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 “unnecessary exposure” means any exposure 
to ionizing radiation without clinical need or 
benefit (FDA)

 “unintended exposure” means any exposure 
to ionising radiation which is significantly 
different from the exposure intended for a 
given purpose (UK)

 IAEA: unnecessary exposure



 There are two general sources of unnecessary 
exposure. 
◦ The first one is equipment deficiency 

◦ The second is operational deficiency



 Non calibrated radiography equipments

 Malfunction radiography equipments

 Un licensed radiography equipments

 Un intended radiography equipments



 Human
◦ Unaware/ insufficient education radiation worker

◦ Ignorance of principal radiation protection

 Policy
◦ Hospital/ clinic policy →unjustified procedures

 Situation
◦ Defensive medicine



Main outcome: Bonn Call for Action to 
improve RP in health care in the next 
decade. 



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



 Introduce and apply the 3A’s (awareness, 
appropriateness and audit), which are seen as 
tools that are likely to facilitate and enhance 
justification in practice;

 Develop harmonized evidence-based criteria to 
strengthen the appropriateness of clinical 
imaging, including diagnostic nuclear medicine 
and non-ionizing radiation procedures, and 
involve all stakeholders in this development;

 Implement clinical imaging referral guidelines 
globally, keeping local and regional variations in 
mind, and ensure regular updating, sustainability 
and availability of these guidelines;



 Strengthen the application of clinical audit in relation 
to justification, ensuring that justification becomes 
an effective, transparent and accountable part of 
normal radiological practice;

 Introduce information technology solutions, such as 
decision support tools in clinical imaging, and ensure 
that these are available and freely accessible at the 
point-of-care;

 Further develop criteria for justification of health 
screening programmes for asymptomatic populations 
(e.g. mammography screening) and for medical 
imaging of asymptomatic individuals who are not 
participating in approved health screening 
programmes.

 ;



 For whom? Everyone!

 Methods:
◦ Protection radiation awareness course

◦ Hospital work orientation

◦ Seminars and workshop

◦ TV, Radio, social media (?)







 When choosing a procedure utilizing ionizing 
radiation, the benefit/risk balance must be 
carefully considered.

 Even if benefits outweigh risks, there is 
unnecessary use of radiation when clinical 
evaluation or other imaging modalities could 
provide an accurate diagnosis (e.g., US, MRI).

 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 !
JUSTIFICATION
OPTIMIZATION





 Clinical Practice Guidelines (Panduan Praktik
Klinik/PPK)

 Evidence-based criteria CPG’s

 Ministry of Health has started establish 
National Medical Services Guidelines 
(Pedoman Nasional Pelayanan Kedokteran/ 
PNPK)

 Hospitals and Health Providers create their 
own CPG’s base on NMSG















































 Part of clinical governance

 Maintain appropriateness and justification

 Reduce and analyze incidence or risk

 Increase health service quality



 Evidence based medicine integrates the best 
available clinical evidence from systematic 
research with the individual clinical expertise, 
to consider what may be applicable to or 
appropriate for an individual patient.

 Referral guidelines (RGs) are decision support 
tools systematically developed to assist 
practitioners on decision about appropriate 
healthcare for specific circumstances.



 A medical imaging examination is useful if its 
outcome — either positive or negative —
influences management of the patient or 
strengthens confidence in the diagnosis.

 Referral guidelines for medical imaging provide 
physicians with 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.








