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* The protection of people from harmful effects of exposure to

lonizing radiation, and the means for achieving this — by Wikipedia
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— Wolram Fuchs in 1896
— HIAMM IO RS, &2 S0] 1896'H0 21 E
— 19253 13| International Congress of RadiologyZt 7HZE|=|11 =2XA[&Q1 HEAM
His #&0l cier =<7} Al&t
— 19284 23| ICROJ|A| International Commission on Radiological Protection(ICRP)
9| MAIQR! International X—ray and Radium Protection Committee(IXRPC) T4



International Policy Relationships for Radiological Protection

Basic Scientific Studies

l

Scientific Evaluations
(UNSCEAR, BEIR, etc)

|

ICRP Recommendations = Professionals
/ (IRPA, ISR, etc)
Regional Standards l \
(PAHO, EC, NEA) International Safety Standards Industry Standards
Topical Standards BSS (IAEA) (IS0, IEC)
(ILO, WHO, FAO) /
[=—-:1

~ |

National Regulations Demonstration of Compliance
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Radation Safety Culture

« UK
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Abdomen Chest LAT Chest PA  Lumbar Lumbar Lumbar Pelvis AP Skull AP/PA Skull LAT  Thoracic  Thoracic
AP spine AP spine LAT  spine LSJ spine AP spine LAT

Figure 3. Third quartiles for entrance surface dose (ESD) for radiographs. AP, anteroposterior; LAT, lateral; LSJ, lumbosacral joint;
PA, posteroanterior,

BJR 2009;82:1—12
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» Strong safety culture by IAEA

— The assembly of characteristics and attitudes in organizations and individuals
which establishes that, as an overriding priority, protection and safety issues
receive the attention warranted by their significance

— Independent Safety Culture AssessmentE 1A510{ 0|12 AlgHs}7| 2J6H =218t
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=X| 7|+t Safety Culture

« Technical Meeting on Safety Culture in Medical Uses of Radiation

— Purpose: to develop training material for strengthening radiation safety
culture in medicine

— Hosted by IAEA

— |IAEA, AAPM, ESR, ESTRO & =A|7|7

— Austria, China, USA, Kenya & Zf L2}
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=X| 7|3 Safety Culture- IAEA

* Three Mile Island Three Mile I;Ian’fd;' LR ma e
—1979.3.28
— Around 14 years to clean up

history. Cleanup from the accident lasted 14 years,
and the reactor is never used again.

— Cost of clean up around $1 Billion
— Plant not reopened until 1985

Unit 1: Exelon acquired the fully functional reactor through an
energy-provider merger in 2003. Exelon announced on May 30
that the unit will cease power production in 2019 unless it
receives state assistance to compete in an energy market
dominated by natural gas.
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=X|7|5t Safety Culture- IAEA

- AHELE M AL
—1986.4.26
— Flawed reactor design
— Operators inadequately trained
— Poor operational decision making.
— $235 billion over 30 years

- 752 ¥xiE Afn
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=X| 7|3 Safety Culture- IAEA

Apphcaton of (

*Senior leadership

speak about safety
Safety is a clearly
recognized value

Pertarmin |
Salery Culte
Sellassessments

*Visible and

e Rateriie N—

S D them to account? e
Leadership for L Accountability for
safety is clear Safety Culture safety is clear

Characteristics
wm Stancards
T
Nuclear installations / s??ng >
i Safety is integrated / Safety is
@uea into all activities learning driven

13
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=X|7|+* Safety Culture- AAPM

» Publications

— 2013: Practice Parameter for Diagnostic Reference Levels and Achievable Doses
in Diagnostic Radiology — Joint Document developed in conjunction with ACR

— 2013: Technical Standard for Management of the Use of Radiation in Fluoroscopic

— Procedures — Joint Document with the ACR

— 2015: Practice Parameter for Reference Levels and Achievable Administered
Activity for Nuclear Medicine and Molecular Imaging — Joint Document with the
ACR

£ .»?'\,
/4
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* Meeting
— 2013: CT Dose Summit: Strategies for CT Scan Parameter Optimization

— 2013: Safety Culture in a Clinical Environment —AAPM Workshop at the
CRCPD Annual Meeting
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* ACR

— AAPM and ACR develop joint technical guidelines for performance of
diagnostic imaging and nuclear medicine procedures. AAPM members
participate on ACR committees to analyze thee dose data in the in the
national Dose Imaging Registry for CT and Fluoroscopy Procedures,

» Clinical residencies are now required for all applicants to the ABR
Certification Exams,
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=X|7|+ Safety Culture- ESR

» Eurosafe Imaging

* Mission: to support and strengthen medical radiation protection
across Europe following a holistic, inclusive approach

m Eurortan FLOtRATION OF
i 4 %\‘g World Health
342 Organization
European \'%"::

- —JAEA

*» EUROSAFE

& AGING ({)HERCA
Z S '
: '3 leRP
ESPR FOITIP o moroon
oy

Eurogean Federatic? of Organisatons
C RS E o

... and many others
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=X|7|5t Safety Culture- ESR

* Best practice in radiation protection

74 ESR

EUROSAFE

IMAGING

Re-evaluation
21 criteria /\ after 3 years

@’

EUROSAFE

Evidence to be Criteria structured
criteria = Optimisation,
= Justification,
= Quality & safety,
= Education,
= Research,
= Regulatory compliance
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=X|7|+ Safety Culture- ESR

 Best practice in radiation protection

Topics gl sonn * *x Khk | kkkk | KAkkkKk

1. Optimisation 7 5 5 5 5 6

2. Justification 5 2 2 3 3

3. Quality & Safety 6 2 4 5 5

4. Education 1 3

5. Research 1 1 1 1 2

6. Regulatory compliance 1

Total 21 8 10 12 14 16

" 85 facilities with * % % % %
14 facilities with * % * %
1 facilities with * % *
|
TN 4>
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=X|7|+ Safety Culture- ESR

ESR
&) eiroswe

= EuroSafe Imaging launched = First Call for Action issued

= First poster exhibition = Data collection surveys started
Canada |Imagerie
- 2015 = Ask EuroSafe Imaging Tips & Tricks launched AFROSAFE:» Safe | Sécuritaire
Oy Championing Radiation Safety Imaging| Canada
-

= EuroSafe Imaging Stars launched
* WGs on Appropriate Image Quality, Europ. CT :f’
Dose Repository, Clinical DRLs ‘

o S

- AT

> \‘. r'

A » First EuroSafe Imaging Lounge at ECR \”
2017 Arab Safe
~_ * Paediatric Imaging WG Promating Radiation Safet

= Second EuroSafe Imaging Lounge at ECR = Call for Action 2018 issued

= Biggest poster exhibition ever at ECR * ESR iGuide dissemination and promotion WG

{2019 Five-year anniversary
-.“\,/":
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Lt2t¥ Safety Culture- USA

» Conference of Radiation Control Program Directors
— 19683 A&
— Published several documents addressing safety in medical imaging

— H-38 - Committee on Radiation Medical Events

* Charge: Oversee the development and maintenance of a national database of
radiation medical events

* Started with radiation therapy

* Slowly adding medical events from some states
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» Safety Shortcut

— Employees become too comfortable around radiation & become relaxed in
their environment

— Taking shortcuts & pushing safety to the side

— in Texas — Radioactive Materials
* Source Security

— in Texas — X—Ray

* Machine testing not performed at correct interval

* Learning Program?| S8 A=X
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L2 Safety Culture- USA

* US Nuclear Regulatory Commission

NRC Safety Culture History ®USNRC

United States Nuclear Regulacory Commission

Protecting Peaple and the Environment
+ Operators inattentive and unprofessional while
on duty at nuclear power plant
+ Commission Policy Statement: Conduct of
Nuclear Power Plant Operations
» Workers retaliated against for whistleblowing
+ Commission Policy Statement: Freedom to

Raise Safety Concerns Without Fear of
Retaliation

+ Davis-Besse reactor head degradation event

* NRC revised Reactor Oversight Process (ROP)
to more fully address safety culture

+ Commission direction to develop policy
statement on safety culture that applies to all
licensees

« Final Safety Culture Policy Statement (SCPS)
published in the Federal Register
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L2 Safety Culture- USA

Safety Culture Traits

#®USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

Leadership Safety Values
and Actions

Leaders demonstrate a commitment
to safety in their decisions and
behaviors

Problem Identification and
Resolution

Issues potentially impacting safety
are promptly identified, fully
evaluated, and promptly addressed
and corrected commensurate with
their significance

Personal Accountability

All individuals take personal
responsibility for safety

Work Processes

The process of planning and
controlling work activities is
implemented so that safety is

Continuous Learning

Opportunities to learn about ways to
ensure safety are sought out and

Environment for Raising Concerns

A safety conscious work
environment is maintained where
personnel feel free to raise safety

Communications maintain a focus
on safety

Trust and respect permeate the
organization

2 concerns without fear of retaliation,
7 implemented ez
maintained intimidation, harassment or
discrimination
Effective Safety Communications Respectful Work Environment

Questioning Attitude

Individuals avoid complacency and
continually challenge existing
conditions and activities in order to
identify discrepancies that might
result in error or inappropriate
action
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L2t Safety Culture- Austria

» Austria is member of the European Union

— Under the Euratom Treaty the European Commission is responsible for the

protection of patients and other individuals in medical facilities.
* Basic Safety Standards Directives
* Directives are translated into Austrian law

« Radiation Protection Act
— Ministry of Sustainability and Tourism
» Radiation Protection Ordinance

— Ministry of Sustainability (General Radiation Protection)
— Ministry of Health (Radiation Protection in Medicine)

£ .»?'\,
/4
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Lt2t¥ Safety Culture- Austria

» Radiation Protection Act

— Safety, Accident Analysis & Risk Assessment

— § 17 Inspections
* Every year. Reactors, Radiotherapy, Nuclear medicine
* Every 3rd year: all other
* Every 4th year: dental radiology, veterinary medicine




Lt2t¥ Safety Culture- Austria

» Activities > Culture

— Appropriateness Criteria (Radiology, Nuclear Medicine)

* Stepwise inclusion of EBM
* 4th Edition 2011

— National >>>> International Procedure Guidelines

— Education of other medical specialists using ionizing radiation
— Guideline Pregnancy and Radiology



LI2t¥ Safety Culture- Kenya

» Multidisciplinary formal structures specific to Radiation Safety such
as AFROSAFE have recently taken root

AFROSAFE Strategies

1. Strengthen radiation protection of patients, health
workers and public.

2. Promote safe and appropriate use of ionizing
radiation in medicine.

3. Foster improvement of the benefit-risk dialogue with
patients and the public.

4. Enhance the safety and quality of radiological
procedures in medicine.

5. Promote safety in radiological equipment and
facilities.

6. Promote research in radiation protection and safety.

‘ AFROSAFE
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Atomic Energy Basic Law (1955)

Use atomic energy only for peaceful aim through democratic administration,
autonomous accomplishment and results disclosure in the public

Article 12 Article 20

m Regulation concerning ® Prptective Measures of
Nuclea Fuel Materials Radiation Hazards

m Act on the Regulation of m Act on Prevention of
Nuclear Source Material, Radiation hazards due to
Nuclear Fuel Material and Radioisotopes, etc. (1957)
Reactors (1957) — Regulates the use, sale,

lease, didposal and other
handling of radioisotopes, the
use of radliation generating
equipment, and the disposal
and other handling of the
articles contaminated by
radioisotopes to prevent
radiation hazards,

— Enforces the necessary
regulations on manufacture,
processing, storage,
reprocessing and disposal
activities of nuclear aource
materials, fuel materials and
nuclear reactors,

/)
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L2t Safety Culture- Japan
Sl i

4 Cabinet Office }/ Ministry of </ Ministry of Education;\,

Economy, Culture, Sports,
[ Trade and Industry Science and
Atomic Energy Technology
Commission of Japan Agency for Natural

Resources * Safety regulations for

Overall coordination

and Energy research reactors, efc.
gtudears ﬁté?iglgdgg. * Safeguards
* Radiation monitoring and
Nuclear and SPEEDT

Nuclear Safety Industrial Safety (System for Prediction of
Commission of Japan Agency Enviromental Emergency
Double check. e, of Gt ?feg regulations, Dose Information)

c elc. c. of power :

the safety examinations generating nuclear * Safety regulation for
of nuclear reactors reactors _ radioactive isotopes

Regulation by

Double Check ‘ Regulation

Electric

Research institutes,
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