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ABSTRACT 

     The international commission on radiological protection (ICRP) is the 
primary body in protection against ionizing radiation. Among its latest 
publication is ICRP publication 113 "education and training in radiological 
protection for diagnostic and interventional procedures". This document 
introduces diagnostic and interventional medical procedures using ionizing 
radiations in deep details. The document is approved by the commission in 
October 2010 and translated into Arabic at December 2011. This work is a 
continuation of the efforts series to translate some of the most important of 
the radiological protection references into the Arabic; aiming to maximize 
the benefit. The previous translation include “WHO handbook on indoor 
radon: a public health perspective, issued by world health organization 
2009” and “Radiation Protection in Medicine, ICRP Publication 105 2007 
that translated into Arabic with support of Arab atomic energy authority at 
2011.  

 
ICRP -113 text 

  
     The ICRP-113 text is composed of abstract, guest editorial, preface, executive summary, 
six chapters. ICRP Publication 113 includes four. The publication is summarized to provide 
the experience gained. 
 

ICRP-113 executive summary 
      
     This guide is assumed to be considered by who related to medical field by education, 
training and/or diagnosis and treatment with radiation as the regulators, health 
authorities, medical institutions, professional bodies, medical industry beside to universities 
and other academic institutions. 
      
It is a comprehensive approach to education and training in the field of radiation protection in 
medicine including the proposed content, objectives to be achieved, the required 
management, and the proposed time to train the medical professionals.  The guide does not 
contain specific materials for training, but it includes detailed data of web sites that 
present. The responsibilities of authorities that perform RP are cleared. The training must 
be subject to the supervision and follow-up. The number of medical procedures and  
 diagnostic interventional use ionizing radiation are rise continuously. The current procedures 
become routinely and repetitive hence, increase radiation doses of patients and staff.  
  
The guide Provide the necessary instructions on education and training of radiation protection 
program that should be used by: 
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A. Regulatory bodies, health authorities, medical institutions and professional. 
B. Industries which produces and markets equipment used in these procedures. 
C. Finally, universities and other academic institutions responsible for the education 
of professionals involved in the use of ionizing radiation in the field of health care. 
     
 The term "education" refers to the transfer of knowledge while the “training” term refers to 
the necessity to provide instructions and guidance on the knowledge of radiation protection; 
in order to justify the medical radiation exposures and optimize the applied procedures. This 
is most importance in specific applications result in high radiation exposures (e.g. computed 
tomography, fluoroscopy). Thus, the participants should have the ability to develop the 
performance of the medical practice. 
      
This guide provided advice on accreditation and certification of the recommended education 
and training. The “accreditation” means that an organization has been approved by an 
authorized body to provide education or training on the radiological protection aspects of the 
use of diagnostic or interventional radiation procedures in medicine. In order to give 
permission it must meet the standards set by the competent authority. The term “certification” 
means that an individual medical or clinical professional has successfully completed the 
education or training provided by an accredited organization for the diagnostic or 
interventional procedures to be practiced. There are two major problems on the RP; the lack 
of consensus views of experts on the topics met the RP requirements and the appropriate time 
for this training. 
 

ICRP-113 chapters 
1. Training requirements for healthcare professionals 
     Training objectives should be achieved. The medical exposure must be justified. The 
medical profession should understand the radiation hazards to avoid. Lack of knowledge may 
result in more ionizing radiation. The physician or other regulated healthcare practitioner 
providing the justification for the applied exposure, should be aware of the risks / benefits of 
the procedures involved. Education in RP needs to be given to medical referrers, after that 
transfer Knowledge and experience for him. 
     Medical and other healthcare professionals involved more directly in the use of ionizing 
radiation should receive education and training in RP at the start of their career and this 
program should continue. The deterministic effects on the skin need to be avoided. Special 
training in RP must give to interventional cardiologists.  
     Medical physicists working in RP, nuclear medicine and diagnostic radiology should 
receive the highest level of RP training with certification.  
     Knowledge of the risks and precautions is required to minimize the exposure of healthcare 
professionals, professionals assisting in fluoroscopic procedures, maintenance engineers, 
applications specialists and nurses. 
 
2. RP training and courses for non-radiation specialists 
     There are essential requirements for RP courses should be satisfied. Medical professionals 
are perceived. Training activities should be evaluate and analyze. Examination systems are 
performed to test competency. The certificate should be obtained before a professional is 
involved in practicing. Follow-up will occurred to maintain the accreditation of organizations 
providing training. 
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    There are different RP to correspond with different categories of medical and clinical staff. 
The training material must be relevant. The practice optimization should be cleared. The 
training is depending on the involvement of the different professionals in medical exposures. 
Practical training should be done in an environment similar to that the participants will be 
practice. Adequate resources of a training program should take account of all aspects involved 
at the present and at the future. 
     With respect to lecturers and trainers they should be experts in the RP practice, by official 
certification. Training team should involve radiological professionals in related topics. 
Trainers must have sufficient knowledge of the procedures performed by the medical 
specialists. Evaluation systems online is necessary to develop. 
     Continuing education is enabling development of the professional skills at the practice. 
Computer-based tools are good for this type of education. RP training should be updated at 
least each 3 years and at unregularly time if there is a significant change in radiology 
technique or radiation risk. 
. 
3. Responsibilities for training provision 
     It must be specify certain roles of different organizations. RP should be promoted by; the 
regulatory and health authorities, professional bodies and scientific societies. Hence, 
Universities have main role. Education and training at medical schools should be updated and 
evaluated to satisfy RP requirements. For the relevant regulatory and health authorities they 
must strength the defects of the training and issue the official certificates. Minimum aspects of 
optimization and practical RP need to be given for the medical staff. The professional bodies 
and scientific societies should enforce the program and encourage the lectures. Finally, 
equipment manufacturers have a responsibility to develop and make available appropriate 
tools, ensure that maintenance engineers and should give a good training for new 
technologies.  
 

Chapter (1):  ICRP-13 -Introduction 
     The number of medical procedures and diagnostic interventional that use ionizing radiation 
are in steady increase recently. The patients are receiving higher doses now. So, there are an 
urgent need for reviewing the education of medical staff, the topics of the RP and study the 
ways to apply. 
 
1.1. Need for a greater awareness of radiological protection 
     Some people are exposed in diagnostic and interventional medical procedures. The doses 
are high. Radiation doses to patients need to be optimized to prevent the deterministic effects. 
Medical radiation procedures must justify. The procedures benefits / risks must be analyzed. 
The shortages of the medical staff in RP need to be avoided. This report provides 
recommendations and sets out guidance that should be considered. The courses need to 
perceive. The program time is strictly limited. This will allow individuals be persuaded of the 
attending advantages. Some information material of the training should be published on the 
internet.  
 
1.2. Education and training in radiological protection 
     It is appropriate to include basic RP education in medical and dental degrees. The 
definition of a referrer is a medical doctor, dentist, or other health professional who is entitled 
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to refer individuals for medical exposures to a practitioner, in accordance with national 
requirements. The justification should confirmed by a radiation specialist. 
Professionals should receive education and training in RP throughout their professional life. 
Medical physicists, radiographers and radiologists should work closely. The radiological 
equipment manufacturers have an important role for optimization. They have a responsibility 
to aware the users of the dosimetric implemented in the procedures, to inform them about the 
proper application, to make available appropriate tools that are built into radiological 
equipment and to facilitate easy determination and recording of exposure with reasonable 
accuracy. 
 
1.3. Knowledge that radiological protection education and training should provide 
     There are potential health effects from radiation exposure. Avoiding deterministic effects 
and minimizing the probability of stochastic effects is the main purpose. Deterministic effects 
are occurred if the radiation dose is above a certain threshold while stochastic effects increase 
proportionally with the dose. 
     There is potential for radiation effects in the embryo/fetus. Possible damage to the 
developing central nervous system may occur, particularly from the 8th week to the 15th after 
conception and to a lesser extent at (16th - 25th) week. These deterministic effects have 
relatively high threshold radiation doses (>100 mSv) and should not occur for optimized 
diagnostic procedures. With regard to stochastic effects, there is an increase in the probability 
of leukemia and other cancers that may occur later in childhood from irradiation during all 
stages of fetal development. Stochastic effects cannot be eliminated totally but could be 
reduced. Management ensures the optimization of RP. The authors introduce examples of the 
need to manage radiation dose with some details for pregnant patients, interventional 
procedures, CT procedures, digital radiology procedures and doses to operators. 
 
1.4. Recommendations in ICRP Publications 103 and 105 
     The objective is to increase the proficiency of medical professionals in managing patient 
and staff. The radiation doses are commensurate with the clinical task as recommended in 
(103 and 105) publication. Publication 103 ensured that the final responsibility for the 
medical exposure of patients lies with the physician. Publication 105 cleared RP training 
requirements for the medical staff, due to his responsibilities.  
1.5. Training in interpretation of images 
The medical exposure must be justified. An interpretation of the radiation images is a key of 
justification. 

Chapter (2): Healthcare professionals to be trained 
     Physicians need to evaluate the risks to benefits when requesting medical exposures. More 
attention must be taken when dealing with pregnant patients. 
  
2.1. Consequences of failure to deliver training in radiological protection 
     The medical are necessary to understand the hazards to avoid any unnecessary risks. The 
lack of knowledge may lead to pregnant women not receiving enough medical care. It is 
necessary to optimize the procedures. Techniques used should be developed to help in 
optimization. Digital radiology, as an example, has the potential to reduce patient doses, if 
used by an expert. The need for medical doctors employing fluoroscopically-guided 
procedures to be both trained and certified for this practice is very important to avoid 
unnecessary exposures.  
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2.2. Categories of healthcare professionals requiring education and training 
     In order to facilitate specification of the RP training required by different medical and 
healthcare professionals, categories that cover the majority of those involved are seventeen; 
radiologists, nuclear medicine specialists, cardiologists and interventionists from other 
specialties, other medical specialists using x rays,  other medical specialties using nuclear 
medicine, other physicians who assist with radiation procedures, dentists, medical referrers, 
medical physicists, radiographers, maintenance engineers and clinical applications specialists, 
other healthcare professionals, nurses, dental care professionals, chiropractors, radio 
pharmacists and radionuclide laboratory staff and finally the regulators. 
 
2.3. Training for healthcare professionals 
2.3.1. Medical professionals involved directly with the use of radiation 
     The training and certification in RP of diagnostic radiologists and nuclear medicine 
specialists is involve (30–50) h. ICRP proposed a second level of RP training for 
interventional radiologists and cardiologists. It is considers that provision of more RP training 
for interventional cardiologists and those directing cardiac CT. Less training is given to other 
medical specialists such as vascular surgeons, urologists, endoscopists, and orthopedics 
surgeons before they direct fluoroscopically-guided invasive techniques. Occupational health 
doctors who review dose and health records of radiation workers and other medical specialties 
who are closely involved with the operators, such as anaesthetists, will require training on the 
basic aspects of RP.  
2.3.2. Medical prescribing diagnostic exposures and medical students 
     The medical professionals who refer for diagnostic examinations and procedures need to 
pass a certain level of education in RP. Referrers need to be familiar with imaging and referral 
criteria. Education on the fundamentals of diagnostic techniques with ionizing radiation 
should integrate in the medical degree. Other healthcare professionals need to recognize some 
instruction in radiation hazards 
2.3.3. Other healthcare professionals 
     Training for healthcare professionals in RP will be related to their specific jobs and roles. 
Radiographers, nuclear medicine technologists and x-ray technologists need substantial 
training in RP. Maintenance engineers understand how the settings of the x-ray systems and 
adjustments that they may make influence the radiation doses to patients. Nurses and 
healthcare assisting in fluoroscopic procedures require knowledge. 
 

Chapter (3): Priorities in topics to be included in training 
 

     This chapter focuses on topics of education and training should be included in RP, depend 
on the role of the physician or healthcare professional. 
     Objectives of training must be cleared. The optimization is a key in the success of RP. 
High doses may increase leading to incidence and mortality while doses (<0.1 Sv) is low in 
risk. The risk of death in the daily practice of clinical medicine is higher than that may came 
from a diagnostic or interventional radiation procedure. The danger of stochastic phenomena 
is third-order concern. Ignorance of real consequences for radiation exposure leads to the risk. 
Trainees must ensure the optimization of RP is correct in procedures and intervention, both 
logically and ethically. Table (3.1.and 3.2.) gives recommended radiological protection 
training requirements for different categories of physicians and dentists. There are different 
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levels for different categories. Training requirements are vary depending on the roles of 
individuals. The medical applications should be linked and update. 
     The practical application of RP, accidental procedures and unintended doses to patients 
should be included and number of hours to be considered. Medical physicists should know the 
training areas at the highest level in the RP and in QA, developments in techniques, 
equipment and legislative requirements. The components of the course should be adapted to 
achieve the objectives. The practical exercises of the training course should be in the range 
(20–40%) of the total time or higher. 
 

Chapter (4): Training opportunities and suggested methodologies 
     This chapter provides recommendations on training for a selection of staff categories and 
discusses developing. 
     Training programs need to be devised in formal education and examination system to test 
competency. The physicians have a significant role to play in the justification and 
optimization. Training on RP of patients needs to be expanded, particularly in digital 
radiology and new equipment. Radionuclide laboratory workers should not be confused with 
other categories. Staff from regulatory authorities should be senior medical physicists or 
equivalent. 
     Delivery of training is important. The objective of any training is to acquire knowledge 
and skills. Practical training should be given in a similar environment to that the participants 
will be practicing. Training should be provided by a professional team. Each trainer should be 
an expert in his practice. He should be aware about national legislation, responsibilities of 
individuals and organizations and have a clear perception about the practicalities in the work 
that the training has to cover. 
     There is not reference amount of training till now. This guide gives just recommendations. 
Pre and post-training evaluations are recommended; theoretically and practically. Self 
assessment examination systems need to be encouraged to become more helpful, to confirm 
successful the training completion and hence, to allow the accreditation via several evaluation 
methods. The type of radiation work undertaken, level of the risk, frequency of the procedure 
and the probability of occurrence of over-exposures to the patient or to staff need to be 
considered. The practice of interventional cardiology must be performed carefully; du to it is 
involving high localized radiation doses to patients; may induce skin injuries. 
      

Chapter (5): Certification of training 
     The accreditation of organizations and advice on the certification of individuals are the 
main topic of this chapter. Criteria for accreditation must be studied in details. Feedback from 
participants could rise from surveys of participant responses at the end of training activities as 
global. Software is a good and fast method. Accredited bodies should also be registered. The 
certificates of the diplomas should include the basic details. The certification of RP should be 
limited in time and renewal because the other details are changeable.  
     Various organizations have an important role in radiological protection training as 
universities, training institutions and scientific societies. Their courses on RP are attractive for 
medical staff. Regulatory and health authorities have the capability to enforce some levels of 
RP training and to maintain a register of the certified professionals. Some international 
organizations give recommendations on; the content, number of hours, criteria for 
accreditation, certification and offer the training material on their websites. The radiology 
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industry has a role to play in RP training for the new technologies to promote the advances in 
RP to alert operators of the new modalities that impact on patient doses. 
     Financing of training must be fully studied by organizations. The infrastructure availability 
and the financial requirements have to be taken into account. The co-operation of 
international organizations could be helpful to initiate the activities and provision of training 
materials. If certification in RP is required for practices it must be obtained before starting 
share in the practice. The healthcare providers need to provide the resources available to train 
their own professionals in RP. 
 
Annex a. Examples of suggested content for training Courses 
     (A.1)  is represents nuclear medicine that cleared in categories 2 at (table 3.1) and 10 (table 
3.2). The following subjects should be included in training and education regarding 
optimization of RP while administering radiopharmaceuticals to patients for diagnostic 
purposes. (A.1) include (3) items; that are: additional radiological protection aspects for 
therapeutic nuclear medicine procedures, protection of personnel working in nuclear medicine 
and radiological protection for personnel working in PET/CT. 
     (A.2)  is represents interventional radiology that cleared in categories 1 at (table 3.1). It is 
related with those working in interventional radiology as: X-ray systems for interventional 
radiology, dosimetric quantities specific for interventional radiology, radiological risks in 
interventional radiology, radiological protection of staff in interventional radiology, 
radiological protection of patients in interventional radiology, quality assurance in 
interventional radiology and optimization of the procedures with regard to radiation dose in 
interventional radiology. 
     (A.3)  is represents interventional cardiology that cleared in category 3 at (table 3.1). (A.3)  
is related with those working in interventional cardiology and should have the knowledge to 
do the following; X-ray systems for interventional cardiology, dosimetric quantities specific 
for interventional cardiology, radiological risks in interventional cardiology, radiological 
protection of staff in interventional cardiology, radiological protection of patients in 
interventional cardiology, quality assurance in interventional cardiology and optimization of 
the procedures in interventional cardiology.  
     (A.4)  is represents interventional cardiology that cleared in categories 4 at (table 3.1) and 
12 at (table 3.2). (A.4)  is connected to that theatre fluoroscopy using mobile equipment at X-
ray systems, radiological protection of staff and radiological protection of patients. 
     Annex b. Outline of specific educational objectives for paediatric radiology that are: 
General, equipment, and installation considerations, Reduction of exposure, Risk factors, 
Patient dosimetry: diagnostic reference levels, Protection of personnel and parents, 
International recommendations and Nuclear medicine considerations. 
     Annex (c) gives examples of some sources of training material while annex (d) introduce 
references containing information of interest for the present report. 
     Finally, efforts to translate international documents into Arabic are wider day after day to 
implicit: role of UN organizations (UNSCEAR, IAEA, WHO), role of IOMP branches 
(ICRP-105), role of AAEA, ICRP-105 and ICRP-113 and role of individual efforts (SS-9, SS-
6, that performed with Gomaa translations). 
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CONCLUSION 
 

     ICRP-113 should be published among who is interested in diagnoses and treatment of 
radiation. It is recommended to translate the guide into different languages; aiming to 
maximize the value. 
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