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FOREWORD

In the late 1990s the IAEA initiated for its Member States a systematic
and comprehensive plan to support the development of teaching programmes
in medical radiation physics. Multiple projects were initiated at various levels
that, together with the well known short term training courses and
specialization fellowships funded by the IAEA Technical Cooperation
programme, aimed at supporting countries to develop their own university
based master of science programmes in medical radiation physics.

One of the early activities of the IAEA in this period was the
development of a syllabus in radiotherapy physics, which had the goal of
harmonizing the various levels of training that the IAEA provided. This was
carried out during 1997-1998, and the result of this work was released as a
report used for designing IAEA training courses. In 1999-2000 a more detailed
teachers’ guide was developed, in which the various topics in the syllabus were
expanded to form a detailed ‘bullet list’ containing the basic guidelines of the
material to be included in each topic so that lectures to students could be
prepared accordingly. During the period 2001-2002 E.B. Podgorsak (Canada)
was appointed editor of the project and redesigned the contents so that the
book became a comprehensive handbook for teachers and students, with
coverage deeper than a simple teachers’ guide. The initial list of topics was
expanded considerably by engaging an enhanced list of international
contributors. The handbook was published as working material in 2003 and
placed on the Internet in order to seek comments, corrections and feedback.

This handbook aims at providing the basis for the education of medical
physicists initiating their university studies in the field. It includes the recent
advances in radiotherapy techniques; however, it is not designed to replace the
large number of textbooks available on radiotherapy physics, which will still be
necessary to deepen knowledge in the specific topics reviewed here. It is
expected that this handbook will successfully fill a gap in the teaching material
for medical radiation physics, providing in a single manageable volume the
largest possible coverage available today. Its wide dissemination by the IAEA
will contribute to the harmonization of education in the field and will be of
value to newcomers as well as to those preparing for their certification as
medical physicists, radiation oncologists, medical dosimetrists and radiotherapy
technologists.

Endorsement of this handbook has been granted by the following
international organizations and professional bodies: the International
Organization for Medical Physics (IOMP), the European Society for
Therapeutic Radiology and Oncology (ESTRO), the European Federation of
Organisations for Medical Physics (EFOMP), the World Health Organization



(WHO), the Pan American Health Organization (PAHO), the Canadian
Organization of Medical Physicists (COMP) and the Canadian College of
Physicists in Medicine (CCPM).

The following international experts are gratefully acknowledged for
making major contributions to the development of an early version of the
syllabus: B. Nilsson (Sweden), B. Planskoy (United Kingdom) and
J.C. Rosenwald (France). The following made major contributions to this
handbook: R. Alfonso (Cuba), G. Rajan (India), W. Strydom (South Africa)
and N. Suntharalingam (United States of America). The IAEA scientific
officers responsible for the project were (in chronological order) P. Andreo,
J. Izewska and K.R. Shortt.

EDITORIAL NOTE

Although great care has been taken to maintain the accuracy of information
contained in this publication, neither the IAEA nor its Member States assume any
responsibility for consequences which may arise from its use.

The use of particular designations of countries or territories does not imply any
judgement by the publisher, the IAEA, as to the legal status of such countries or territories,
of their authorities and institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated
as registered) does not imply any intention to infringe proprietary rights, nor should it be
construed as an endorsement or recommendation on the part of the [AEA.

The authors are responsible for having obtained the necessary permission for the
IAEA to reproduce, translate or use material from sources already protected by
copyrights.



PREFACE

Radiotherapy, also referred to as radiation therapy, radiation oncology or
therapeutic radiology, is one of the three principal modalities used in the
treatment of malignant disease (cancer), the other two being surgery and
chemotherapy. In contrast to other medical specialties that rely mainly on the
clinical knowledge and experience of medical specialists, radiotherapy, with its
use of ionizing radiation in the treatment of cancer, relies heavily on modern
technology and the collaborative efforts of several professionals whose
coordinated team approach greatly influences the outcome of the treatment.

The radiotherapy team consists of radiation oncologists, medical
physicists, dosimetrists and radiation therapy technologists: all professionals
characterized by widely differing educational backgrounds and one common
link — the need to understand the basic elements of radiation physics, and the
interaction of ionizing radiation with human tissue in particular. This
specialized area of physics is referred to as radiation oncology physics, and
proficiency in this branch of physics is an absolute necessity for anyone who
aspires to achieve excellence in any of the four professions constituting the
radiotherapy team. Current advances in radiation oncology are driven mainly
by technological development of equipment for radiotherapy procedures and
imaging; however, as in the past, these advances rely heavily on the underlying
physics.

This book is dedicated to students and teachers involved in programmes
that train professionals for work in radiation oncology. It provides a
compilation of facts on the physics as applied to radiation oncology and as such
will be useful to graduate students and residents in medical physics
programmes, to residents in radiation oncology, and to students in dosimetry
and radiotherapy technology programmes. The level of understanding of the
material covered will, of course, be different for the various student groups;
however, the basic language and knowledge for all student groups will be the
same. The text will also be of use to candidates preparing for professional
certification examinations, whether in radiation oncology, medical physics,
dosimetry or radiotherapy technology.

The intent of the text is to serve as a factual supplement to the various
textbooks on medical physics and to provide basic radiation oncology physics
knowledge in the form of a syllabus covering all modern aspects of radiation
oncology physics. While the text is mainly aimed at radiation oncology
professionals, certain parts of it may also be of interest in other branches of
medicine that use ionizing radiation not for the treatment of disease but for the
diagnosis of disease (diagnostic radiology and nuclear medicine). The contents



may also be useful for physicists who are involved in studies of radiation
hazards and radiation protection (health physics).

This book represents a collaborative effort by professionals from many
different countries who share a common goal of disseminating their radiation
oncology physics knowledge and experience to a broad international audience
of teachers and students. Special thanks are due to J. Denton-MacLennan for
critically reading and editing the text and improving its syntax.

E.B. Podgorsak
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