
Chadia Rizk

Radiation Protection of Patients Unit

International Atomic Energy Agency, Vienna, Austria 

INTERNATIONAL SYSTEM FOR 
RADIATION PROTECTION,
IAEA SAFETY STANDARDS,
IAEA RESOURCES 
10-14 November, Trieste, Italy



International system for radiation protection

UNSCEAR studies 
effects of atomic 

radiation

ICRP provides 
recommendations for 

protection

IAEA establishes 
safety standards for 

protection



IAEA Safety Standards

• GSR Part 3: International Basic Safety Standards (BSS) 

• Set basic requirements for protection and safety

• Mandatory for MS receiving technical assistance from the IAEA

• Used as template for many national regulations

• Safety Guide on Radiation Protection and 
Safety in Medical Uses of Ionizing Radiation (SSG-46)

• Provides guidance on fulfilling the BSS requirements in medical settings



International system

Principles:
- Justification
- Optimisation
- Dose limitation

Exposure situations
- Planned
- Emergency
- Existing

Categories of exposure
- Medical
- Occupational
- Public

Requisites
- Information
- Assessment of exposure
- Stakeholders involvement

Dose criteria
- Dose limits
- Dose constraints
- Reference levels



Safety Guide on Medical Uses SSG-46

• Scope: covers radiological procedures in

• Within the scope are all uses for human imaging, carried out in : 

• other medical specialties, e.g. cardiology, vascular surgery, urology, orthopaedic surgery, obstetrics and 

gynaecology, emergency medicine, gastroenterology, anaesthetics and pain management. 

• other health care practices (depending on the regulation), such as chiropractic, osteopathy and podiatry. 

Radiology 
(incl. dentistry)

Nuclear 

medicine
Radiation therapyImage guided 

interventional 
procedures

External Beam Radiotherapy

https://rpop.iaea.org/RPOP/RPoP/Content/InformationFor/HealthProfessionals/1_Radiology/Fluoroscopy.png


GSR Part 3: Categories of exposure

Medical 
exposure

Occupational 
exposure

Public
exposure



GSR Part 3: Definitions 

Occupational exposure: 

Exposure of workers incurred in the course of their work.



GSR Part 3: Definitions 

Medical exposure: 

Exposure incurred by: 

• Patients* for the purpose of medical or 

dental diagnosis or treatment 

• Carers and comforters **

• Volunteers in a programme of biomedical 

research involving their exposure

*A patient is an individual who is a recipient of 
services of health care professionals and/or their 
agents that are directed at 
(a) promotion of health; (b) prevention of illness 
and injury; (c) monitoring of health; (d) 
maintaining health; and (e) medical treatment of 
diseases, disorders and injuries in order to 
achieve a cure or, failing that, optimum comfort 
and function. Some asymptomatic individuals are 
included. 

**Carers and comforters are persons who willingly and 
voluntarily help (other than in their occupation) in the 
care, support and comfort of patients undergoing 
radiological procedures for medical diagnosis or 
medical treatment



GSR Part 3: Definitions 

Public exposure: 

Exposure incurred by members of the public due to sources in planned exposure 

situations, emergency exposure situations and existing exposure situations, 

excluding any occupational exposure or medical exposure. 



Exposure Situations

• Planned - The situation of exposure that arises from the planned operation of a 

source or from a planned activity that results in an exposure due to a source

• Emergency - A situation of exposure that arises as a result of an accident, a 

malicious act or other unexpected event, and requires prompt action in order to 

avoid or reduce adverse consequences

• Existing - A situation of exposure that already exists when a decision on the 

need for control needs to be taken



Exposure situations (BSS)

Medical uses of ionizing radiation are a planned exposure situation. 
This includes situations of potential exposure (that is not expected to occur 
with certainty, but could result from an accident or from an event or a 
sequence of events that may occur but is not certain to occur)



Exposure situations (BSS)

The requirements in respect of medical exposure in planned exposure situations 

apply to all medical exposures, including intended, unintended and accidental 

exposures.



GSR Part 3: Definitions

Radiological procedure (BSS)

• A medical imaging procedure or therapeutic procedure that involves ionizing radiation - such 

as a procedure in:

• diagnostic radiology, 

• nuclear medicine

• radiation therapy

• planning procedure, image guided interventional procedure or other interventional 
procedure involving radiation 

• delivered by a radiation generator, a device containing a sealed source or an unsealed source, 

or by means of a radiopharmaceutical administered to a patient.



GSR Part 3: Definitions

Medical radiation facilities (BSS): 

• A medical facility where  radiological procedures are performed

• Medical uses of ionizing radiation take place in:

• hospitals;

• medical centres; 

• health clinics, 

• specialist clinics; 

• dental practices 

• A medical facility may provide services for one or more medical uses of ionizing radiation



GSR Part 3: Definitions

Medical radiation facilities (BSS): 

• Nuclear medicine facility:

• Any medical radiation facility where nuclear medicine procedure is performed (imaging 

and therapy)

• Department inside a wider hospital or medical centre

• Stand-alone facility

• Mobile facility



GSR Part 3: Responsibilities

Government:

Req 2: Establishment of a legal and regulatory framework

Req 34: specific to medical exposure – to ensure, as a result of consultation between Health 

Authorities, professional bodies and the Regulatory Body, that:

• DRLs are established

• Dose constraints are established for

• Carers and comforters

• Volunteers in biomedical research

• Criteria and guidelines are established for the release of patients after radionuclide 
therapy



GSR Part 3: Responsibilities

Regulatory body

Req 3: Establish or adopt regulations and guides for protection and safety and shall establish a 
system to ensure their implementation.

Req 35: Ensure that the authorization for medical exposures to be performed at a particular 
medical radiation facility allows personnel (radiological medical practitioners, medical physicists, 
medical radiation technologists and any other health professionals with specific duties in 
relation to the radiation protection of patients) to assume the responsibilities specified in these 
Standards only if they:

(a) Are specialized in the appropriate area;

(b) Meet the respective requirements for education, training and competence in radiation 
protection.



GSR Part 3: Responsibilities

Person or organization responsible for facilities / activities that 
gives rise to radiation

Req 4: have the prime responsibility for protection and safety, which cannot 
be delegated



GSR Part 3: Responsibilities

Req 36: Registrants and licensees shall ensure that no Patient/Individual incurs a 
medical exposure unless:

Patient Volunteer in biomedical 

research 

Carer or comforter

Appropriate referral Programme approved by

ethics committee

Carer or comforter has 

received, and understood, 

information on radiation 

protection and on risks

Medical exposure justified 

Radiological medical practitioner has 

assumed responsibility for protection & 

safety

Radiological medical 

practitioner has assumed 

responsibility for protection & 

safety, and dose constraints 

are applied

Dose constraints are applied

Patient informed of expected benefits & 

risks



GSR Part 3: Responsibilities

Req 36: Registrants and licensees shall ensure that:

(a) The radiological medical practitioner performing or overseeing the radiological procedure has 

assumed responsibility for ensuring overall protection and safety for patients in the planning and 

delivery of the medical exposure, including the justification of the radiological procedure ..and the 

optimization of protection and safety, in cooperation with the medical physicist and the medical 

radiation technologist ..;

(b) Radiological medical practitioners, medical physicists, medical radiation technologists and 

other health professionals with specific duties in relation to protection and safety for patients in a 

given radiological procedure are specialized in the appropriate area;



GSR Part 3: Responsibilities

Req 36: Registrants and licensees shall ensure that:

(c) Sufficient medical personnel and paramedical personnel are available as specified by the health 

authority;

(d) For therapeutic radiological procedures, the requirements of these Standards for calibration, 

dosimetry and quality assurance, including the acceptance and commissioning of medical 

radiological equipment.. are fulfilled by or under the supervision of a medical physicist;



GSR Part 3: Responsibilities

Req 36: Registrants and licensees shall ensure that:

(e) For diagnostic radiological procedures and image guided interventional procedures, the 

requirements of these Standards for medical imaging, calibration, dosimetry and quality assurance, 

including the acceptance and commissioning of medical radiological equipment.. are fulfilled by or 

under the oversight of or with the documented advice of a medical physicist, whose degree of 

involvement is determined by the complexity of the radiological procedures and the associated 

radiation risks;

(f) Any delegation of responsibilities by a principal party is documented.



Education, training and competence

• Crucial role to radiation protection in medical exposure
• Radiological medical practitioner
• Medical physicist
• Medical radiation technologist
• Radiopharmacist

• All definitions have a similar format: A health professional, with education and specialist 
training in ……., competent to …… .

• Explanatory note to each definition:

• Competence of persons is normally assessed by the Member State by having a formal 
mechanism for registration, accreditation or certification of ….

• Member States that have yet to develop such a mechanism need to assess …. based either on 
international accreditation standards or standards from another country ….



GSR Part 3: Definitions

Medical physicist

A health professional with specialist education and training in the concepts and techniques of 

applying physics in medicine and competent to practise independently in one or more of the 

subfields (specialties) of medical physics

Competence of persons is normally assessed by the State by having a formal mechanism for registration, accreditation or 

certification of medical physicists in the given specialty. States that have yet to develop such a mechanism need to assess 

the education, training and competence of any individual …and to decide, …whether such an individual could undertake the 

functions of a medical physicist, within the required specialty.



GSR Part 3: Definitions

Qualified expert

An individual who, by virtue of certification by appropriate boards or societies, professional licence or 

academic qualifications and experience, is duly recognized as having expertise in a relevant field of 

specialization, e.g. medical physics, radiation protection, occupational health, fire safety, quality 

management or any relevant engineering or safety specialty.

Radiation Protection Officer

A person technically competent in radiation protection matters relevant for a given type of practice who 

is designated by the registrant, licensee or employer to oversee the application of regulatory 

requirements.



GSR Part 3: Definitions

Referring medical practitioners

A health professional who, in accordance with national requirements, may refer individuals to a 

radiological medical practitioner for medical exposure

General practitioner or 

dentist
Radiological medical 

practitioner
Specialist



GSR Part 3: Roles and responsibilities
State (Government)
o Health authority
o Regulatory body
o Professional bodies

Medical radiation facility
o Registrant or licensee/employer
o Radiological medical practitioner
o Medical radiation technologist
o Medical physicist
o Radiopharmacists, Dosimetrists, Engineers, 

IT specialist
o Ethic committee

Referring medical 
practitioners▻ Suppliers of sources, equipment 

and software 
▻Maintenance and 

servicing organizations

Academic Institutions and 
training
bodies



Principles of radiation protection

• Justification of practice

• Optimization of protection and safety

• Limitation of doses



GSR Part 3: Limitation of doses

Application to occupational 
and public exposure

Dose limits apply to occupational exposure 
and public exposure arising from any use of 
ionizing radiation

Application to medical exposure

Limitation of doses do not apply to medical 
exposure - exposure of patients, carers or 
comforters, and volunteers as part of a 
programme of biomedical research.



GSR Part 3: Justification 

Application to occupational 
and public exposure

Justification of practices: 
A practice that entails exposure to radiation 
should only be adopted if it yields sufficient 
benefit to the exposed individuals or to 
society to outweigh the radiation detriment.

Application to medical exposure

Justification: The diagnostic or therapeutic 
benefits produced by exposures are 
weighed against the radiation detriment 
they might cause, taking into account the 
benefits and risks of available alternative 
techniques that do not involve medical 
exposure.



GSR Part 3: Justification 

Level 1

General 

justification 

The use of radiation 

in medicine

Taken for granted –

accepted as doing more 

good than harm

Level 2

Generic 

justification 

Given radiological 

procedure 

Health authority in

conjunction with 

appropriate professional 

bodies

Level 3

Individual 

justification

Exposure of individual 

patient

Consultation: the 

radiological medical 

practitioner and the 

referring medical 

practitioner



GSR Part 3: Justification for an individual 
patient

• With account taken of:
• Appropriateness of the request

• Urgency of the procedure

• Characteristics of the exposure

• Characteristics of the individual patient

• Relevant information from previous radiological procedures
Ähnliches Foto

Particular attention to be taken for patients who 
are pregnant or breast-feeding or are paediatric

Relevant national or international referral 
guidelines shall be taken into account

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjr1Ie00J3XAhUQEVAKHSItCj8QjRwIBw&url=http://all-free-download.com/free-vector/pregnancy.html&psig=AOvVaw1K2BSb_FVugj5R9ukVMQhy&ust=1509634310385983


GSR Part 3: Justification for asymptomatic 
individuals

As part of an approved health 
screening program

The health authority in conjunction with appropriate 

professional bodies

For the early detection of 
disease, but not part of an 
approved health screening 
programme 

Specific justification for that individual by the radiological 

medical practitioner and the referring medical practitioner, in 

accordance with the guidelines of relevant professional 

bodies or the health authority. 

As part of this process, the individual shall be informed in 

advance of the expected benefits, risks and limitations of the 

radiological procedure.



GSR Part 3: Optimization

Application to occupational 

and public exposure, 

and to carers and comforters

Providing the best available protection and 

safety measures under the prevailing 

circumstances, so that the magnitudes and 

likelihood of exposures and the numbers of 

individuals exposed be as low as reasonably 

achievable (ALARA), economic and social 

factors being taken into account.

Application to medical exposure of 

patients and volunteers as part of a 

programme of biomedical research 

In diagnostic and interventional medical exposure, 

keeping the exposure of patients to the minimum 

necessary to achieve the required diagnostic or 

interventional objective.

In therapeutic medical exposure, keeping the 

exposure of normal tissue as low as reasonably 

achievable consistent with delivering the required 

dose to the planning target volume.



GSR Part 3: Optimization

• Paediatric patients subject to medical exposure

• Individuals subject to medical exposure as part of an approved health 

screening programme

• Volunteers subject to medical exposure as part of a programme of 

biomedical research

• Relatively high doses to the patient

• Exposure of the embryo or fetus

• Exposure of a breastfed infant as a result of a female patient having 

undergone a radiological procedure with radiopharmaceuticals

Particular aspects of medical exposures are considered in the optimization process for:



GSR Part 3: Optimization

Registrants and licensees and radiological medical practitioners shall ensure 
that protection and safety is optimized for each medical exposure

Components to consider: 

• Design considerations for equipment

• Calibration

• Quality assurance 

• Dosimetry of patients

• Diagnostic Reference Levels (DRLs)

• Operational considerations

• Dose constraints (for carers and comforters)



GSR Part 3: Radiological review

Radiological review:  A systematic examination or review of the radiological procedures 

being performed in a given medical radiation facility, that seeks to improve the local 

implementation of the radiation protection principles of justification and optimization.

• Responsibility of the radiological medical practitioners



Optimization of Protection (summary)

Components Responsibility

Equipment design and software Manufacturer, Supplier, Licensee

Calibration Manufacturer, Maintenance, Medical physicist

Quality assurance and quality control Medical physicist, Radiographer, Radiologist 

Dosimetry of patients and DRLs Medical physicist, Radiographer, Radiologist,

Protocols (technique and parameters) Radiographer, Radiologist, Medical physicist 

Dose constraints for carers or comforters Licensee, Radiation Protection Officer

Radiological review (Clinical audit) Radiologist, Medical physicist, Radiographer

Records keeping Licensee, Staff



GSR Part 3: Release of patient after 
radiopharmaceutical therapy

Req 40: The radiological medical practitioner shall ensure that no patient who has undergone a 

therapeutic procedure with sealed sources or unsealed sources is discharged from a medical 

radiation facility until it has been established by either a medical physicist or the facility’s 

radiation protection officer that:

(a)The activity of radionuclides in the patient is such that doses that could be received by members of the 

public and family members would be in compliance with the requirements set by the relevant authorities

(b)The patient or legal guardian of the patient is provided with:

• Written instructions for keeping doses to persons in contact with or in the vicinity of the patient as low 

as reasonably achievable and for avoiding the spread of contamination

• Information on the radiation risks.



GSR Part 3: Prevention and mitigation of 
accidents

Req 9: Registrants and licensees

(a) Shall establish clear lines of responsibility and accountability for protection and safety for the sources 

for which they are authorized, and shall establish organizational arrangements;..

(c) Shall, ….conduct ..a safety assessment and keep it up to date…;

(f) Shall have in place operating procedures and arrangements for protection and safety that are subject to 

periodic review and updating under a management system;

(g) Shall establish procedures for reporting on and learning from accidents and other incidents;

(h) Shall establish arrangements for the periodic review of the overall effectiveness of the measures for 

protection and safety;



GSR Part 3: Prevention and mitigation of 
accidents

Req 15: Registrants and licensees shall apply good engineering practice and shall take all 
practicable measures to prevent accidents and to mitigate the consequences of those accidents 
that do occur. 

• Registrants and licensees shall ensure that a multilevel (defence in depth) system of 

sequential, independent provisions for protection and safety that is commensurate with the 

likelihood and magnitude of potential exposures is applied. Such defence in depth shall be 

applied for the purposes of:

• Preventing accidents;

• Mitigating the consequences of any accidents that do occur; 

• Restoring the sources to safe conditions after any such accidents.



GSR Part 3: Unintended or accidental medical 
exposures

Req 41: Registrants and licensees shall ensure that all practicable measures are 
taken to minimize the likelihood of unintended or accidental medical exposures, 
arising from:

• flaws in design and operational failures of medical radiological equipment, 

• from failures of and errors in software, 

• as a result of human error.



GSR Part 3: Unintended or accidental medical 
exposures

Req 41:Registrants and licensees shall promptly investigate any of the following unintended and 

accidental medical exposure:

• Any medical treatment:

• delivered to the wrong individual or to the wrong tissue or organ of the patient, or 

using the wrong radiopharmaceutical, or 

• with an activity, a dose or dose fractionation differing substantially from (over or 

under) the values prescribed by the radiological medical practitioner, or 

• that could lead to unduly severe secondary effects.



GSR Part 3: Unintended or accidental medical 
exposures

Req 41:Registrants and licensees shall promptly investigate any of the following unintended and 

accidental medical exposure:

• Any procedure in which the wrong individual or the wrong tissue or organ of the patient is 

subject to exposure; or exposure is substantially greater than was intended;

• Any inadvertent exposure of the embryo or fetus in the course of performing a radiological 

procedure;

• Any failure of medical radiological equipment, failure of software or system failure, or 

accident, error, mishap or other unusual occurrence with the potential for subjecting the 

patient to a medical exposure that is substantially different from what was intended.



GSR Part 3: Unintended or accidental medical 
exposures

Req 41: Registrants and licensees shall :

• Calculate or estimate the doses received and the dose distribution within the patient;

• Indicate and implement corrective actions to prevent the recurrence;

• Produce and keep a written record that states the cause of the unintended or accidental medical 

exposure and includes the information on dose calculation and corrective measures

• For significant unintended or accidental medical exposures or as otherwise required, submit this written 

record, as soon as possible, to the regulatory body, and to the relevant health authority if appropriate;

• Inform the referring medical practitioner and the patient or the patient’s legal authorized representative 

of the unintended or accidental medical exposure.



Overview of IAEA -RPOP 
resources



Providing Specific guidance on implementation (Safety Reports, 
TecDoc)



Providing guidance and Building awareness-Public website

• Available in English and in Spanish
• 1.5 Million views per year

Radiation Protection of Patients (RPOP) | IAEA

https://www.iaea.org/resources/rpop


Providing guidance and Building awareness-Posters

Posters and leaflets about radiation protection | IAEA

https://www.iaea.org/resources/rpop/resources/posters-and-leaflets


Providing guidance and Building awareness-Videos

https://youtu.be/ub1AcfVHn7whttps://youtu.be/2gQbR4gVXM8

https://youtu.be/Zcs0MFMHkm
I

https://youtu.be/0USC0C6qG9w



Providing Training- Training Packages

• Diagnostic and interventional radiology

• Digital radiology

• Paediatric radiology

• Radiation dose management in CT

• Radiotherapy

• Radiotherapy: Prevention of accidental exposure

• Safety and quality in radiotherapy

• Nuclear medicine

• Cardiology

• PET/CT

• Doctors using fluoroscopy outside radiology

• Dental radiology

• Radiation Safety Culture Trait Talks Handbook

• RP in Interventional Procedures: Practical Tutorials

Training material | International Atomic Energy Agency

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


Providing Training- eLearnings

1. Diagnostic Reference Levels in Medical Imaging (English, Spanish)

2. Tips & Tricks: RP in Radiography (English)

3. Safety and Quality in Radiotherapy (English, Russian, Spanish)

4. Radiation Dose Management in CT (English, Russian, Spanish)

5. RP in fluoroscopy guided interventional procedures (English)

6. RP in Interventional Procedures: Practical Tutorials (English, Russian, Spanish)

7. RP in Dental Radiology (English, Spanish)

8. RP in Nuclear Medicine (English)

Online training in radiation protection | IAEA

https://www.iaea.org/resources/rpop/resources/online-training-in-radiation-protection


Providing Training- Webinars

Webinars in radiation protection | IAEA

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


Providing Training- Training courses



Facilitating Knowledge Exchange- Safety initiatives

Register your hospital

Register your hospital

Databases and learning systems in radiation protection | International Atomic Energy Agency

Adequate 
Safety 

Infrastruct
ure

Reporting 
and 

learning 
systems

Equipmen
t 

designed 
for safety

Appropria
te staffing 

level

Educated 
and 

trained 
staff

Effective 
Quality 

Assurance

https://www.iaea.org/resources/rpop/resources/databases-and-learning-systems


Facilitating Knowledge Exchange- International 
Conferences

International Conference on Radiation Protection in Medicine: X Ray Vision

Home: International Conference on Radiation Protection in Medicine: X Ray Vision | IAEA

https://www.iaea.org/events/radprom2025


Facilitating Knowledge Exchange- Technical meetings

Radiation Protection of Patients in the New Era 
of Medical Imaging, 4 - 6 March 2024

Radiation Protection Challenges in Modern 

Nuclear Medicine, 3 – 5 March 2025



IAEA information and learning resources

Webinars

Training 
packages

Information 
for health 

professionals 
and public

Training 
courses

E-learnings

Databases

PostersPublications

http://rpop.iaea.org



c.rizk@iaea.org

Thak you!
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