Standards)

• Co-sponsorship by WHO, PAHO and ILO pursued

• Accompanying the newly published International Basic Safety 

Standards, describing how to apply the BSS to medical uses of ionizing 

radiation (medical, occupational and public radiation protection in this 

context). Modality specific chapters.

• Intended primarily for regulators and end-users, but also of relevance 

for e.g. professional bodies.

• Went to Radiation Safety Standards Committee at the end of 2014, and 

received comments by MS and organizations early 2015. Went to 

Commission on Safety Standards (CSS) in early 2016. To be reported 

on at CSS 6-8 April 2016 for final endorsement.

• Justification of medical exposures gone through in more detail in the 

Safety Guide, also the role of the medical radiation technologist



Technical Meetings on justification

• Technical Meetings and Consultancies 

on justification

• Consultancies resulting in the proposal of 

AAA (Awareness, Appropriateness, Audit) 

to strengthen justification of medical 

exposure in diagnostic imaging
• Effective communication about risk

• Up-to-date referral guidelines / appropriateness 

criteria / clinical imaging guidelines

• Clinical audit of justification

• Joint IAEA/EC International Workshop 

(Sep ‘09) resulting in 16 agreed points as 

a conclusion (in proceedings)

• TM’s on justification of medical exposure 

and the use of appropriateness criteria, 

together with main developers of these 

criteria, and also on exposure tracking



• Meetings on justification of medical exposure and the role of clinical 

imaging guidelines (CIG) in strengthening justification of medical 

diagnostic imaging, jointly with the WHO

• Only few organizations have capacity to develop and maintain these 

guidelines – meetings concluded on adopting and adapting these

Technical Meetings on justification



One example of promoting justification



RPOP Website

Regularly updated, reaching a 

broad audience, with 

>800,000 page views per year 

on rpop.iaea.org + Switch 

between English and Spanish



Bonn Call-for-Action, with WHO



Proceedings from Bonn

Proceedings from Bonn
• Including a number of papers on 

justification

• Free to download (rpop.iaea.org)



Next: international conference

• International Conference on Radiation Protection in Medicine

• 11-15 December 2017 (5 years since Bonn)

• Following up on the Bonn Call-for-Action



Thank you!


