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 IAEA is the world's central intergovernmental forum for 
scientific and technical cooperation in the nuclear field

 173 Member States
 Headquarter in Vienna, Austria

NUCLEAR ENERGY SAFETY AND SECURITY

FOOD AND AGRICULTURENUCLEAR SCIENCE HUMAN HEALTH ENVIRONMENT
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UNSCEAR studies 
effects of atomic 
radiation

ICRP provides 
recommendations
for protection

IAEA Statutory role
IAEA establishes standards of safety for protection of health …, 
and provides for the application of these standards

IAEA establishes safety standards
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IAEA Statutory role
IAEA establishes standards of safety for protection of health …, 
and provides for the application of these standards

IAEA establishes safety standards• All Safety Standards go through a formal 
process of Member State comments

• Reflect the international consensus
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Radiation Protection in Medical Uses
International Basic Safety Standards (GSR Part 3) 
•Published 2014
•Set basic requirements for protection and safety
•Co-sponsored by 8 international organizations

Safety Guide SSG-46: Medical uses of IR
•Published October 2018
•Jointly sponsored by IAEA, WHO, PAHO, ILO
•Cooperation in developing from international/regional 
professional organizations: IOMP, ISR, ISRRT, WFNMB, ESTRO

http://ec.europa.eu/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwinrdTNir_RAhVDshQKHSPUAzIQjRwIBw&url=http://benchmark-cash.org/&bvm=bv.144224172,d.bGg&psig=AFQjCNFeJaumsooD-M4SicgpOZeIRxIrmA&ust=1484395540586084
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8nqTAi7_RAhWMVhQKHTd6CDUQjRwIBw&url=http://tophdimgs.com/470740-world-health-organization.html&bvm=bv.144224172,d.bGg&psig=AFQjCNFFSTw26PmWooGFe81ZSzoShklcUg&ust=1484395803563758
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Safety Standards

Trainings

Guidance

Knowledge exchange

Technical assistance

Building awareness

Technical Meetings and 
Consultancy Meetings: 

• A formal consultation on topics 
that need further consideration

• Member States and relevant 
stakeholders invited to nominate 
representatives

• Perspective of all regions/ 
Member States considered

Radiation Protection in Medical Uses
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3.157. 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:
(a) The appropriateness of the request;
(b) The urgency of the radiological procedure;
(c) The characteristics of the medical exposure;
(d) The characteristics of the individual patient;
(e) Relevant information from the patient’s previous radiological 
procedures

Medical exposure of patients
• Dose limit do not apply to medical exposure of patients
• Effort towards improved justification and optimization of 

radiation protection for each patient exposure
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Medical exposure of patients
3.144. In determining the appropriateness of the radiological procedure for an individual 
patient, the following questions should be asked by the referring medical practitioner: 
(a) Has it already been done? A radiological procedure that has already been performed 

within a reasonable time period (depending on the procedure and clinical question) should 
not be repeated (unless the clinical scenario indicates the appropriateness of repeating the 
procedure). The results (images and reports) of previous examinations should be made 
available, not only at a given radiology facility but also for consultation at different 
facilities. Individual patient exposure records should be used to facilitate the decision 
making process if available. Digital imaging modalities and electronic networks should 
facilitate this process. 

(b) Is it needed? …
(c) Is it needed now? …
(d) Is this the best investigation to answer the clinical question?...
(e) Has the clinical problem been explained to the radiological medical practitioner? …

3.142. The patient should be informed about the expected benefits, risks and limitations of the 
proposed radiological procedure, as well as the consequences of not undergoing the procedure
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Components to consider:
• Appropriate medical radiological equipment and software
• Appropriate techniques and parameters 
• Calibration
• Diagnostic reference levels
• Local dose assessments to compare to DRL 
• Review to determine whether optimization is adequate

Medical exposure of patients
Optimization of protection and safety: In diagnostic and 
interventional medical exposure, keeping the exposure of patients to 
the minimum necessary to achieve the required diagnostic or 
interventional objective.

The justification and optimization process can be facilitated through 
the use of digital hospital information systems and their integration.



J. Vassileva, The Sixth Gilbert W. Beebe Webinar, December 14, 2021

New IAEA Safety Report 

Patient radiation exposure monitoring goals:
•Ensuring optimised radiation protection and consistent practice of 
medical imaging

•Ensuring safe and precise imaging of individual patients
•Supporting the process of justification and appropriateness
•Providing information on collective dose to population and trends
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Patient exposure monitoring strategy
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• IAEA Smart Card Project launched in 2009
• Aimed to develop a methodology for tracking 

radiation exposure history of patients 

Patient exposure tracking

• Developed through series of consultations: 
TM 27-29 April 2009; CS 25-27 January 2010; 
TM18-21 October 2010; TM 30 Jan–1 Feb 2012;
TM 23-26 September 2013; TM 28-30 April 2015

• Series of actions and publications:
– survey to assess status of exposure tracking
– survey on unique patient ID
– survey with referring physicians
– templates and models for tracking
– case reports on use of tracking https://www.iaea.org/resources/rpop/resources/smart-card
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• Joint Position Statement by 7 organizations issued in 2012 

Patient exposure tracking

https://www.iaea.org/sites/default/files/documents/rpop/iaea-smart-card-position-statement.pdf
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Improved access to data
• Standardisation of exposure  data 

recording and presentation
• Wider implementation of REM systems: 

– modality-specific metrics
– procedures/ dose tracking

Conservative estimate: 
Around 1 millions globally = 0.64% of all patients 
who undergo CT exams cumulate ≥100 mSv

Vassileva J, Holmberg O. Radiation protection perspective 
to recurrent medical imaging: what is known and what 

more is needed? Br J Radiol 2021; 94: 20210477
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IAEA TM on Radiation Exposure of 
Patients from Recurrent Radiological 
Imaging Procedures, 
4-6 March 2019, Vienna

53 participants representing 
26 IAEA MSs and 9 international 
organizations and professional 
bodies: ICRP, WHO, UNSCEAR, 
ISR, ISRRT, IOMP, ESR, Image Gently, 
and DITTA

IAEA Technical Meetings on recurrent imaging
IAEA TM on the Justification and 
Optimization of Protection of Patients 
Requiring Multiple Imaging Procedures, 
19-23 October 2020, online

93 participants representing 
32 Member States and 13 international 
organizations and professional bodies: 
ICRP, WHO, UNSCEAR, EC, HERCA, FDA, 
ISR, ISRRT, IOMP, ESR, EFOMP, Image 
Gently, and DITTA.

Reports available from: https://www.iaea.org/resources/rpop/resources/recurrent-imaging
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• Represented clinical and radiation 
protection perspectives

• Reviewed the epidemiological data of 
cancer risk 

• ICRP: Radiation dose and risk from a 
justified and optimized procedure are 
negligible to low

• If multiple procedures are performed to the 
same individual, cumulative effective dose, 
as well as equivalent dose to some tissues/ 
organs may exceed 100 mSv

• Risk classified as “moderate” (ICRP)

ICRP Publication 147, 2021

IAEA Technical Meetings on recurrent imaging
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• Data interpretation is complicated by the lack of standardization of the methods 
for estimation of effective dose and lack of patient-specific organ dose estimation. 

• Since different methods do not result in identical estimates, the Evalues should 
be compared with caution

Patient exposure from recurrent imaging
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Various studies with over 11 million patients tracked from hospitals in
USA, Italy, France, Belgium, UK, Netherlands, Spain, Finland, Slovakia, Bulgaria, 
Croatia, Lithuania, Korea, Japan, UAE

• From <0.1 % to 15% of patients with CED>100 mSv
• Between 3 and 40 %  aged under 50
• Between 9.6 and 69 % with no malignancy or cancer history but no active disease

Although varying due to local specifics or disease prevalence, 
these studies indicate the general pattern and call for attention 

Patient exposure from recurrent imaging
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Joint Position Statement
• Published in May 2021 jointly by 9 organizations
• Purpose: To guide processes such that patients with medical conditions which 
prompt more frequent imaging procedures receive needed medical care, without 
undue exposure to ionizing radiation. 

https://www.iaea.org/resources/rpop/resources/recurrent-imaging
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 Assess the level of recurrent radiological imaging and associated radiation doses
 Identify clinical conditions where recurrent radiological imaging is likely to lead 

to relatively high cumulative doses in patients
 Develop strategies for radiological imaging in clinical conditions that require 

recurrent imaging
 Ensure justification and appropriateness of the entire series of radiological 

procedures for a patient
 Monitor radiation exposure history of patients
 Further reduce doses through technological developments
 Customize imaging protocols to address each patient clinical problem
 Strengthen radiation protection education and training of health professionals
 Strengthen communication

Joint Position Statement

https://www.iaea.org/resources/rpop/resources/recurrent-imaging

It is recognized that additional actions are needed to:
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 What to track?

• Procedures (imaging records)

• Patient dose

Tracking patient exposure history

-For procedures with risk for tissue reaction: 
cumulative skin dose 

-For procedures with risk for stochastic risk:
patient-oriented risk metrics

Further standardisation needed of 
the methods for these estimates 
accounting for uncertainties



J. Vassileva, The Sixth Gilbert W. Beebe Webinar, December 14, 2021

 Who will have access to exposure history data?
Radiology staff? Referring physicians? Patients? 

 Concern about misuse and misinterpretation 
by referring physicians and patients
(e.g. Walsh C, et al, Eur Radiol. 2020;30(8):4434-37)
 Resource-constrained, value depending

on healthcare and RP systems 
(Martin C, Barnard M, J Radiol Prot. Oct 2021)

IAEA Surveys (2020, IAEA)
387 physicians from 65 countries

If you know radiation exposure history of patient, 
will it affect your decision making the next exam?

RadiologistsRefereeing 
physicians

Graff J, Patient perspectives on radiation dose.
RadProtDosimetry 2015 165(1-4):25-9

Survey with 199 replies (USA, UK)
“If patients can be given a good way to track 
cumulative exposure, they will feel some 
additional level of control.”

• User groups of REM systems and their 
access level should be carefully 
considered to ensure proper use 

• Education and training crucial 

Tracking patient exposure history

https://pubmed.ncbi.nlm.nih.gov/24589397/
https://pubmed.ncbi.nlm.nih.gov/24589397/
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Example: Actions in Europe
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Strengthening research studies of low-dose effects from medical exposure

• Improved epidemiological studies: 
– Improved access to patient-specific organ doses, 
– linked to patients health records, 
– while accounting for reverse causation 

and confounding factors.

Improved access to data

   

100 mSv 

Threshold 
Hormesis 
LNT 
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Focus on patient safety

• The Joint Position Statement was 
intended to prompt greater dialogue

• The risk to benefit analysis must 
account in holistic for all incidental 
and long-term benefits and risks for 
patients, their clinical history and 
specific needs 

• This is a step toward the 
patient-centric healthcare
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