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The IAEA is an independent 

organization within the United 

Nations serving as the global 

focal point for nuclear 

cooperation worldwide



The IAEA works with its 177 Member States and  

(2022: Saint Kitts and Nevis; Tonga

2023: Cabo Verde; The Gambia) 

multiple partners worldwide

to promote safe, secure and peaceful use of nuclear 

technologies



IAEA
IAEA is an independent organization within the United Nations serving as 

the global focal point for nuclear cooperation worldwide

NUCLEAR 

SECURITY

It aims to protect people, 

society and the 

environment from the 

harmful effects of ionizing 

radiation

NUCLEAR ENERGY

It provides technical support 

on the nuclear fuel cycle and 

the life cycle of nuclear 

facilities

NUCLEAR 

APPLICATIONS

It assists Member States to 

meet their development 

needs through nuclear 

science, technology and 

innovation.

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 

COOPERATION

It aims to support the use 

of nuclear science and 

technology to address 

major sustainable 

development priorities at 

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

ENVIRONMENT 

LABORATORIES

They use nuclear 

techniques to study the 

environmental impacts of 

radionuclides, trace 

elements and organic 

contaminants.

PHYSICAL CHEMICAL 

SCIENCES

It provides support to 

Member States in using 

nuclear methods for a variety 

of practical industrial 

applications.

SEIBERSDORF 

LABORATORIES

8 laboratories that support 

and implement activities that 

respond to the 

developmental needs of 

Member and provide 

technical and analytical 

services.

HUMAN HEALTH

It supports Member 

States’ fight against 

cancer, cardiovascular 

diseases, malnutrition 

and other diseases using 

nuclear and nuclear-

related techniques.

RESEARCH

It manages research, 

technical and doctoral 

contracts , research 

agreements and 

Coordinated Research 

Projects



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) objective is to

improve the availability and

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.



• Monaco

• Seibersdorf

• Vienna

IAEA NA Laboratories



“Fit for Purpose” to meet 

Insect Pest Control Laboratory building Linear Accelerator Facility Yukiya Amano Laboratories buildingInsect Pest Control 

Laboratory building

Linear Accelerator 

Facility 

Yukiya Amano Laboratories 

building



IAEA/WHO SSDL Network

• Dosimetry calibrations

• Comparisons and audits of performance 

Dose Assurance Service

• IAEA/WHO TLD network

• Support to national audit networks

• Support to QUATRO

Dosimetry services

R&D in dosimetry and radiation physics 

Fellows training (limited)

IAEA Dosimetry Laboratory



RAYS of HOPE

Leaving no country behind…
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https://www.iaea.org/sites/default/files/22/02/rays-of-hope-v2.pdf


IAEA HUMAN HEALTH ACTIVIT IES  IN RADIOLOGY

Definition of roles 
and responsibilities of 

Professionals

Development of 
guidelines to support 

and standardize 
harmonization of 

training

Development of 
guidelines to support 
clinical practice

• Quality assurance

• Dosimetry

• Safety

Support to 
comprehensive 
clinical audits

Dosimetry and 
calibration services 

(through IAEA DOL)

Education and 
training activities

ICTP courses
Regional courses 

(through TC courses)

Individual training 
(through TC 
fellowships)

Education and 
training material 

(handbooks, Human 
Health campus)

Webinars Research 
Coordinated research 

projects
Doctoral coordinated 

research projects
Technical 

Cooperation



Development of guidelines to support clinical practice



Training – Handbooks and slides

Fundamentals of Atomic and Nuclear Physics

Interactions of Radiation with Matter

Fundamentals of Dosimetry

Measures of Image Quality

X ray Production

Projection Radiography

Receptors for Projection Radiography

Fluoroscopic Imaging Systems

Mammography

Special Topics in Radiography

Computed Tomography

Physics of Ultrasound

Ultrasound Imaging

Physics of Magnetic Resonance

Magnetic Resonance Imaging

Digital Imaging

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



Development of guidelines in Quality 

Assurance and Quality Control



Development of guidelines on automated 

methods, innovation, etc

New

2022 2023 2023



Detailed 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.

Training/video material developed 



Pilot study results already published

• 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.





QC Handbook video tutorials 



WORLDWIDE IMPLEMENTATION OF DIGITAL MAMMOGRAPHY IMAGING

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.



Development of guidelines 

(dosimetry)



Development of guidelines (education, clinical training 

and staffing requirements)



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. 

2018



25

Spreadsheet



Quality assurance dosimetry and 

optimization in fluoroscopically guided 

procedures (publication)

The IAEA has published
guidance on quality
assurance and dosimetry
in various modalities but
no guidance on similar
topic or optimization
specifically in
fluoroscopically-guided
interventional procedures.



Draft table of contents

Clinical 
applications

Equipment 
technology

Quality 
assurance 

Optimization 
of image 

quality and 
dose

Clinical 
examples



Dose Management Systems 

(publication)

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. 



Draft table of contents



Technical DMS vendor survey



Information Collected

FDA, CE, Joint Commission 

other Certification

1. Certifications

Data connection & Collection

Examination/Patient/Facility Records

Unit Conversion & Calibration Factors

2. Data Transfer Methods, 
Patient/Facility 

Information

Acquisition & Reconstruction 

Parameters Collected

Dose Metrics & Parameters Calculated

Image Quality Evaluation Tools

Occupational Dose Tracking

3. Modalities, Metrics & 
Methods Supported

4. Statistical 
Analysis Capabilities 

Setting Alerts

Master Protocols

DRL Libraries 

User Rights

5. Customization

IT installation requirements

Support & Functionalities 

Implementations

6. Implementation 
Process

Information Dashboard

Export Capabilities

Analysis of data collected & 

calculated

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



Preliminary results

Section 1 2 3 4 5 6 7 8 9 10 11

2 DATA TRANSFER 100% 96% 93% 100% 93% 86% 75% 71% 86% 75% 39%

3 DATA COLLECTION 95% 88% 92% 99% 91% 74% 70% 77% 71% 77% 6%

4 STATISTICAL ANALYSIS 100% 97% 86% 100% 91% 77% 97% 89% 77% 69% 0%

5 CUSTOMIZATION 88% 75% 72% 96% 49% 49% 55% 75% 12% 31% 0%

6 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 Västerbotten

• Siemens Healthineers



1. General Certifications

38%

FDA Cleared

50%

CE Approved

63%
Comply with 
Joint 
Commission 
Requirements

25%
Other 
Certifications

Certifications
Transfer & 

Connections
Data Collection Data Analysis Customization Implementation



Certifications
Transfer & 

Connections
Data Collection Data Analysis Customization Implementation

75%

75%

100%

63%

100%

88%

38%

50%

88%

88%

88%

75%

75%

88%

100%

75%

100%

100%

100%

100%

100%

100%

88%

50%

75%

2.1.1. System can retrieve data automatically directly from the modalities.

2.1.2. System can retrieve data automatically from PACS.

2.2.1. DICOM Radiation Dose Structured Report (RDSR).

2.2.2. DICOM Modality Performed Procedure Step (MPPS).

2.2.3. DICOM headers.

2.2.4. Dose Report Image (Optical Character Recognition-OCR).

2.2.5. DICOM Patient Radiation Dose Structured Report (PRDSR).

2.2.6. DICOM Protocol Storage.

2.2.7. Requested Procedure Description (Institution-generated administrative description or…

2.2.8. Performed Procedure Step Description (Institution-generated description or classification of the…

2.3.1.1. All information related to this examination/study will be collected until it is completed and…

2.3.1.2. The cumulative values of the dose metrics applicable to examinations performed in the same…

2.3.1.3. The cumulative values of the dose metrics independent of modality type (e.g. effective dose) is…

2.4.1. Patient names (last, first, middle) and identification number(s).

2.4.2. A unique patient identification number can be selected (e.g. social security number).

2.4.3. Multiple patient ID domains are supported.

2.4.4. Patient age and date of birthday (DOB).

2.4.5. Patient height and weight.

2.4.6. Study information (order name, procedure name, procedure ID, anatomical region examined, etc.).

2.4.7. Acquisition protocol information (acquisition protocol name, anatomic region examined, ID,…

2.4.8. Study date and time information.

2.4.9. Facility information: Hospital Name, Modality Type, Manufacturer, Model, System ID (e.g. station…

2.4.10. Staff information: Operator, Referring Physician and Requesting Physician names.

2.4.11. Contrast media information: ingredient or trade name, administration route, route administration…

2.5.1. The DMS can modify the selected dose metrics using correction factors to accommodate the…

Overview

2.1 Connection

2.2 Collection

2.3 Study Record

2.3 Patient / Facility Record

2.3 Unit & Calibration



Certifications
Transfer & 

Connections
Data Collection Data Analysis Customization Implementation

75%

38%

63%

63%

38%

63%

63%

50%

88%

75%

75%

63%

88%

25%

25%

6.2.1. Safeguards against connections problems that can result to loss of data is
available

6.2.2. Does the DMS has self-diagnostic tools to detect missing connections and
warn the user for taking actions;

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?

6.2.4. Can software automate transfer of data to ACR Dose Index or other dose
registries? If so, how does transfer work?

6.2.5. Is there  basic guarantee period?

6.3.1. Is there a project manager to manage implementation?

6.3.2. Will there be a project plan?

6.3.3. Is there an installer?

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

6.4.3. Does software support LDAP for user authentication?

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

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

6.4.9. Is software upgrades available? If yes give frequency of software updates
and upgrades in the Remarks column

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

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

Overview
Section 6. Implementation Process
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Certifications Transfer & Connections Data Collection Data Analysis Customization Implementation

84%33% 67%71% 82% 12% 63%

44%0% 0%6% 0% 0% 10%

76%33% 20%76% 75% 39% 57%

80%33% 53%73% 95% 55% 71%

80%0% 73%76% 95% 80% 81%

100%100% 80%87% 84% 73% 85%

100%100% 87%91% 100% 89% 93%

100%100% 93%85% 100% 76% 91%

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



Evaluation of 
optimization 

process and its 
effect on 

patient dose 
and image 

quality

Modification 
of protocols

Baseline dose  
and image 

quality levels. 
Comparison with 

benchmarks 
(DRLs) to decide 

which exam 
protocols should 

be optimized

Establishment 
of an 

optimization 
team 

Establishment 
of a Quality 
Assurance 
Program

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.

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

• Development of guidance

• Training of auditors

• Development of training material

• Function as the independent auditing body.

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.



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

Coordinated research projects



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.

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

Argentina

Brazil

France

Greece

Hungary

Ireland

Mexico

Malaysia

Qatar

Slovenia

Sudan

Coordinated  Research Project

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 (pilot 

survey)



Individual research activity; 

Hôpital 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, 

Françoise MALCHAIR, Armelle ARNOUX, Laure FOURNIER

A challenging process due to:

✓ radiopaque characteristics of the breast implants,

✓ limitations in breast compression that negatively affects

mammographic image quality,

✓ silicone prostheses can decrease the breast tissue areas imaged.

Objectives of the individual study:

✓ investigate if and how the IAEA methodology can facilitate the

assessment of image quality and radiation dose evaluation for

breast implant imaging

✓ evaluate how breast implants impact imaging quality and

radiation dose in clinical cases



Individual research activity: Hamad Medical Corporation, Qatar

Comparison of 3 commercial phantoms and software

46

• 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).



Individual research activity; Leben

Salud, Argentina

National mammography accreditation

programme

47



“Evaluation of the Dosimetry Needs and Practices for the Update of 

the Code of Practice for Dosimetry in Diagnostic Radiology (TRS-457)”

(E2.40.24) 

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



TRAINING - ICTP 
COURSES

• For more than 50 years, the Abdus Salam International 
Centre for Theoretical Physics (ICTP) has been a driving 
force behind global efforts to advance scientific expertise 
in the developing world.

• The IAEA/ICTP joint courses are an effective method 
of organizing training events within the area of medical 
imaging (especially in medical physics) open to 
professionals from around the globe!

https://indico.ictp.it/event/10218/



e learning courses



Tutorial Videos on Quality Control for CT

https://humanhealth.iaea.org/HHW/MedicalPhysics/e-

learning/ctqualitycontrol/index.html

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. 



Databases and Data Management activities 



Databases and Data Management activities 

in the Division of Human Health past, current and 

future

IAEA Division of 
Human Health 

Human 
Health 

Campus

GenX
Viewer

EduCase

BI

Business 
Intelligence

IRIS 
Internation

al 
Research 

Integration 
System

QUATRO 
QUANUM 
AFRONET 

DIRAC 
NUMDAB 
DOLNET 

DAN



Technical cooperation



radiology

mammography

CT

Harmonized quality control program in Africa for countries 
with no national program



Procurement 

14 radiography phantoms

10 CT performance phantoms

20 multimeters

16 countries

16 mammography phantoms

11 CTDI dosimetry phantoms

22 hospitals



Investigating the needs of medical physics services in 

imaging 

• 1.414.752 planar X-rays

• 604.597 CTs 

• 70.366 IR, ICs 

• 268.240 NM 

• 19.481 non-imaging

• 9351 radionuclide therapy 

40 Nuclear MedicineDpts

75 Interventional Radiology 

97 Diagnostic Radiology Dpts

21 countries 82 institutions 

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



• 133 CTs

• 311 fixed radiographic units, 

• 80 mammography 

• 214 fluoroscopy units

• 126 interventional units

• 180 portable units

• 61 intra-oral X-ray units

• 24 DEXA units

• 417 image display devices

• 68 MRI scanners

• 326 ultrasound units

• 420 reading and printing devices

• 69 processors

• 32 SPECTs

• 19 SPECT-CTs

• 16 PET-CT systems 

• 4 cyclotrons 

• 11 thyroid uptake probes

• 64 activity meters

• 22 sentinel lymph node probes

• 61 isotope generators

• 26 gamma counters. 

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

Investigating the needs of medical physics services in imaging 



Imaging Medical Physicists needs at Surveyed Centres

Total number of imaging MPs (FAMPO data)





Harmonized Clinical training program in imaging in Africa

Medical physicists clinical 
training in imaging in 2021

(more countries to be involved in the near 
future)

Egypt

Algeria

Ghana

19 long term groups fellowship 

for clinical training on quality 

assurance, dosimetry, safety, 

quality management systems, 

etc

SYLLABUS
Radiology 
program

Nuclear 
Medicine 
Program



Implementation of the staffing algorithm at a national level in the 

country of Namibia
Distribution of Hospitals part of the study

Private Public Total

Number of 

hospitals 10 4 14

Number of 

CQMP required 4.3 3 7.3



Conclusions

IAEA NAHU activities are focused on all aspects of radiation in medicine to ensure 

quality 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.



THANK YOU FOR YOUR ATTENTION
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