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IAEA

IAEA is an independent organization within the United Nations serving as
the global focal point for nuclear cooperation worldwide

SAFEGUARDS

It carries out the IAEA’s
duties and responsibilities
as the world’s nuclear
inspectorate, supporting
global efforts to stop the
spread of nuclear
weapons.

TECHNICAL

NUCLEAR COOPERATION
SECURITY NUCLEAR ENERGY
It aims to support the use
of nuclear science and
technology to address
major sustainable

It provides technical support
on the nuclear fuel cycle and
the life cycle of nuclear
facilities

It aims to protect people,
society and the
environment from the
harmful effects of ionizing development priorities at
radiation the national, regional and

interregional level.




NUCLEAR SCIENCES AND APPLICATIONS

It assists Member States meet their development needs through nuclear
science, technology and innovation. It also works with laboratories,
universities and research facilities worldwide

SEIBERSDORF
LABORATORIES

8 laboratories that support
and implement activities that
respond to the
developmental needs of
Member and provide
technical and analytical
services.

ENVIRONMENT PHYSICAL CHEMICAL RESEARCH
LABORATORIES SCIENCES

It manages research,

id technical and doctoral
They use nuclear It provides support to contracts , research

techniques to study the Member States in using agreements and
environmental impacts of nuclear methods for a variety Coordinated Research
radionuclides, trace of practical industrial Projects
elements and organic applications.
contaminants.




DIVISION OF HUMAN HEALTH

support of cancer radiotherapy treatment and diagnostic imaging projects, nutrition centres and human resource development. Development
of guidelines; databases; providing a quality assurance framework and review missions; providing technical, advisory and dosimetry
laboratory services; as well as educational and research initiatives.

DMRP

The Dosimetry and Medical
Radiation Physics Section
(DMRP) assists MS to work
safely and effectively using
radiation medicine.

It promotes and supports:

* QA programs

* quality improvement
practices

* best practices in cl MP

* harmonization of
radiation dosimetry.

* development of dosimetry

protocols

NMDI

The Nuclear Medicine and
Diagnostic Imaging Section
(NMDI) focuses on fostering
the use of nuclear medicine
and diagnostic  imaging
procedures in  Member
States for both diagnosis

and therapy.

ARBR

The Applied Radiation Biology
and Radiotherapy Section
(ARBR)

improve the availability and

objective is to

safe use of radiotherapy in
IAEA Member States.

NUTRITION

Nutritional and Health-
Related Environmental
Studies Section This Section
enhances the capabilities of
Member States to combat
malnutrition in all its forms
and supports effective,
evidence-based nutrition
programming using nuclear

and related techniques.
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IAEA Dosimetry Laboratory

Dosimetry services
R&D in dosimetry and radiation physics
Fellows training (limited)

IAEA/WHO SSDL Network
» Dosimetry calibrations
« Comparisons and audits of performance

Dose Assurance Service

* |AEA/WHO TLD network

« Support to national audit networks
* Support to QUATRO




RAYS of HOPE

One country in four does not
have access to a single
radiotherapy machine.

This is a sobering statistic.
And it is unacceptable.

— Rafael Mariano Grossi, IAEA Director General



' Rays of Hope

' Cancer care for.all

Half of cancer patients
who need radiotherapy in
low- and middle-income countries
do not have access to it.
This is a sobering statistic.
And it is unacceptable. www laea.org/rays-of-hope

— Rafael Mariano Grossi,
IAEA Director General
#CancerCare4All

rays-of-hope-v2.pdf (iaea.orq)

Package 1 Package 2

Estimated
USS 7.5 millien

that lack radiat
fi ial and hruran n
at optimally up B

Complementing the ongoing efforts of the IAEA to assist
Member States improve their cancer care capacities, Rays

of Hope focuses on countries most im need: those that lack
radiotherapy services altogether or have a poor coverage.
Rays of Hope will directly contribute to the fulfilment of the
2030 Agenda and the Sustainable Development Goal 3 (Good
Health and Well-Being), Indicator 3.4 to reduce premature
maortality from non-communicable diseases by one third.

The projects included in Rays of Hope, based on sustainability,
will build or strengthen radiation safety legislation and
infrastructure and provide quality control, guidance, training
and equipment. Rays of Hope combines several elements
into a set of interventions that build on and complement
each other in order to maximize impact. Through a sharp
focus on countries without radiotherapy or with inequitable
access, Rays of Hope will initially focus on prioritizing a
limited number of high-impact, cost-effective and sustainable
intarventions in lime with national needs and commitment.

INVESTMENT NEEDS

In arder to ensure the sustainability and maximize the impact
of Rays of Hope. the |AEA is mobilizing additional resources,
advocacy and partnership opportunities.

The indicative packages above comprise optimal

a

Package 3

facilities. The funding needs listed here are for building the
facility, purchasing the equipment and training the personnel.
Also included are the operating costs for two years to batter
support planning of services and sustainability.

The IAEA will also support the development and
stremgthening of national radiation safety and nuclear
security infrastructure, as appropriate. The packages include
innovation and support for regional anchor centras, which
are established and experienced radiotherapy centres
working closely with the IAEA.

Innovative approaches are essential to ensure available
resources are used to scale up quality access to radiation
medicine. It includes the participation of recipient
country experts in online training events and professional
discussions, as well as in innovation such as research

ta incraase the cost effectiveness and efficiency of
interventions. Regional anchor centres will provide much
of the training and quality assurance to countries nearby.
However, these anchor centres need to first improve their
educational and quality assurance infrastructure and be
provided with tools to sup port continuous improvement in
the region.

The packages will also contribute to advancing donor
development pricrities, including gender equality,

rachicing haabh inariities e wnman and childran



https://www.iaea.org/sites/default/files/22/02/rays-of-hope-v2.pdf
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Development of guidelines to support clinical practice



Training — Handbooks and slides

Diagnostic
Radiology
Physics

A Handbook for
Teachers and
Students

Fundamentals of Atomic and Nuclear Physics
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Interactions of Radiation with Matter aPter 9: Mammograph,,
Fundamentals of Dosimetry Side set o 6g 5
. M. Jaf ant 1% B3S6G on the chapter o,
Measures of Image Quality B
. "hanostic Radiofogy ppys. .. i
X ray Production et e
Projection Radiography s 1 Scrt i s J
Receptors for Projection Radiography 41 INTRODUCTION
Fluoroscopic Imaging Systems A medical image is a Pictorial Representation of a
Mammo ra h | measurement of an object or function of the body
mography wse |

Special Topics in Radiography 2054 1y
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Computed Tomography e ]
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Physics of Ultrasound
Ultrasound Imaging

Many different ways exist to acquire medical image data
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Magnetic Resonance Imaging > oy
Digital Imaging Oy oS

Image Post Processing and Analysis
Image Perception and Assessment
Quality Management

Radiation Biology

Instrumentation for Dosimetry
Patient Dosimetry

Justification and Optimisation in Clinical Practice
Radiation Protection
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Development of guidelines in Quality
Assurance and Quality Control

< L i

Quality Assurance Programme
for Digital Mammography

Quality Assurance
Programme for Computed
Tomography: Diagnostic
and Therapy Applications

Quality Assurance Programme for Worldwide
Screen Film Mammography Implementation of Digital

Imaging in Radiology

(Daea ¢



Development of guidelines on automated
methods, innovation, etc
New

H)1AEA

HUMAN HEALTH SERIES No. 46

IAEA HUMAN HEALTH SERIES

Worldwide Implementation
of Digital Mammography
Imaging

Handbook of Basic
Quality Control Tests for
Diagnostic Radiology

Implementation of a
Remote and Automated
Quality Control Programme
for Radiography and
Mammography Equipment

()1aea
2023 2023




Training/video material developed

Detalled instructions for the phantom manufacturing, the image acquisition and the use of the software
have been created and are going to be merged in training material that accompanies the publication
including practical guidance on construction of phantoms and Frequently asked Questions with Answers.

Practical guidance on construction of the phantoms Implementation of a Remote and Automated Quality
Control Programme for Radiography and Mammography

Equipment

Frequently asked Questions and Answers

Phantom construction:




Pilot study results already published
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MEDICAL IMAGING MEDICAL P—IYSICS

The IAEA remote and automated quality control
methodology for radiography and mammography

Patricia Mora® | Douglas Pleiffer’ | GouzhiZhang® | Hilde Bosmans® |
Harry Delis' | Zahra Razi® | Manuel Amrecla® | Virginia Tsapaki®

S i, G P Abstract
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4 institutions (in Costa Rica and USA)

Computed radiography and direct digital
mammography and radiography
systems.

Data were collected over a 3-year period

The IAEA methodology is feasible and
easy to implement.

The phantoms are easily fabricated and
consist of materials that are readily
available.

The ATIA software is robust and
reproducible

259 issues have been detected in the
daily QC. The majority of the problems
had to do with localized “pixel”
artifacts (128/259) and either dead lines
or columns (28/259),all of these
analyzed from the variance map.
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QC Handbook video tutorials
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The purpose of this publication is to provide guidance
on the establishment of digital mammography facilities
or upgrade of existing facilities when selecting and
implementing new technology for mammography

imaging in different resource settings.

A — Reception/ Office
B — Waiting area

C —Washroom

D — Changing room
E - Mammography equipment

F — Acquisition console
G —Storage Area

.
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Development of gu
(dosimetry)

Dosimetry in Diagnostic
Radiology: An International
Code of Practice

Status of Computed Tomography
Dosimetry for Wide Cone
Beam Scanners

Dosimetry in
Diagnostic Radiology
for Paediatric Patients
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Development of guidelines (education, clinical training
and staffing requirements)

(£)1AEA

International Atomic Energy Agency

Postgraduate Medical Physics Clinical Training of

Academic Programmes Medical Physicists
E by the i i Specializing in
Mt Diagnostic Radiology

Medical Physics Staffing Needs
in Diagnostic Imaging and
Radionuclide Therapy:

An Activity Based Approach

Roles and Responsibilities,
and Education and Training
Requirements for Clinically
Qualified Medical Physicists

IAEA HUMAN HEALTH REPORTS No. 15

TRAINING COURSE SERIES 56 TRAINING COURSE SERIES 4’
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Medical Physics Staffing Needs
in Diagnostic Imaging and
Radionuclide Therapy:

An Activity Based Approach

PAONRS)

Staffing algorithm

® Guidelines for Medical Physics staffing

requirements in diagnostic imaging

® In-line with:
® International Basic Safety Standards
® Human Health Series No.25,
® the SSC-16 comment (C13)

® Guidelines are being developed for the necessary
medical physics staffing levels in medical imaging

(Diagnostic Radiology and Nuclear Medicine).

® The output of this activity is a comprehensive
method for the estimation of the staffing requirements

for medical imaging departments.



EQUIPMENT DEPENDENT FACTORS 0.708

Nuclear Medicine 0.3
p r e a S e e Diagnostic/Interventional 0.408

PATIENT DEPENDENT FACTORS 0.5
Data Number Nuclear Medicine 0.32
EQU IPM E NT DATA Diagnostic/Interventional 0.18
o= RADIATION PROTECTION RELATED FACTORS 0.325
z;r;rsGamma Cameras i Department RP 031
ystems Occupational protection 0.015
SPECT/CT systems 1
PET/CT systems 1
PET/MR systems [} SERVICE RELATED FACTORS 0.43
Cyclotrons (1]
e preses ; TRAINING RELATED FACTORS 0.04
Activity calibratars 1
Sentinel lympth node probes o Interdepartmental training 0.04
Isotope generators {number of different types) 1
Gamma counters 1
IDiagnns‘tic;"ln‘terven‘tional Radiology
CT Scanners 2 Both fixed and mobile scanners used for radiclogy, radiotherapy and the CT component of hybrid modalities. It does not include cone beam CT units for dental and
Fixed Radiographic units 10 anoramic dental and CBLT units should be included here. Note digital detectors are counted separately as applicable.
IMammography units 2 ncluding both screen film and digital units, also including biopsy and tomosynthesis
Specimen Cabinet units (1] or Biopsy analysis
Flucroscopy units 1 ncludes both fixed and mobile C arm units used for basic fluoroscopy
Jinterventional Fluoroscopy units 2 W cth fixed and mobile units used for this purpose
IPortabIE radiographic units 5 fote digital detectors are counted separately as applicable.
Ilntra-oral dental x-ray units (1]
DEXA equipments (1]
CR Detectors 0 Number of plates
DR Detectors 17 fumber of detectors (including detectors in fixed units)
limage display devices (primary/reporting per pair) 10 fhis applies only to primary interpretation stations.
MR scanners 1
Ultrasound units 0
Reading and Printing devices ("] R readers and laser printers
Dark rooms - wet processors 1]




Quality assurance dosimetry and
optimization in fluoroscopically guided
procedures (publication)
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The IAEA has published
guidance  on guality
assurance and dosimetry
In various modalities but
no guidance on similar
topic or optimization
specifically In
fluoroscopically-guided

Interventional procedures.
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Dose Management Systems

(publication)

P GO M IlG,

There is little guidance on
how to set up and assess
the accuracy of a DMS,
Including a lack of
standardization of
procedures related to
acceptance testing and
periodic quality control
tests.
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Technical DMS vendor survey

IAEA IRIS collection platform

. IRIS is an IAEA digital platform, launched in 2020, for streamlining data collection process and enhancing quality of
scientific research.

. IRIS provides access to trustworthy and validated data, enabling IAEA researchers to conduct high-quality scientific
projects. The platform facilitates the collection and collation of research data, the distribution of surveys, and the
management of datasets, positioning IRIS as an |AEA crucial tool in advancing IAEA scientific work,

«  Itprovides basic data analysis and the ability to export data, to use additional tools to optimize advanced data analysis.
«  Itsupports the collection of numerical and text data, images, as well as DICOM images with subsequent tag extraction.

. Itis hosted on the secure IAEA cloud infrastructure, ensuring top-level security at all stages of the data collection and
management process,

« 267 yes/no answers

* 7 questions with selection from a list of pre-set
answers.

* The remaining questions required answers in
the form of free text.

* An invitation was sent to all known commercial
and open source DMS manufacturers to fill-in
the questionnaire.

* Data collection finalised in March 2023

‘\__/



1. Certifications

FDA, CE, Joint Commission
other Certification

2. Data Transfer Methods,
Patient/Facility
Information

Data connection & Collection
Examination/Patient/Facility Records
Unit Conversion & Calibration Factors

3. Modalities, Metrics &
Methods Supported

Acquisition & Reconstruction
Parameters Collected

Dose Metrics & Parameters Calculated
Image Quality Evaluation Tools
Occupational Dose Tracking

Information Collected

Courtesy Mrs Laurentcia Arlany, member of the IAEA DMS expert group

4, Statistical
Analysis Capabilities
Information Dashboard

Export Capabilities

Analysis of data collected &
calculated

5. Customization

Setting Alerts
Master Protocols
DRL Libraries
User Rights

6. Implementation
Process

IT installation requirements
Support & Functionalities
Implementations



Preliminary results

1 2 3 4 5 6 7 8 9 10 11
DATA TRANSFER 100% 96% 93% 100% 93% 86% 75% 71% 86% 75% 39%
DATA COLLECTION 95% 88% 92% 99% 91% 74% 70% 77% 71% 77% 6%
STATISTICAL ANALYSIS 100% 97% 86% 100% 91% 77% 97% 89% 77% 69% 0%
CUSTOMIZATION 88% 75% 72% 96% 49% 49% 55% 75% 12% 31% 0%
IMPLEMENTATION 57% 59% 54% 62% 59% 62% 30% 70% 49% 14% 0%
88% 83% 79% 91% 77% 69% 65% 76% 59% 53% 9%

Bayer

GE HealthCare - GE Medical Systems

Hospital Clinico San Carlos
INFINITT Europe GmbH

Medsquare

OpenREM (Copyright The Royal Marsden)

PACSHealth, LLC

PixelMed Publishing, LLC
Qaelum NV

Region Vasterbotten
Siemens Healthineers




1. General Certifications

Transfer &

Certifications . Data Collection Data Analysis Customization Implementation
Connections



Overview _ e -
2.1.1. System can retrieve data automatically directly from the modalities. I /509

2.1.2. System can retrieve data automatically from PACS. I 75%
2.2.1. DICOM Radiation Dose Structured Report (RDSR). |00 0/
2.2.2. DICOM Modality Performed Procedure Step (MPPS). IS 63%
2.2.3. DICOM headers. 00 %0
2.2.4. Dose Report Image (Optical Character Recognition-OCR). I 38%
2.2.5. DICOM Patient Radiation Dose Structured Report (PRDSR). I 33%
2.2.6. DICOM Protocol Storage. NN 502
2.2.7. Requested Procedure Description (Institution-generated administrative description or.. IS 38%
2.2.8. Performed Procedure Step Description (Institution-generated description or classification of the. . I 88%
rmation related to this examination/study will be collected until it is completed and.. I 889%)
2.3.1.2. The cumulative values of the dose metrics applicable to examinations performed in the same.. IEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE— /50,
2.3.1.3. The cumulative values of the dose metrics independent of modality type (e.g. effective dose) is. . I /50
.4.1. Patient names (last, first, middle) and identification number(s). I 38%
2.4.2. A unique patient identification number can be selected (e.g. social security number). I 00 0 o
2.4.3. Multiple patient ID domains are supported. IS /50
2.4.4. Patient age and date of birthday (DOB). |00 0
2.4.5. Patient height and weight. 100 %o
2.4.6. Study information (order name, procedure name, procedure ID, anatomical region examined, etc.). I 00 00
2.4.7. Acquisition protocol information (acquisition protocol name, anatomic region examined, ID, . . . R0 0
2.4.8. Study date and time information. I 0 0o
2.4.9. Facility information: Hospital Name, Modality Type, Manufacturer, Model, System ID (e.g. station. . e 00 %o
2.4.10. Staff information: Operator, Referring Physician and Requesting Physician names. I 389%
2.4.11. Contrast media information: ingredient or trade name, administration route, route administration.. IIEEEEEEEEEEEEEEEEENEEEEEEES——————— 509

2.5.1. The DMS can modify the selected dose metrics using correction factors to accommodate the.. IS /500

2.3 Unit & Calibration

Transfer &

Certifications . Data Collection Data Analysis Customization Implementation
Connections




Overview

6.4.11. Has the IHE profile tested? Explain how in the Remarks column

6.4.10. Did your software participate to IHE Connectathon(s)?

6.4.9. Is software upgrades available? If yes give frequency of software updates
and upgrades in the Remarks column
6.4.6. Can data be pushed to a patient's electronic medical record? If yes, what is
required for interface? Explain in the Remarks column

6.4.4. Software supports single vendor's imaging systems or vendor neutral

6.4.3. Does software support LDAP for user authentication?

6.4.2. Does software support multi-site and distributed architecture over a limited
network? If Yes Explain how in the Remarks column

6.3.3. Is there an installer?
6.3.2. Will there be a project plan?
6.3.1. Is there a project manager to manage implementation?

6.2.5. Is there basic guarantee period?

6.2.4. Can software automate transfer of data to ACR Dose Index or other dose
registries? If so, how does transfer work?
6.2.3. Can the DMS be connected using HL7 with hospital information Systems
(HIS) to export dosimetric information report to the patient medical record file?
6.2.2. Does the DMS has self-diagnostic tools to detect missing connections and
warn the user for taking actions;
6.2.1. Safeguards against connections problems that can result to loss of data is
available

Transfer &

) Data Collection
Connections

Certifications

Section 6. Implementation Process

I 25%

I 25%
T 88%
A 63%
T 75%
T 75%
T 8%
I 50%
T 63%
T 63%
I 38%
I 63%
I 63%
I 38%
T 75%

Customization

Data Analysis

Implementation



The percentages refer to the
positive responses (YES
questions) related to the

functionality options so that

the user is aware of what the
system can offer
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Steps for successful optimization practice

Radiation dose optimization in diagnostic and interventional radiology: Current issues and future
perspectives. Phys Med. 2020 Nov;79:16-21. doi: 10.1016/j.ejmp.2020.09.015.

Baseline dose .
and image Evaluation of
Establishment Establishment quality levels. optimization

: Comparison with TR process and its
of a Quality of an benchmarks Modification T

patient dose

Assurance optimization (DRLS) to decide of protocols

Program team which exam and image
protocols should quality
be optimized

The goal is: to keep the exposure of patients to the minimum necessary to achieve
the required clinical task


http://powerpoint.sage-fox.com/

Support comprehensive clinical audits



Comprehensive clinical audits

Comprehensive Clinical Audits
of Diagnostic Radiology
Practices: A Tool for Quality
Improvement

Quality Assurance Audit for Diagnostic Radiology
Improvement and Learning (QUAADRIL)

Clinical audit is one of the key elements within
the framework of quality assurance through the
comprehensive and critical review of the
practice in a medical radiation facility.

Development of guidance

Training of auditors

Development of training material

Function as the independent auditing body.




The IAEA QUAADRIL audit is voluntary request that involves evaluation of data,
documents and resources to check'performance ‘against standards with the ultimate
goal to:

Comprehensive Clinical Audits

b e of Diagnostic Radiology
Improve quality of Promote the Enhance provision Further advance Practiocs: Aol for Gualty

patient care effective use of and organization of professional Improvement
Quality Assurance Audit for Diagnostic Radiology

resources clinical services education, training vavaentand Losing (UAADAIL

and research )
@umea,

The IAEA QUAADRIL audits can expand in Africa, as well as more countries in Asia, Europe, and Latin
America in the immediate future.



Coordinated research projects



Coordinated research projects

Coordinated Research Projects (CRPs) are designed to encourage the acquisition and dissemination of
new knowledge from the use of nuclear technologies and isotopic techniques.

\Vf 5\\3 IA EA Press centre Employment Contact

N7 & international Atomic Energy Agency

TOPICS v SERVICES v RESOURCES v NEWS & EVENTSv ABOUTUS v Search n

Home / Services / Coordinated Research Activities

< Services The IAEA encourages and assists research on and development

> How CRPs work and practical use of atomic energy and its applications for txj‘”éRP project

> How to particpate peaceful purposes throughout the world. It brings together details
research institutions from its developing and developed Member
States to collaborate on research projects of common interest, so-
called Coordinated Research Projects (CRPs). Related resources

[ Factsheet: IAEA Coordinated

Research Activities
News

% New CRP announcements

% CRP Success stories
Contacts

% Research Contracts Administration
Section

NEWS STORY

Expanding Partnerships: IAEA Preserving the Past: Nuclear
Designates 7 New Collaborating Techniques Support the Conservation
Centres of Cultural Heritage around the World



Coordinated Research Project

Wide implementation and evaluation of the method

New CRP: Advanced Tools for Quality and Dosimetry of Digital Imaging in Radiology (E24025). Primary Officer: V.Tsapaki, Alternative
Officer: O. Ciraj Bjelac, 2021-2025

https://www.iaea.org/newscenter/news/new-crp-advanced-tools-for-quality-and-dosimetry-of-digital-imaging-in-radiology-e24025

Different institutions from around the world will independently create the phantoms to test the accuracy and reproducibly of the
method. Its ability to produce results identical to similar commercial phantoms will be also investigated.

Phantoms Argentina

Brazil

Radiography Mammography

France

Coordina;ed Research Activities

:

|
= Attenuator plate of 2 mm thick copper (10 cmx10 cm) « Attenuator plate of 4 em thick PMMA (24 ¢m x 30 em); 11 January 2021
- Target plate consisting of a carrier and inserts: + Target plate consisting of a carrier and inserts: New CRP: Advanced Tools for Quality
% o 5 mm thick PMMA (28 cm = 28 em); < 5§ mm thick PMMA (24 cm = 30 em); and Dosimetry of Digital Imaging in
% o 4 mm thick aluminium (1em = 1 ecm); < 0.2 mm thick aluminium (1 em x 1 em); 5
e st o et (o Radlogy (4029



https://www.iaea.org/newscenter/news/new-crp-advanced-tools-for-quality-and-dosimetry-of-digital-imaging-in-radiology-e24025

Results of the 1rst year (pilo
survey)

N Country Cost/per phantom N of Rad phantoms N of mammo phantoms N of Rad machines N of mammo machines
1 Argentina 49 3 3 11 5
2 Brazil 45 1 1 4 1
3 France 60 1 1 1 1
4 Greece 65 1 1 2 1
5 Hungary 50 4 4 2 2
6 Ireland 50 1 1 1 1
7 Mexico 25 3 3 1 2
8 Malaysia 16-133,32-34 2 2 2 1
9 Qatar 25 (Mammo)*$15 (Rad) 25 6 9 2
10 Slovenia 50 10 10 0 6
11 Sudan 78 (Rad), 123 (Mammo) 3 3 2 1

‘



Individual research activity;
Hoépital Européen Georges Pompidou, Department of Radiology, Paris, France

Image quality and radiation dose optimization in women with breast implants in 2D mammography
Research group:
Isabelle FITTON, Jonathan ZERBIB, Antoine DECOUX Aude STEMBERT, Claire VAN NGOC TY,
»w  Francoise MALCHAIR, Armelle ARNOUX, Laure FOURNIER

| " | e A challenging process due to:
= , 5 é . v' radiopaque characteristics of the breast implants,
= e gy v limitatons in breast compression that negatively affects
- = mammographic image quality,
v' silicone prostheses can decrease the breast tissue areas imaged.
m— | —
—— 0y —_
= — Objectives of the individual study:
o T v investigate if and how the IAEA methodology can facilitate the
' " : assessment of image quality and radiation dose evaluation for
. : breast implant imagin
= ;= P o9 | o |
v evaluate how breast implants impact imaging quality and

= - - é* radiation dose in clinical cases




Individual research activity: Hamad Medical Corporation, Qatar

Comparison of 3 commercial phantoms and software

n ]

Lo Contat Dt fr | Nidghoniobote
ot Remion i Koowstmonng

i
5030 50303030

Aancnnn

Digital radiography image quality evaluation using various
phantoms and software

Three commercial phantoms and the IAEA proposed phantom were used by one participating
institution from Qatar (Hamad Medical Corporation) along with their respective software that estimate
automatically various IQ metrics.

The comparison showed that improvement of image quality scores with increased incident air kerma
and reduction of most IQ scores with increased kVp were observed mostly with the IAEA phantom, but
not with the commercial phantoms (for both automatic and visual scoring methods).




Salud, Argentina
National mammography accreditatigR
programme Leben Salud

388 In public
institutions
And 970 [n
- S private
Approximately 900 ; ¥ institutions for
mammeography &8 a total of nearly
candidates 1500

47



“Evaluation of the Dosimetry Needs and Practices for the Update of
the Code of Practice for Dosimetry in Diagnostic Radiology (TRS-457)”

Mammography  Phantom Incident air Mean glandular dose is the primary
kerma quantity of interest. It is calculated from

measured incident air kerma.

Entrance surface  When this is measured (using TLDs) the
air kerma backscatter factors are used to calculate
the incident air kerma.

Dosimetry in Diagnostic Patient

Incident air Mean glandular dose is the primary
Radiology: An International kerma quantity of interest. It is calculated from v
Code of Practice the incident air kerma estimated from & e
measurements of tube output by using the New CR P Evaluat l0n of the

exposure parameters for the examination.

= = — = — Dosimetry Needs and Practices for
the Update of the Code of Practice
for Dosimetry in Diagnostic
Radiology (TRS-457) (E24024)

CRP Overall Objective:
Standardization of radiology medical physics dosimetry instrumentation, equipment and
procedures in laboratories and hospitals to support the update of the IAEA TRS 457.




Education and training activities



Training

Individual
(FE,SV, training material)

National

National training
courses

Regional
Regional Training Courses

Interregional
ICTP courses




Joint ICTP-IAEA Workshop on

Quality Assurance, Quality Control and
Optimization of Equipment and (CTP
Procedures Used in

FHuoroscopically-Guided Interventional

TRAINING - ICTP Radiology
COURSES gmm =

Medical IMaging piays @ pivelal fole I accurdle dsecss dIognoss Director:
and Impioved leament of the paflent and Nas proven fo be . TRARAXL LAEA
IVaILaLIe 10 e WNGle ProcSss. s Use 1§ VIl af all levels of haalih
care, In pleventive medicing, culdiive and pallianve care. Specmcally

N MUoroSCOpICally-guICed INeIverfional procaaures, modem X ray

anglography SySISmS are equIpPAd WIN NUMGIOUS Protocols and 1ooks
1or comprahensive cliniCal evaludiion of e patient probiem and can
be usad for reatment without long hospitalization periods.

Unfortunately, the sducation and faining of medical physicists on

*  For more than 50 years, the Abdus Salam International e s sy o Pt o cozen o Local Organiser
Centre for Theoretical Physics (ICTP) has been a driving SR e e
of walltrained madical physicisls ks kacking, Jscpardizing the safety and

force behind global efforts to advance scientific expertise e o

The locused TaINIng of hess Polessiondls 1o Mest e nigh cemands
of ihe systems and related clinical needs will nelp them fake an ociive

i n th e d eve I Opi ng WO rI d . ign Igveal roke In he relevant madical depanments.
The specific fraining course will focus A T ETr Working Group Angiograp
on fopics such as:
desimefry  » Image quality evalualion
nical

ingord isadded = Opim
Vel cinical

SSieeion nd i
Deadlines:
* The IAEA/ICTP joint courses are an effective method : e

of organizing training events within the area of medical T = Y
imaging (especially in medical physics) open to ’ o
professionals from around the globe!

https://indico.ictp.it/event/10218/
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e learning courses

@ iaea.org/resources/e-learning-course/quality-control-and-dosimetry-in-digital-radiology

)
<

(&) 1AEA

International Atomic Energy Agency

TOPICS v SERVICES v RESOURCES v NEWS & EVENTSv ABOUT US v

Quality Control and Dosimetry in Digital Radiology

E-LEARNING COURSE

Advanced Course on Quality Control and Dosimetry in
Digital Radiology

2021

 Visit E-learning Course

o
B
Y

English

Press centre Employment Contact

— AN n

Related resources

& Technical Reports Series No. 457:
Dosimetry in Diagnostic Radiology:
An International Code of Practice

& |AEA Human Health Series No. 4:
Comprehensive Clinical Audits of
Diagnostic Radiology Practices: A
Tool for Quality Improvement

£2 Contact



Tutorial Videos on Quality Control for CT i

i
e

The video-tutorials are intended to be used by clinically qualified medical physicists (CQMPs) and presupposes
underlying knowledge in the field of diagnostic radiology medical physics.

HIGH CONTRAST SPATIAL RESOLUTION

Procedure

Measure the line pair per cm, select each set of bars
with an ROI and plot CT number as a function of

distance

Compare the results with the nominal values

All measurements should be recorded and stored
appropriately for analysis and archive purposes.

https://humanhealth.iaea.org/HHW/MedicalPhysics/e-
learning/ctqualitycontrol/index.html



Databases and Data Management activities
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Databases and Data Management activities
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Harmonized quality control program in Africa for countries
with no national program
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r MedicineDpts

1.414.752 planar X-rays
604.597 CTs

70.366 IR, ICs

268.240 NM

The number of currently appointéd.imaging medical 19.481 non-imaging

physicists is largely inadequate, at least by a factor of 20. = ® 9351 radionuclide therapy



Investigating the needs of medical physics services in imaging

133 CTs 32 SPECTs

311 fixed radiographic units, 19 SPECT-CTs

80 mammography 16 PET-CT systems

214 fluoroscopy units 4 cyclotrons

126 interventional units 11 thyroid uptake probes
180 portable units 64 activity meters

61 intra-oral X-ray units 22 sentinel lymph node probes
24 DEXA units 61 isotope generators
417 image display devices 26 gamma counters.

68 MRI scanners

326 ultrasound units

420 reading and printing devices

69 processors

The number of currently appointed imaging medical physicists is largely inadequate,
at least by a factor of 20.




Number of Imaging Medical Physicists

Imaging Medical Physicists needs at Surveyed Centres
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Imaging Medical Physicists needs at Surveyed Centres
Health and Technology
https://doi.org/10.1007/512553-022-00663-w
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Medical physics services in radiology and nuclear medicine in Africa:
challenges and opportunities identified through workforce
and infrastructure surveys
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Virginia Tsapaki®
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Number of Imaging Medical Physicists
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Abstract

The International Atomic Energy Agency (IAEA) developed a staffing model to estimate the number of clinically qualified
medical physicists (CQMP} that are required in an imaging facility, including diagnostic radiology and nuclear medicine.
For the first time this staffing model was applied on a large scale across Africa. Within the framework of the IAEA African
Regional Agreement (AFRA) Technical Cooperation (TC) project RAF6/053 entitled “Enhancing Capacity Building of
Medical Physics to Improve Safety and Effectiveness of Medical Imaging (AFRA)”, a survey hased on the TAEA staffing
model was used to investigate the current CQMP workforce needs in imaging and radionuclide therapy in Africa in order to
establish a baseline, identify gaps and suggest steps for improvement. The survey was open for five menths, after which data
verification was performed. 82 responses were received from 21 countries, including data from 97 diagnostic radiology and

WReqiratby WEA Mot Wl 31 Shesif Ressondets.

40 nuclear medicine departments, as well as 75 interventional radiology departments and/or catheterization laboratories. Only
26-8% of centres employed an adequate number of CQMPs. The staffing model indicated that 134-3 CQMPs were required
for these centres, but only 63 are currently employed in medical imaging and/or nuclear medicine at these centres. At least
11 countries do not have a single institution with an adequate number of CQMPs. Data analysis indicated that the number of

radiology and nuclear medicine CQMPs is largely inadequate, at least by a factor of 20 in almost all countries in the region. N |mag |ng Medical Physicists[mi"ion on|y 6 Countries have |eg islative

Keywords Medical physics - Nuclear medicine - Radiology - Imaging - Workforce POPUIatlon' recognlt'on of MPs

1 Strengths and limitations of the study — The severe shortage of medical physicists in Africa was
partially quantified.
— Results of the study will be biased towards centres that
— The study applied a well-established imaging medical actually employ medical physicists, as these were the
physics staffing model on a large scale across Africa. main respondents of the staffing survey.

This is the first study to broadly investigate the staffing
model across a whole region.
2 Introduction

7
i

(Christoph Travernicht

H@smacz Medical imaging is technologically advanced, and the

wide availability of services has resulted in a signifi-

! Division of Medical Physics, Tygerberg Hospital cant increase in applications and in global utilization [1,
and Stellenbosch University, Cape Town, South Africa 2]. Medical physics deals with the application of phys-
?  Medical Physics Department, School of Nuckar and Allied ics principles to medicine and plays an important role in
Sciences, University of Ghana, Accra. Ghana the prevention, diagnosis, and treatment of disease [3].
3 Medical Physics Department, Nuclear Research Centre According to the International Labour Organisation, medi-
of Algiers, Algiers, Algeria cal physicists are considered an integral part of the health
4 International Atomic Energy Agency, Vienna, Austria workforce, with one of the listed tasks being “ensuring the

Published online: 31 March 2022 €Y Springer




Harmonized Clinical training program in imaging in Africa

MIC AND CLINICAL TRAINING PROGRA]
ORTFOLIOS FOR THE REGIONAL TRAINI

MEDICAL PHYSICS
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Medical physicists clinical

Nuclear
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for clinical training on quality
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training in imaging in 2021
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Implementation of the staffing algorithm at a national level in the

country of Namibia

PR

Distribution of Hospltals part of the study

Private Public Total
Number of
hospitals 10 4 14
Number of
CQOMP required 4.3 3 7.3
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Conclusions

IAEA NAHU activities are focused on all aspects of radiation in medicine to ensure
guality and best practices in all radiation medicine applications.

A lot of effort and financial resources are given to Member States to improve their
capacities, as well as professionals’ knowledge, skills and competences in quality and

safety.

The development and improvement of quality and safety in radiological era in various
less resourced countries encourages us to strengthen our efforts in the future.
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