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International system for radiation protection
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International system for radiation protection

 All Safety Standards go through a IAEA establishes safety standards and

formal process of Member State provides for the application of these standards
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Radiation protection in medical uses

International Basic Safety Standards (GSR Part 3)
*Published 2014

IAEA Safely Standards

Radiation Protection and

s - eSet basic requirements for protection and safety
=aowaiee  *CO-sponsored by 8 international organizations
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e Safety Guide SSG-46: Medical uses of IR
S esone — «Published October 2018

Safety in Medical Uses
of lonizing Radiation

U@O® Jointly sponsored by IAEA, WHO, PAHO, ILO
*Cooperation in developing from international/regional
©uea professional organizations: IOMP, ISR, ISRRT, WFENMB, ESTRO

Vassileva, IAEA ICRP TG108 Digital Workshop, Part 2: Putting optimization into practice, 27 October 2022


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

Optimization of protection (GSR Part 3, SSG-46)

 For medical exposure: The management of the radiation dose to
the patient commensurate with the medical purpose.

S o maion soces. @ 1N diagnostic and interventional medical exposure: keeping the

International Basic

exposure of patients to the minimum necessary to achieve the
e FeQUired diagnostic or interventional objective.

IAEA Safely Standards

Wer Components of optimization:
= Equipment design and software
IAEA Safety Standards o Ca“brathn

Responsibilities:
Radiological med. professionals
Medical physicists

u]

u]

Ty = Quality assurance and quality control = Medical rad. technologists

oflonizing Radiation = Dosimetry of patients and DRLs = Vendors and service engineers
R@e = Qperational aspects () protocols, = Licensee

et Sl technique and parameters = Regulatory and health authorities
Emen ° Radiological review s Professional bodies
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Application of safety standards into practice

|IAEA Safely Standards PP N
| A E A o
Radiation Protection and

Safety of Radiation Sources
International Basic

Ssleiy Standards
sBiwiTRe Tramlngs
Geeweni Suluty Ragawmants Part 3

No GSR D,v! )

IAEA Sa!ct‘ Standards

Radiation Protection and
Safety in Medical Uses

of lonizing Radiation >
v pme——t,
vees
.ri?',“‘.( .x’ i 0 Actions to Improve Radiation Protection

g n Medicine In the Next Decade

-

£ . T

() 1aEA /

Vassileva, IAEA ICRP TG108 Digital Workshop, Part 2: Putting optimization into practice, 27 October 2022



¥ Issues with optimization
@ , around the world
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IAEA coordinated studies

* Large variations in patient doses for the same imaging exam
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IAEA coordinated studies

|AEA study of practice in paediatric radiology:
40 countries, 126 hospitals, 146 CT facilities

— 22-fold variation between average dose indexes for the same age group and
the same type of CT exam

— Adult protocols often used for children
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IAEA coordinated studies

IAEA study of CT protocols and doses for hematuria and urinary stones
20 countries

Up to 12-fold variations in urinary stone CT examinations (median DLP values of
219-2664 mGy.cm) with use of reduced dose CT in only 4/20 participating countries.

— 80% use 3-6 phase CT urography protocols associated with 2.4-4.9-fold higher
dose compared to 2-phase protocol Urinary Stone CT

(CTDIvol)
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IAEA coordinated studies

|AEA study on COVID-19
Median CTDl. for different Median DLP for different

62 CT facilities from 34 countries ey Ll
*10-fold variations in median DLP )
*CT use, scan protocols, and radiationgs
doses showed wide variation across
health care sites within the same

Complications B Others/Unknown Complications Others/Unknown

and between different countries.
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SRS TOWORRARTE Variations in CT Utilization, Protocols, and Radiation Doses
in COVID-19 Pneumonia: Results from 28 Countries

Chest CT practice and protocols for COVID-19 from radiation dose in the IAEA Study
management perspective
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Challenges with optimization

» Access to dose reduction technology in different parts of the world
» Access to dose data in a digital format

* Knowledge and skills of health professionals, often linked to lack of good professional
qualification or lack of training on practical RP aspects

» Access to qualified medical physicists in medical imaging
» Safety culture and team work

Enforcement through national legislation

Collaboration between regulatory bodies, health authorities and professional bodies

National DRLs and patient dose monitoring programs
Proper QM/QA/QC program, often limited to technical QC
» Operational procedures and optimized protocols
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Enforcement through regulation

Main issues with the optimization, based on the analyses of the legislation of
24 countries from Europe and Central Asia (TC region Europe) made in 2021:

- Access to medical physicists in diagnostic and interventional radiology is
required in only 10/24 (42%) countries.

- Establishment of a QA program for medical exposure is required in
10/24 (42%) countries and partly (limited to technical QC) in 10/24 countries

- Establishment of DRLs in diagnostic and interventional radiology and local assessment
of typical doses for patients in DRL quantities considering image quality is required in
11/24 (46%) and partly in 10/24 countries

- Formal education of medical radiation technologists exists in only 40% of countries

- Requirements on radiation protection training and competence are in many cases
general, not specific for medical exposures

- Much better enforcement in EU-member states due to the binding EU Directive
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IAEA Technical meeting in 2016
“Patient dose monitoring and the use
of DRLs for the optimization of
protection in medical imaging”

60 professionals e _
representing Medical Imaging

35 countries and _ Joumal of Radiological Protection
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In’[ema’EIOﬂal optimization of protection in medical | Medical Imaging dose optimisation from ground up: expert

imaging: current status and

PAPER

organizations challenges worldwide opinion of an international summit
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Main system components requiring development

Main point Possible solutions

®Human Increase the number and recognition of medical physicists.
resources and Raise awareness and responsibilities of the principle professionals.
responsibilities
o Improve basic and continuous training in radiation protection.
@Training Ensure proper mentoring and oversight.
®Safety and Enhance accountability, awareness, motivation, both at leadership
quality culture level and among professionals. Emphasize team work.
@Regulations DR.LS, QA and medical physmlsts access should. pe required by
legislation wherever lacking. Advocacy to authorities.
®Funding Func;hng can facilitate quality of data collection.
Motivate governments for funding.
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#l |AEA support for improving
& =1 optimisation
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JAEA guidance

Safety Reports Series
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IAEA guidance

SAFETY REPORT SERIES No. XX 1. INTRODUCTION 1
2. PATIENT RADIATION EXPOSURE MONITORING GOALS AND STRUCTURE 4
3. COMPONENTS OF PATIENT RADIATION EXPOSURE DATA 6
PATIENT RADIATION EXPOSURE 4. PATIENT RADIATION EXPOSURE MONITORING WORKFLOW 18
‘\\. I I h 1 N/ y ) ‘IL\: I'( “
IDNTORNGENMED A IMAEL' 5. RECORDING PATIENT RADIATION EXPOSURE DATA 19
a 6. COLLECTION OF PATIENT RADIATION EXPOSURE DATA 27
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Free training material for trainers

Diagnostic and interventional radiology Radiation Safety Culture Trait Talks Handbook
Training material

Diagnostic and interventic
| raci
Paediatr |
Kadiati f I me apny ( -
Rad herapy 1ati i [
< rapy Radiation dose management in computed tomography (CT)
Radotherapy i | . - . [P
Safet d qua e
) med -
310 | -
PET/CT — Digital radiology
Doctors using fluoroscopy outside radiology (Urologist Lectures
I ro 38 rg
3d
Radiati 3 re 3iks Hand!
Radiation Pratection in Interventional Procedures; Practical Tutoria

https://www.iaea.org/resources/rpop/resources/training-material
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E-learning material

U IAEA | Learning Management System

powesed by CLPENET

OPEN-LMS

Radiation Dose Management in
Computed Tomography

Radiation Protection in
Fluoroscopy Guided
Interventional Procedures

Radiation Protection in Interventional Procedures

Practical Tutorials

https://elearning.iaea. org/m2/course/|ndex php?categoryid=75

Vassileva, IAEA ICRP TG108 Digital Workshop, Part 2: Putting optimization into practice, 27 October 2022



Free webinars

3

; ’éﬂ. -

Webinars in radnatlon protecnon l)‘

Since

February=>
2016

75 . over25,000

" participants
webinars attended
covering .

various from 100
topics Member States

R!dlaho,

Ul

|

* Online lectures on topics in radiation
protection of patients and staff

* In English, Spanish, Portuguese, Russian

» Held in cooperation with Image Gently,
ESR (EuroSafe Imaging), LatinSafe,
EFRS, IOMP, CIRSE, IADMFR, etc.

* Free registration and attendance
« Recording available for viewing

https://www.iaea.org/resources/rpop/resources/webinars
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Technical cooperation

*Regional and national meetings, workshops and trainings
Participation in medical conferences and congresses
*Group scientific visits for teams of professionals

*Expert support

-Tra|n|ngs of regulators on mspeotlng optlmlzatlon

Vassileva, IAEA ICRP TG108 Digital Workshop, Part 2: Putting optimization into practice, 27 October 2022



Public website http://rpop.iaea.org

Rad aton Prolctco -

Annually: 1 million pageviews

» Contains useful information and
FAQs for health professionals,
patients and public

* Links to resources: training material,
posters, webinars, videos, etc.

"
B

- :
Radiation Protection of Patients (RPOP) [y

‘i\ e :

Resources
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Dosimetry and Medical Radiation Physics Section
(under the Human Health Division of the IAEA)

-~ ] ( < .
p y %
— 4
‘T

Medical physics Dosimetry
Development and harmonization of Calibration & audit services
guidance on physical & technical Dosimetry Laboratory
aspects of QA to support safe & and Dosimetry Audit Networks
effective use of radiation in : —
medicine Education & Training




Dosimetry and Medical Radiation Physics

Harmonization of radiation dosimetry through the development of dosimetry
codes of practice (e.g. TRS-457);

Publication of guidelines on quality assurance and quality control in therapy
and imaging physics;

Publication of guidelines for harmonization of education, training and
professional development of medical physicists in radiotherapy and imaging;

Provision of dosimetry services (comparisons and calibration of radiotherapy, X-
ray diagnostic radiology and radiation protection standards) and postal
dosimetry audits for radiotherapy centres.

Supporting the development of clinical medical physics services in LMICs (in
the framework of the IAEA ‘s Technical Cooperation Programme)

Supporting the establishment and strengthening of national education
programmes in medical physics, including audit and certification aspects.




Radiation Dosimetry

International harmonization and

consistency in radiation dosimetry

Calibration service for national dosimetry
standards

14 pamiow

e e—

483
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(Daea

Dosimetry in Diagnostic
Radiology: An International

Code of Practice

..........

AEA MUMAN NEALTH REPORTS No. 4
IAEA HUMAN HEALTM REPORTS No. 5

IAEA/WHO SSDL Network is an association

of national SSDLs Members

» 88 laboratories in 75 countries

« The IAEA laboratory acts as a central
laboratory for the network




Clinical Medical Radiation Physics & Quality assurance

To achieve international harmonization in quality assurance in radiation medicine by enhancing
quality in the practice of diagnosis and treatment in Member States.




Comprehensive clinical audits

Key elements for the development of effective systems for managing quality in health care.

5. TECHNICAL PROCEDURES

or Quadity Iy

5.1. PRINCIPLES AND CRITERIA FOR GOOD PRACTICE

The principles and criteria for good practice of the technical aspects of
radiology involve the available facility infrastructure, radiation protection and
safety, imaging equipment QA processes. optimization in climcal practice,
dosmmetry. and mstrumentation and calibration. All policies and procedures
should be documented and regularly updated, and be available to staff at all

times.
The imaging mod 5.1.4. Optimization in clinical practice
include the following:
Optimization of image quality and patient dose is a dynamic process that
—Plain radiography gim; to give su.ﬂ'lcicnl dlggnos(ic image quality yvnh minimum Q()scs to patients.
— Fluoroscopy; ()pymualmn involves ' inputs ltrqm the radiological mcdlc:al praclluor?cr.
— Image guided ints radl»og{rap‘hcr and medical physicist. The procedure used for examination
: — Mammography- ()pllmltlenl?on shpuld bg documented. . )
SERIES —Ccmputehd tomog] While gll imaging examinations should be optimized, the following require
No. 4 . = special attention:
—Dental radiograph
Comprehensive Clinical Audits _mtmsm_m graphy: —Computed tomography examinations;
of Diagnostic Radklogy —Magnetc resonary —Screening programmes (e.g. mammography ).
Practices: A Tool for Quaity 2 S
Inonovasnent — Interventional or procedural examinations;
vty Avsasms Asstd b Dmgmass —Examinations involving infants or children;
o i — Examinations involving pregnant patients;
—Volunteers for research (if applicable).




Relevant Coordinated Research Activities

[Evaluation and Optimization of Paediatric Imaging|

CRP E24020 (2015-2019)

To enhance the capabilities of Member States to improve
the efficiency of existing modalities for paediatric medical
imaging, as well as to implement and enhance optimization
techniques and methodologies for advanced paediatric

medical imaging

New CRP: Evaluation of the Dosimetry Needs and Practices for the Update of the
Code of Practice for Dosimetry in Diagnostic Radiology (TRS-457) (E24024)

CRP E24024 (2021-2025)

Standardization of radiology medical physics dosimetry
instrumentation, equipment and procedures in laboratories and
hospitals to support the update of the IAEA Technical Reports
Series (TRS) No. 457 “Dosimetry in diagnostic radiology: an

international code of practice”.
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ICRP TG108 Digital Workshop, Part 2: Putting optimization into practice, 27 October 2022

Vassileva, IAEA



