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Medicalexposures
Population exposure to ionizing radiation in Belgium

Total averageexposure per caput : 5,1 mSv/y

Internal exposure due to 
inhalation of natural 
radionuclides (1,8 mSv/y)Internal exposure due to 

ingestion of natural radionuclides 
(0,3  mSv/y)

Terrestrial radiation (0,4  mSv/y)

Cosmos  (0,3  mSv/y)
Industrial applications (<0001  mSv/y)

Medical applications 
(2,3  mSv/y)



Medicalexposures

Medical exposures are important
ω More people exposed than from any other human activity

ω Potentially high individual doses

ω Increasing!

Medical exposures are different
ω Exposure of individuals (i.e. patients) is inherent (not a side-effect)

ω No dose limits for patients

Medical exposures are complex
ω Greatest risk is often not ionizing radiation (e.g. trauma, disease)

ω tŀǘƛŜƴǘ ҭ ǎǘŀŦŦ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘ

HERCA MedInspectorWorkshop, 6-8 October 2015, Brussels
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Base principles of radiation protection



A journey into justified medical exposures

Justification

Advantages

Disadvantages

Medical examination

Health, social and economical aspects 
w.r.t. patient, staff and environment 

Three levels of justification:
Level 1 Use of radiation in medicine
Level 2 Defined radiological procedures
Level 3 Procedure for an individual patient

άŘƻƛƴƎ ƳƻǊŜ ƎƻƻŘ ǘƘŀƴ ƘŀǊƳέ



Justification
Three levels of justification:
Level 1 Justification of use of radiation in medicine
Level 2 Justification of defined radiological procedures
Level 3 Justification of a procedure for an individual patient

At the first and most general level, the use of 
radiation in medicine is accepted as doing more 

good than harm. 
Its overall justification is taken for granted. 



Justification
Three levels of justification:
Level 1 Justification of use of radiation in medicine
Level 2 Justification of defined radiological procedures
Level 3 Justification of a procedure for an individual patient

General justification of specific procedure, for specific objective

Å Framework by (inter)national healthcare and radiological protection 
ōƻŘƛŜǎ ŀƴŘ ŀǳǘƘƻǊƛǘƛŜǎ Ҧ ƛƳŀƎƛƴƎκǘǊŜŀǘƳŜƴǘ ƎǳƛŘŜƭƛƴŜǎ ōŀǎŜŘ ƻƴ 
ǎȅƳǇǘƻƳǎΣ ǎǳƎƎŜǎǘŜŘ ŘƛŀƎƴƻǎƛǎΣ Χ

Å Are there better alternatives available?
Å Alternative that does not use ionizing radiation? 
Å Not only patients, also staff and public

Ÿ Justification study for new acts 

(new type of procedures, equipment, products, é) !!



Justification
Three levels of justification:
Level 1 Justification of use of radiation in medicine
Level 2 Justification of defined radiological procedures
Level 3 Justification of a procedure for an individual patient

Specific objectives, specific 
characteristics of the patient

ÅtŀǘƛŜƴǘ ƘƛǎǘƻǊȅκŀƎŜκΧ
ÅPrevious and future treatment
Å Is the required information not yet 

available?
ÅAre there other examinations 

planned?
ÅExpected dose to the patient
ÅBenefit/risk analysis



Justification

David O'Doherty, Chris Judge, Danger Is Everywhere: A Handbook for 
Avoiding Danger,  2014 by Little, Brown Books for Young Readers

Å Radiation risk is one of many risks
ÅOften forgotten because the exposure is usually inherent to 

the procedure
Å Usually no directly visible effects

What makes justification sometimes difficult?



Justification
What makes justification sometimes difficult?

Å Frequency of radiological procedures has tremendously increased

Å[ƻǿŜǊ ŘƻǎŜ ŜȄŀƳƛƴŀǘƛƻƴǎ ό{ƘƻǳƭŘ ǿŜ ƧǳǎǘƛŦȅ ǘƘŜƳΚ Ҧ ȅŜǎΗύ

ÅάDƻ ǿƛǘƘ ǘƘŜ Ŧƭƻǿέ ϧ ƛƴŜǊǘƛŀ ǘƻǿŀǊŘǎ ŎƘŀƴƎŜǎ

Å Economical drivers & consumerist trends ςmedical tourism

Å Defensive medicine

Å Easy access and self presentation

Å Awareness of risks is too low

Å Communication failure 
(between healthcare professionals and 
between healthcare professionals and public)

aŀƭƻƴŜ Ŝǘ ŀƭΣ άJustification of diagnostic medical exposures: some practical 
issues. Report of an IAEA ConsultationέΣ .WwΣ ур όнлмнύΣ рно-538

LinetŜǘ ŀƭΦΣ άCancer risks associated with external radiation from 
ŘƛŀƎƴƻǎǘƛŎ ƛƳŀƎƛƴƎ ǇǊƻŎŜŘǳǊŜǎέΣCA CanderJ Clin2012; 62:75-100



Justification

Basis of justification = education

ÅAwareness

ÅInstallation of justification processes (adapted to 
the complexity of the medical procedures)

ÅPractitioner = expert of application
Ҧ Ŧƛƴŀƭ ƧǳǎǘƛŦƛŎŀǘƛƻƴ
based on input from referrer and other involved 
MDs onǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘƛǎǘƻǊȅ ŀƴŘ ŎǳǊǊŜƴǘ ǎǘŀǘǳǎ



Staff should be knowledgeable !
Fast changing area: keep your knowledge up to date

ÅNew techniques and equipment
ÅOptions on the equipment
ÅAssociated doses

Be aware of your local doses and typical doses for a certain 
procedure and the associated benefits and risks
Ҧ ƴŜŜŘŜŘ ƛƴ ǘƘŜ ƧǳǎǘƛŦƛŎŀǘƛƻƴ ǇǊƻŎŜǎǎ
Ҧ ƴŜŜŘŜŘ ǘƻ ŀǎǎŜǎǎ ƴŜǿ ǘŜŎƘƴƛǉǳŜǎ ŀƴŘ ŜǾƻƭǳǘƛƻƴǎ 

Justification



Justification

Verify if your female patient could be pregnant!

www.fanc.be > bevolking> Zwanger? Vermijdstraling

www.fanc.be > population > Enceinte ? Evitez les rayons

Pregnancy



Justification

Children

Stralingsbelasting in de neonatologie 

in België

www.fanc.be > Predos

Dose de rayonnement en néonatologie 

en Belgique

www.afcn.be > Predos

http://www.fanc.be/
http://www.afcn.be/


Justification

Children
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Optimization

After justification !!

Aim = to provide images adequate for diagnosis or 
treatment while keeping the dose ALARA 



Optimization

Different areas:
Å Imaging procedure 
ÅEquipment and devices
ÅStaff

After justification !!



Imaging procedure

Produce the clinically required information

ωSet up and use procedures

ωStandard protocols and individual adjustment of scan parameters

ωConsider dose reduction techniques

ωKeep sufficient diagnostic quality (exam with lowest dose not 
necessarily the best!)

ωDose studies

Optimization

Image quality Dose



FANC Dosimetry studies
FANC Decree Patient Dosimetry in Radiology

ωIndividual dose/dose parameters

ωOnline measurements for interventional radiology

ωNational dose studies Ҧ 5ƛŀƎƴƻǎǘƛŎ ǊŜŦŜǊŜƴŎŜǎ ƭŜǾŜƭǎ - DRLs

Clear effort from most centers to 
optimize !

Progressive decrease for most 
examinations

VanaudenhoveŜǘ ŀƭΦΣ  άNational diagnostic reference levels in 
radiologyέΣ нлмс ςwww.fanc.be

Conventional radiology & CT

http://www.fanc.be/


Awareness, prevention and 
follow-up of deterministic 

effects!

FANC Dosimetry studies
Interventional radiology


