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Abstract
The European Commission sponsored and published in the year 2000 (Radiation Protection Series N.
119) a multimedia programme on Radiation Protection Training in Interventional Radiology (MARTIR
programme) containing basic and advanced topics of radiation protection and quality assurance.
Some features of the interactive CD are: 80 lessons organized in 5 chapters; videos, images and
presentations with free access for users; simple use of the CD as a bibliographic tool seeking only for
the topics of interest combined with the possibility of following a tailored training programme at home
as a monitored course (all student information including visited lessons and time used for each
session is monitored in an encrypted file). In this modality students must pass a short multiple choice
evaluations to continue with the next chapter and to perform a final examination at the end of the
course. Software automatically emits a certification with the total time dedicated to the training
programme and the obtained score. In this work the experience for three years of using the CD for
different types of courses (for medical physicists, for medicine -pre and post graduated students, for Xray technicians) is analysed and presented.

1. Introduction
A multimedia course on Radiation Protection Training in Interventional Radiology (MARTIR
programme) containing basic and advanced objectives for radiation protection and quality control was
sponsored in the period 2000-2002 by the European Commission. Two video-tapes and a CD were
published as result as an issue of the Radiation Protection Series [1].
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The main features of the interactive CD read as follows:
•
Distributed cost free in the main European languages;
•
The course is organized in five chapters (General, Fundamentals of Radiation Protection
Physics, Technology, Staff and Patient Radiation Protection, Quality Control);
•
Different levels of training can be selected (for radiologists, cardiologists, medical physicists,
radiographers);
•
The student can follow the course completely at home including a final multiple choice test
examination. The programme generates after that a printable certification with the total time
dedicated to the training programme and the obtained score;
•
When the student enters the CD as a registered user and decides to follow the regular course,
the programme starts the first lesson and forces to follow step-by-step. Then, it is necessary to
pass a short auto evaluation test to be able to go next chapter. This feature allows an external
survey of the student progresses;
•
By means of a small encrypted file (that is automatically saved at the student computer) the
tutor is able to survey the dedicated time employed by the student for each chapter, how many
times student has tried to pass each chapter, how many times has tried to pass the final test
and detailed information of correct and wrong answers. Those encrypted files are only visible
with a protected program also included in MARTIR CD.

The CD-ROM can also be used as a bibliographic manual to review the knowledge in radiation
protection without following any regular course. It contains 80 lessons with their texts, 350 images, 30
videos, 25 power point slide presentations and a good collection of references and links updated for
the year 2001. This material is not protected so that people can use it freely, assuming a proper use of
EC copyright and referring the source. An interactive glossary with most common radiation protection
terms is also included. A non-readable database with three hundred 5-true/false multiple-choice
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questions, sorted in different levels of difficulty is used for the program to computing the individual
accreditation exam.
To go ahead with these actions, the EC decided to promote during 2002, a forum with the main
Medical European Societies involved in these interventional procedures: Cardiovascular and
Interventional Radiological Society of Europe, CIRSE; European Society of Vascular Surgery, ESVS;
European Society of Cardiology, ESC. Unfortunately this forum was finally not initiated.

2. Some previous experiences with the MARTIR CD-rom
During 2001 and 2002 the MARTIR material was distributed for evaluation purposes to different
experts and it was used in different pilot courses.
Comments received from the European experts. About 40 different experts including radiologists,
cardiologists, vascular surgeons, neuroradiologists, medical physicists, technicians, manufacturers
and members of regulation boards received copies of the CD at the development stage so that their
valuable comments and suggestion for improvement were included when possible. Most experts
consider that the CD media is a good tool that allows a wider and cheaper distribution than other
conventional courses. Thus a common basic training could be more easily achieved by specialists in
different countries and with different background knowledge. CD has also the possibility of being
easily upgraded or updated with new information or new accreditation exams.
Students of the School of Medicine. The University Complutense of Madrid offers an optional subject
on Radiation Protection for the students of Medicine during their 4th or 5th year. About 70 students
follow this topic per year. Since 2002 some of these students follow the MARTIR CD at home as a
complementary course. All of them used the CD at least during 40 hours, completed the intermediate
level step-by-step course and pass the exam (score over 75% for 60 true-false multiple choice
questions). Students have the opportunity of improving the qualification as many times as they wish by
repeating the electronic exam. 87% of the students after finishing the course stated that this education
methodology was very suitable for them.
As an example of result, it is interesting to point that MARTIR was followed together with a
conventional course during the course 2004-2005 by 75 students at the Faculty of Medicine.
Comparable marks with the electronic exam and with the conventional exam were obtained for 55
students and the qualification was undoubtedly assigned. The rest was required to repeat the MARTIR
exam in presence of the tutor to confirm the assigned qualification (in this category were student with
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score 100%; student that fails the exam more than three times; student that finish the course in less
than the average time or student with clear differences between the MARTIR electronic exam and the
conventional exam).
The course is now regularly used as a complementary material for continuous training courses
organized annually by the Spanish Society of Vascular and Interventional Radiology for his members.
Different courses organized by different French, Italian and German Scientific Societies have also
used this material.

3. Conclusions
An effort must be done to encourage interventionalists to follow training courses in Radiation
Protection, particularly when basic courses of RP are not included in their curricula. MARTIR CD
offers solutions to complement conventional Radiation Protection courses, e.g., for countries where no
official accreditation is required, for training of fellows working in interventional labs while waiting for a
regular course, for educational material for lecturers in regular courses, for continuous training
programs, and so on.
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