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o Education of medical students and others at the initial professional training stage is
important;

o Training modules should contain sufficient general information to ensure that an
appropriate perspective on radiation risks is maintained (i.e., for the purpose of
justification when the benefits of proper diagnosis and treatment of an individual
outweigh dramatically the minor stochastic risks of exposure to radiation for society at
large);

o Continuing education is very important;

o Consideration should be given to further development of distance learning packages
and the use of the Internet (see further discussion on this below);

o Video modules and CD’s could be made available either on the Web or to the
professional societies to achieve greater distribution and hopefully, impact;

o It would be useful to catalogue currently available appropriate information and courses
from various organizations and list them on the Agency’s Web sites.

In developing training materials and documents, it would be helpful to have feedback from
the professional societies and experts.

Action: to arrange for a review of the syllabus for the Agency training courses in medical
radiation physics by appropriate professional bodies and to publish the results. ‘

The syllabus, entitled “Review of Radiation Oncology Physics: A Handbook for Teachers and
Students”, has been revised and published as working material (in May 2003), and the
electronic version is available from the web page of the Division of Human Health, Revisions
are being incorporated and endorsements sought from the relevant professional societies.

Recommendation by the Panel: the Panel noted the progress and considered that this action is
almost complete.

Information exchange

Action: to collect and disseminate, using the Agency’s International Reporting System for
Unusual Radiation Events (RADEY), information about accidental medical exposures,
including, as far as possible, information about events that did not have clinical consequences
but from which prevention-relevant lessons can be drawn. ‘

Information about accidental exposures in radiotherapy has been collected and collated, and a
draft package for the dissemination of this information has been prepared. The package has
been used at two regional workshop held in Latin America and one for African Member
States held in 2003. Further regional events are planned for 2004, for English speaking Africa,
Europe, Latin America, and Asia. The audience of the workshops is composed of
radiotherapy staff (radiation oncologists, medical physicists and radlotherapy technologists)
and regulators.
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Recommendation by the Panel: The Panel agreed that the dissemination of information on
lessons from incidents and accidents should continue and recommended that:

o Consideration should be given to mechanisms by which such information can be
widely disseminated. The accident reports should be available on the Internet and
methods should be found for drawing the attention of professionals to them;

o Some members of the Panel felt that many more accidental medical exposures almost
certainly occur than are reported. The Panel would encourage the reporting of such
events; : :

o It was suggested that following return to their home countries, workshop participants
make presentations with the material provided and that this be used as a measure of
impact of the workshops since significant reduction in incidents and accidents is not
likely to be measurable due to the rarity of their reporting;

o It was noted that under dosage accidents are very difficult to detect and there may be
purposeful prescription of lower doses for a number of reasons including too much
emphasis on the over dosage accidents;

o Impact of accident reports may be evaluated through use of citation index of published
documents and, in the future, the information exchange via Internet.

It was noted that the issue of confidentiality of information would need consideration in the
reporting of incidents and accidents.

Assistance

Action: -to support Member States in the gradual transition from the basic to advanced stages
of implementation of the BSS.

The Secretariat has developed a modular, step-by-step approach to technical assistance in the
area of radiation protection in radiology and has organized missions based on this approach as
a pilot exercise. The approach was recently incorporated into the plan of work for technical
assistance for Asia, is going to be incorporated in Latin America and other regions will
follow.

Recommendation by the Panel: the Panel agreed that this action should continue. Methods
should be found of measuring the impact of the work being undertaken by the Agency.

Action: fo promote the formal recognition of medical physicists responsible for the
radiological protection of patients as health professionals.

The Agency has been assisting.the IOMP to identify countries that have recognized medical
physicists as professionals in health care and thereby, to gain support for an overture to the
International Labour Organization.
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Recommendation by the Panel: the Panel agreed that recognition of medical physicists as
health professionals was important and felt that IOMP should continue taking the lead in
negotiating with ILO and informing other organizations and societies how they may help,
including the necessary methods and contact information.

Action: to continue current activities in radiotherapy concerned with the traceability of dose
measurements and with audit services, including the development of local expertise, and 1o
extend these services to diagnostic radiology and nuclear medicine.

In the field of dosimetry, the Secretariat has continued providing secondary standards
dosimetry laboratories (§SDLs) and hospitals in Member States with calibration and audit
services relating to external beam radiotherapy, brachytherapy, mammography and radiation
protection. A code of practice for dostmetry in diagnostic radiology has been drafted. In the
field of nuclear medicine, the provision of calibration and audit services for SSDLs and
hospitals is under development.

Recommendation by the Panel: the Panel agreed that the current activities in dosimetry for
radiotherapy, diagnostic radiology and nuclear medicine should continue.

The Panel took note that there are additional activities on clinical audits, which are outside the
scope of this Action plan and are subject to separate review. lt was however agreed that
climcal auditing would require the support of organizations such as WHO and PAHO and that
the professional societies, such as ISR and IOMP, should be able to provide a cadre of
appropriate experts.

Guidance

Action: 1o finalize the existing draft practice-specific guidance documents, seeking input
Jrom professional bodies, international organizations and national authorities responsible for
the radiological protection and medical care of patients.

Three practice-specific guidance documents on implementation of the BSS in radiology,
nuclear medicine and radiotherapy have been finalized - with input from professional bodies,
international organizations and national authorities responsible for the radiological protection

and medical care of patients.

Recommendation by the Panel: the Panel agreed that these documents should be published
and attention of all relevant organizations drawn to them.

Actions in diagnostic and interventional radiology

Education and training
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Action: to provide for the training of radiographers and radiologists in the optimum
management of doses in conventional radiology.

As indicated above, focus of the Agency’s education and training programme is to “train-the-
trainers” and to achieve a sustainable training mechanism in Member States. The approach
should involve cooperation with national authorities and professional bodies, assisted by the
standardized material developed under this Action Plan. Nevertheless a number of courses
had already been aimed at the professionals indicated in the action, in order to launch the
process and to obtain feedback for improving the standardized training material. Five training
courses for radiologists and radiographers were held in 2002 and another 5 in 2003. A total of
250 professionals have been trained. By means of assessment at the beginning and at the end
of each course, the trainees’ understanding of radiation protection-related issues was
evaluated, in order to determine whether there had been an improvement and how useful the
training packages had been. -

Recommendation by the Panel: the Panel’s views on this action are covered above.
However, particular note was made of the need for the education of prescribers, students, etc.
and the need for continuous professional development as far as radiological protection is
concerned.

Appraisals and other services

Action: 1o develop a methodology for establishing local guidance (reference) levels for
diagnostic radiology, through simple surveys taking into account image quality, to
disseminate the methodology, to promote programmes for assessing it and, during the
assessments, o help countries with the conduct of quality control tests involving the use of
phantoms and patient dose measurements. :

The methodology that has been developed is being applied in a Latin American regional
project involving 10 Member States starting in 2004. Pilot projects on image quality
tmprovement and patient dose reduction have been launched in Kazakhstan, Moldova, Jordan
and Kuwait. Other countries in the process of starting are Union of Arabic Emirates and
Tajikistan. Five countries in West Asia have been provided with equipment through Model
Project on Upgrading Radiation Protection Infrastructure to undertake Quality Control in
radiology. '

Recommendation by the Panel: The Panel agreed that continuing evaluation of reference
levels was important.

The Panel noted that PAHO was not involved in the projects in Latin America and therefore,
there was the possibility of duplication of grants and/or projects by different organizations.
The Panel recommended that all relevant organizations and professional bodies cooperate to
make efficient use of limited resources in this area.
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Co-ordinated research

Action: to co-ordinate research work on exploring the feasibility of establishing guidance
(reference) levels for complex procedures in diagnostic and interventional radiology.

A co-ordinated research project on the feasibility of establishing guidance (reference) levels
for complex procedures such as interventional radiology was launched, and the initial results
for interventional cardiology procedures were reviewed at a research coordination meeting in
October 2003. The review indicates that it may be feasible to establish guidance levels for the
diagnostic part of the procedure but that the therapeutic part of it may require the guidance
levels to be multiplied by complexity factors. The next and last meeting of this research is
planned for early 2005. '

Recommendation by the Panel: the Panel noted the progress to date, which is concerned with
interventional cardiology. Use of reference levels appears to be possible for coronary
angiography but it may require development and definition of complexity indices for the
interventional part of the procedure. This may be more difficult for the more complex and -
less commonly performed interventional procedures (such as in neuroradiology).

Actions in nuclear medicine

Action: to promote in developing countries - through training and the dissemination of
information - the use of existing standards, guidelines, protocols and QA procedures in both
diagnostic and therapeutic applications, including radiopharmacy.

A nuclear medicine manual .to promote the use of standards and QA procedures is near
finalization. In addition, lectures are being given on the use of existing standards, guidelines,
protocols and QA procedures. Further details may be found in the 2003 Annual Report of the
Department of Nuclear Applications.

Recommendation by the Panel: the Panel was not in a position to comment on this action
because the document had not been made available to it at the time of the meeting.

Action: to complete the task of developing a technical document on the quality control of
PET systems.

The work on a technical document on the guality control of PET systems is still under way.

Recommendation by the Panel: the Panel was not in a position to comment on this action
because the document had not been made avatlable to it at the time of the meeting,



GOV/INF/2003/15-GC(47)/INF/4 [BU%E 1 ]
Annex 9

page 8

Actions in radiotherapy
Information exchange
Action: to maintain the Directory of Radiotherapy Centres {(DIRAC).

The Directory of Radiotherapy Centres (DIRAC), an Agency-WHO database which contains
information relating to - inter alia - teletherapy machines, brachytherapy sources and devices,
dosimetry equipment, treatment planning systems, quality assurance programmes and
staffing, is verified and updated regularly and is available for internal use by the Secretariats
of the Agency and WHO. An Internet version is in preparation.

Recommendation by the Panel: the Panel felt that it may be possible to include UNSCEAR
survey data in the database and professional societies should encourage their members to
provide information through the Internet. The Panel also felt that it was unlikely that
manufacturers would be willing to supplement the data in DIRAC by providing information
on their own installed equipment. It also felt that data provided by manufacturers would be
incomplete because of the difficulty of obtaining information on second hand equipment.

Assistance

Action: 10 follow up on abnormal results of the postal dose quality checks and assist in the
establishment of national and regional dosimetry programmes.

The Secretariat has followed up on such abnormal results with the help of local experts and,
when necessary, of external experts specially recruited by it. It has published guidelines for
the preparation of a manual for checking dosimetry quality in radiotherapy. It has helped
several Member States to establish TLD quality audit programmes and, wherever possible, is
establishing links between those programmes and the Agency’s Dosimetry Laboratory.

Recommendation by the Panel: the Panel agreed that this activity is very valuable and should
be continued

Guidance
Action: to continue to develop and disseminate codes of practice for dosimetry.

The Secretariat has developed an International Code of Practice for Dosimetry Based on
Standards of Absorbed Dose to Water (Technical Reports Series No. 398). To provide
practical guidance on its implementation at hospitals, it is now preparing a technical
document (IAEA-TECDOC) on the testing of the procedures recommended for using
different types of radiation beams and ionization chambers and comparing the results obtained

8
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with the existing protocols. It has organized a regional workshop, in Africa, on practical
aspects of implementing the Code of Practice at hospitals and SSDLs and is planning similar
workshops for other regions.

Recommendation by the Panel: the Panel agreed that the activity should continue. It noted
that translation of the material into Spanish is being done and recommended that it should be
translated into other languages , as necessary, to increase its dissemination.

Action: to develop guidance on commissioning equipment and accessories involved in
simulation and treatment, including TP systems, and on QA of the whole radiotherapy
process.

The Secretariat has prepared an IAEA-TECDOC on the commissioning and quality assurance
of computerized radiation treatment planning systems. This is being circulated but it is going
to be published in the Agency’s Technical Report Series. In addition, JAEA-TECDOC 1040
(entitled “Design and implementation of a radiotherapy programme: Clinical, medical
physics, radiation protection and safety aspects” and published in 1998) is being revised, and
its scope being extended to include linear accelerators and brachytherapy.

Recommendation by the Panel: the Panel noted progress, and proposed that it should
continue. In particular, it felt that the material should first be put on the Web for comment
before publication.

ACTIONS THAT HAVE NOT BEEN IMPLEMENTED
These actions are:

Action: to explore the potential uses of information technology and distance learning,
identifying application areas and types of information rechnology.

This action 1s included in the cycle 2004/2005 and is being started in 2004. It is noted that this
approach has already been used by the IAEA for the education and training on nuclear
medicine and radiation oncology.

Action: to explore mechanisms for widely disseminating information related to the protection
of the patient.

This action is included in the cycle 2004/2005 and is being started in 2004.

Recommendation by the Panel: in its comments on the above two actions, the Panel
suggested that the following information might be included in a Web site:

Training modules (including CD’s and slide sets);
Syllabi;
Statements on various topics by various authoritative groups;

9
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Appropriateness criteria;

ANSWers 10 COmmon questions;

Available courses in radiation protection;
Manuals on radiation protection in medicine.
Etc....etc

It felt that the terms of reference for this website and its specification will require the advice
of a consultants’ group. Consideration will need to be given to the identification of key words
that will facilitate access through search engines (for example, a search for “pregnancy and
medical radiation” using a search engine such as Google should lead to this website).

The Panel noted that this task will require considerable dedication, even a full time person but
is of the utmost importance. It also noted that attention would need to be given to the means
of disseminating information about the existence of the website.

Action: to promote - through the provision of advice about the functions, responsibilities and
training of technologists - recognition of the impact of technologists involved in day-to-day
procedures on the radiological protection of patients.

In the regional and national training courses described above, substantial emphasis has been
given to inclusion of technologists in the courses. Typically 1/3rCI to half of the participants in
regional courses and half or even 2/3™ in national courses are technologists. A separate action
on recognition of the impact of technologists has not been started. With regard to this action,
it remains to be clarified as to what type of promotion and advice should be provided to
obtain the recognition of the impact of technologists.

- Recommendation by the Panel: the Panel noted that the Syllabus and Modules may need to

be tailored to the particular needs of technologists and it recommended that the Agency’s
documents should specifically mention the role of technologists and recognize the full scope
of competencies of the technologists. The CDs on training should be provided to the ISRRT
and the Society should be involved in the review of the material. The Panel also noted that
ISRRT would be the appropriate body to act as a conduit of the material to national
organizations that serve the needs of technologists.

Actions: to provide guidance to donors, recipients and NGOs on the safety issues related to
the transfer of second-hand equipment.

This action is included in the cycle 2004/20035 and is being started in 2004. It should be noted
that similar recommendations emerged from the International Symposium on Standards and
Codes of Practice in Medical Radiation Dosimetry, held in November 2002. In particular, a
recommendation says that “WHO advice that provides guidance to organizations donating
technologies to the developing countries should be disseminated widely”. (This document is
generic, and there is a need for more specific guidance for radiation equipment for diagnosis
and therapy)

10
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Recommendation by the Panel: the Panel recommended that a group should be convened to
prepare this guidance, which should be concise. The group should include the other
international organizations and Standards Organizations such as IEC and the initial focus
should be on radiotherapy machines. Account should be taken of the relevant documents of
WHO, IEC, and EC, and IAEA-TECDOC 1040. The guidance should cover acceptance and
constancy tests, the availability of spare parts, and the local services required for maintenance
and training. It should also outline the responsibilities of both donors and recipients.

The Panel requested the Proceedings of the International Conference on Standards and Codes
of Practice in Medical Radiation Dosimetry be made available to it as electronic files. (The
proceedings will on the web in the coming weeks.)

Action: to provide for training in the application of digital techniques for staff at facilities
which are in transition from conventional to digital equipment, with a view to ensuring the
proper management of patient exposure.

This action is included in the cycle 2004/2005 and is being started in 2004.

Recommendation by the Panel: the panel recommended that this action should be changed to
read ‘to produce training material for the transition from conventional to digital techniques
...". The ICRP document on Managing Doses in Digital Radiology should be used for the
preparation of training materials and the module developed should be provided to professional
bodies for presentation at their congresses and meetings, in editorials in journals, and in
refresher courses. The relevant organizations should be involved in the process of preparation
of this material with comments and input being sought through use of the website discussed
above.

The Panel stressed that the important and practical aspects should be especially emphasized in
the material.

Action: increase - through training and information exchange - the awareness of users of CT
techniques (including conventional, helical and multi-slice} regarding radiation dose and
image information and to promote the use of paediatric CT protocols.

This action is included in the cycle 2004/2005 and is being started in 2004. It should be noted
that some recommendations emerging from the International Symposium on Standards and
Codes of Practice in Medical Radiation Dosimetry, held in November 2002 are relevant to
this action. In particular, recommendations from the Symposium state that “Appropriate
methods for quality assurance and quality control in digital and interventional radiology
should be developed urgently” and that "new dosimetry methods should be developed to meet
the needs of current and future X ray diagnostic methods.” (As mentioned above, the
proceedings will soon be available on the Agency’s web site.) -

11
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Recommendation by the Panel: the Panel noted that referral criteria should play a key role in
this. It recommended that particular attention should be placed in the material on paediatric
CT and requested that the training module including the referral criteria should be available
by the time of the next meeting of the Panel. Again, the Panel noted that, once the CD
containing the material had been produced, a distribution mechanism would be necessary, and
the professional bodies should be instrumental in this. Attention to the material could be
drawn through use of mechanisms such as the publication of articles in journals.

The Panel also noted that the research and guidance and preparation of training material and
mechanisms of implementation should be coordinated between the international
organizations, with special'account being taken of the research being done and guidance being
provided by EC and others. The material should emphasize the important and practical
aspects and, during development of the training module, the material should be placed on the
web for comment.

Action: to carry out a study on the cost-effectiveness of the various approaches-to protection
optimization .that reduce doses while preserving the diagnostic information and to provide
guidance on priorities and strategies for implementation.

The formal study has not started, however, action on the most obvious ways of reducing
doses, such as promoting shifting from conventional to rare earth screens is being started by
including technical cooperation activities for assistance to developing Member States.

Recommendation by the Panel: this action is directed toward consideration of what are the
most cost-effective methods of dose reduction in diagnostic radiology. The Panel instinctively
thought it was training and education. The Pane! felt that this action merits consultation with a
few experts on this issue and the outcome of the consultation summarized in a short (several
page) report.

Action: to conduct consultations with manufacturers on achieving interconnectivity of
computerized imaging equipment and '

Action: to conduct consultations with manufacturers and standards organizations on
standardizing, displaying and recording data related to patient doses for CT, fluoroscopy and
interventional techniques.

These two actions are included in the programme and budget for the cycle 2004-2005 and the
first meeting is planned for March 2004,

Some recommendations emerging from the International Symposium on Standards and Codes
of Practice in Medical Radiation Dosimetry, held in November 2002 are relevant to this
action. In particular, recommendations from the Symposium refer to the harmonization of
quantities, and to the use of these quantities in codes of practice, in reference (guidance
levels) and to the need for the calibration to be traceable to standards dosimetry laboratories.

12
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Recommendation by the Panel: carry out the consultation as planned particularly to bring the
users’ requirements and desires regarding patient dose, image projection and possibly age sex
and weight into the available digital record. This should be done in a format that would allow
import to such databases as Excel for further study and for optimization purposes.

Action: to facilitate the critical review of research on biological methods of assessing
absorbed dose and to disseminate information about such research (radiotherapy).

Not started.
Recommendation by the Panel: it should be removed from the Action Plan.

Remark to Members of the Panel: the IAEA is preparing a coordinated research programme,
which 18 related to this project. It is suggested that the recommendation to remove this action
from the Action Plan be postponed until the next meeting of the Steering Panel,

Other matters

The Panel felt that it is important that a physician in each facility be named as ultimately
responsible for radiation protection in medical practice. This is already recognized in the BSS,
which explicitly states that: “medical practitioners be assigned the primary task and
obligation of ensuring overall patient proiection and safety in the prescription of, and during
the delivery of, medical exposure;”

The Panel discussed the issue of shortages of qualified experts in radiotherapy and imaging
physics, which is relevant in radiation protection, especially in protection of the patient since
medical physicists frequently serve as radiation protection officer. It supported efforts to
increase the supply. There may be some potential of technologists being trained to help with
radiation protection issues. No other major mechanisms were identified other that specific
countries developing exchange programmes or committing their own funds for education and
training of qualified experts in order to be able to supply the necessary medical services and
to comply with the safety standards.

13
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Notes taken on the vision for the radiological protection of
patients -

l.
2.

Recognizing the benefits of and the needs for medical uses of radiation

Working in collaboration and coordination with appropriate international
organizations and professional societies

Promoting radiation protection of the patient without limiting the medical
benefits

Using the Agency’s mechanisms including education and training, ...
Assuring that radiation protection is an integral part of medical practice

Assuring radiation protection aspects and taking appropriate actions relative to
new and evolving technology

Plan and actions are periodically reviewed and assessed for efficacy and
prioritisation in light of available resources.

'To aim for sustainability of achievements

The level of protection should be commensurate with the level of risk and a
plan to implement safety standards established



A 3 ]

Notes taken on the vision for the radiological protection of patients
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