IFMBE Proceedings

Dassel « Schlegel (Eds.)

Volume 25/1

World Congress on Medical
Physics and Biomedical
Engineering

7-12 September 2009
Munich, Germany

Radiation Oncology ; :

@ Springer



IFMBE Proceedings

Volume 25/1

Series Editor: R. Magjarevic

11th International
Congress of the IUPESM

MEDICAL
PHYSICS AND
BIOMEDICAL
ENGINEERING

WORLD
CONGRESS
2009

//‘

.

g
g L
.l‘
&
T—

-af‘z“lr &

For the benefit
of the Patient.

Sept 7-12, 2009
Munich, Germany




The International Federation for Medical and Biological Engineering, IFMBE, is a federation of national and transnational organizations representing
internationally the interests of medical and biological engineering and sciences. The IFMBE is a non-profit organization fostering the creation, dis-
semination and application of medical and biological engineering knowledge and the management of technology for improved health and quality of
life. Its activities include participation in the formulation of public policy and the dissemination of information through publications and forums.
Within the field of medical, clinical, and biological engineering, IFMBE’s aims are to encourage research and the application of knowledge, and to
disseminate information and promote collaboration. The objectives of the IFMBE are scientific, technological, literary, and educational.

The IFMBE is a WHO accredited NGO covering the full range of biomedical and clinical engineering, healthcare, healthcare technology and man-
agement. It is representing through its 58 member societies some 120.000 professionals involved in the various issues of improved health and health
care delivery.

IFMBE Officers

President: Makoto Kikuchi, Vice-President: Herbert Voigt, Former-President: Joachim H. Nagel
Treasurer: Shankar M. Krishnan, Secretary-General: Ratko Magjarevic

http://www.ifmbe.org

Previous Editions:

IFMBE Proceedings WC 2009, “World Congress on Medical Physics and Biomedical Engineering”,
Vol. 25, 2009, Munich, Germany, CD

IFMBE Proceedings SBEC 2009, ‘“25th Southern Biomedical Engineering Conference 2009,
Vol. 24, 2009, Miami, FL, USA, CD

IFMBE Proceedings ICBME 2008, “13th International Conference on Biomedical Engineering”
Vol. 23, 2008, Singapore, CD

IFMBE Proceedings ECIFMBE 2008 “4th European Conference of the International Federation for Medical and Biological
Engineering”, Vol. 22, 2008, Antwerp, Belgium, CD

IFMBE Proceedings BIOMED 2008 “4th Kuala Lumpur International Conference on Biomedical Engineering”,
Vol. 21, 2008, Kuala Lumpur, Malaysia, CD

IFMBE Proceedings NBC 2008 “14th Nordic-Baltic Conference on Biomedical Engineering and Medical Physics”,
Vol. 20, 2008, Riga, Latvia, CD

IFMBE Proceedings APCMBE 2008 “7th Asian-Pacific Conference on Medical and Biological Engineering”,
Vol. 19, 2008, Beijing, China, CD

IFMBE Proceedings CLAIB 2007 “IV Latin American Congress on Biomedical Engineering 2007, Bioengineering Solution for
Latin America Health”, Vol. 18, 2007, Margarita Island, Venezuela, CD

IFMBE Proceedings ICEBI 2007 ““13th International Conference on Electrical Bioimpedance and the 8th Conference on Electri-
cal Impedance Tomography”, Vol. 17, 2007, Graz, Austria, CD

IFMBE Proceedings MEDICON 2007 “11th Mediterranean Conference on Medical and Biological Engineering and Computing
2007, Vol. 16, 2007, Ljubljana, Slovenia, CD

IFMBE Proceedings BIOMED 2006 “Kuala Lumpur International Conference on Biomedical Engineering”,
Vol. 15, 2004, Kuala Lumpur, Malaysia, CD

IFMBE Proceedings WC 2006 “World Congress on Medical Physics and Biomedical Engineering”,
Vol. 14, 2006, Seoul, Korea, DVD

IFMBE Proceedings BSN 2007 “4th International Workshop on Wearable and Implantable Body Sensor Networks”,
Vol. 13, 2006, Aachen, Germany

IFMBE Proceedings ICBMEC 2005 “The 12th International Conference on Biomedical Engineering”,
Vol. 12, 2005, Singapore, CD

IFMBE Proceedings EMBEC’05 “3rd European Medical & Biological Engineering Conference, IFMBE European Conference on
Biomedical Engineering”, Vol. 11, 2005, Prague, Czech Republic, CD

IFMBE Proceedings ICCE 2005 “The 7th International Conference on Cellular Engineering”,
Vol. 10, 2005, Seoul, Korea, CD

IFMBE Proceedings NBC 2005 “13th Nordic Baltic Conference on Biomedical Engineering and Medical Physics”,
Vol. 9, 2005, Umeéd, Sweden



IFMBE Proceedings Vol. 25/1
Olaf Dossel - Wolfgang C. Schlegel (Eds.)

World Congress on Medical Physics
and Biomedical Engineering

7-12 September, 2009
Munich, Germany

Radiation Oncology

@ Springer



Editors

Prof. Dr. Olaf Dossel

Univ. Karlsruhe

Inst. Biomedizinische Technik

Kaiserstr. 12

76128 Karlsruhe

Germany

E-mail: olaf.doessel @ibt.uni-karlsruhe.de

Prof. Dr. Wolfgang C. Schlegel

Deutsche Krebsforschungszentrum (DKFZ)
Abt. Medizinische Physik in der
Strahlentherapie

Im Neuenheimer Feld 280

69120 Heidelberg

Germany

E-mail: w.schlegel @dkfz-heidelberg.de

ISSN 1680-0737
ISBN 978-3-642-03472-5 e-ISBN 978-3-642-03474-9

Also available as set Vol. I-XIII ISBN 978-3-642-03897-6
DOI 10.1007/978-3-642-03474-9
Library of Congress Control Number: 2009934297

© International Federation for Medical and Biological Engineering 2009

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is concerned, specifically the rights of translation,
reprinting, reuse of illustrations, recitation, broadcasting, reproduction on microfilm or in any other way, and storage in data banks. Duplication of this
publication or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965, in its current version, and permis-
sions for use must always be obtained from Springer. Violations are liable to prosecution under the German Copyright Law.

The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply, even in the absence of a specific statement, that
such names are exempt from the relevant protective laws and regulations and therefore free for general use.

The IFMBE Proceedings is an Offical Publication of the International Federation for Medical and Biological Engineering (IFMBE)

Typesetting: Data supplied by the authors
Production & Cover design: Scientific Publishing Services Pvt. Ltd., Chennai, India.

Printed on acid-free paper
987654321

springer.com



Preface

Present Your Research to the World!

The World Congress 2009 on Medical Physics and Biomedical Engineering — the triennial scientific meeting of the [IUPESM
- is the world’s leading forum for presenting the results of current scientific work in health-related physics and technologies
to an international audience. With more than 2,800 presentations it will be the biggest conference in the fields of Medical
Physics and Biomedical Engineering in 2009!

Medical physics, biomedical engineering and bioengineering have been driving forces of innovation and progress in
medicine and healthcare over the past two decades. As new key technologies arise with significant potential to open new
options in diagnostics and therapeutics, it is a multidisciplinary task to evaluate their benefit for medicine and healthcare
with respect to the quality of performance and therapeutic output.

Covering key aspects such as information and communication technologies, micro- and nanosystems, optics and
biotechnology, the congress will serve as an inter- and multidisciplinary platform that brings together people from basic
research, R&D, industry and medical application to discuss these issues.

As a major event for science, medicine and technology the congress provides a comprehensive overview and in—depth,
first-hand information on new developments, advanced technologies and current and future applications.

With this Final Program we would like to give you an overview of the dimension of the congress and invite you to join us
in Munich!

Olaf Dossel
Congress President

Wolfgang C. Schlegel
Congress President



Preface

Welcome to World Congress 2009!

Since the first World Congress on Medical Physics and Biomedical Engineering convened in 1982, medically and
biologically oriented engineers and physicists from all continents have gathered every three years to discuss how physics and
engineering can advance medicine, health and health care and to assess the clinical, scientific, technical and professional
progress in their fields. In the tradition and the mission of our professions, which are the only ones involved in the whole
loop of health and health care from basic research to the development, assessment, production, management and application
of medical technologies, the theme of WC 2009 is "For the Benefit of the Patient". Thus, in addition to scientific aspects, the
Congress will focus on all aspects of safe and efficient health technology in both industrialized and developing countries,
including economic issues, the perspectives that advanced technologies and innovations in medicine and healthcare offer for
the patients and the development of societies, the progress of MBE and MP, including health policy and educational issues
as well as the need for the regulation and classification as health professionals of those biomedical/clinical engineers and
medical physicists who are working in the health care systems.

The World Congress as the most important meeting of our professions, bringing together physicists, engineers and
physicians from all over the world, including the delegates of the 138 constituent organizations of the [IUPESM representing
some 140,000 individual members, is the best place to discuss these issues, thereby contributing to the advancement of the
physical and engineering sciences, our professions and thus to global health.

It gives me great pleasure to welcome you to this important event. I wish you a rewarding and enjoyable congress and a
most pleasant time in Munich, the ‘metropolis with heart’ that has so much to offer.

Joachim H. Nagel
President of the IUPESM



Preface

Let's talk!

Is our level of communication between Medical Physics, Biomedical Engineering, Clinical Engineering, Medical
Informatics, Tissue Engineering, etc. and Medicine good enough? We would like to answer: yes, we are quite good, but not
good enough! There is a lot of room for improvement. Let' start right on the spot - on the World Congress on Medical
Physics and Biomedical Engineering 2009. And please remember: communication is 50% talking and 50% listening.

Let's work together!

Do we have a perfect level of collaboration in our field? OK, we are quite good, but we can do better. Just to give an
example: there should be no funded project in Medical Physics or Biomedical Engineering where there is no medical partner.
And vice versa: medical doctors should join their forces with physicists and engineers if they are aiming at improvements on
medical devices or healthcare systems. Let's start right here in Munich, September 2009, with innovative projects and
innovative ways of cooperation.

Let's get to know each other!

It's known for more than thousand years: people who know each other personally and from face to face can talk with better
mutual understanding, collaborate with less friction losses, are much more successful ...... and have much more fun. Plenty
of chances to make new friends and to refresh old relations on World Congress on Medical Physics and Biomedical
Engineering 2009!

And here are the numbers:

More than 3000 scientists working in the field of Medical Physics and Biomedical Engineering meet in September 2009 in
Munich. They come from more than 100 nations. They submitted about 2800 contributions. 10 plenary talks and 46 keynote
lectures bring us to the top level of science in our field. 75 companies show their latest achievements in the industrial
exhibition. It's definitely the largest market place of ideas and innovations in Medical Physics and Biomedical Engineering
of the year 2009.

August 2009 Olaf Dossel
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