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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 Dössel 

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 Dössel 
 

 
 
 

 



Table of Contents

Implementation of a Programmable Linear Motor in a New Minimal– Invasive Aortic Valve
Resection Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

S. Stühle, D. Wendt, H. Wendt, M. Thielmann, B. Kipfmüller, F. Hauck, B. Vogel, and H. Jakob

Tactile Control: Fixation of Length for Artificial Chordae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
E.U. Braun, B. Voss, H. Mayer, A. Knoll, R. Bauernschmitt, and R. Lange

Features in Telemanipulation for Heart Surgery: Haptic Tasks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
E.U. Braun, C. Gaertner, H. Mayer, C. Staub, A. Knoll, R. Lange, and R. Bauernschmitt

Liver Resection Using High Frequency Electromagnetic Thermotherapy . . . . . . . . . . . . . . . . . . . . . . . 8
Sheng-Chieh Huang, Hung-Wen Tsai, Chih-Hao Huang, Roberto Zuchini, Chong-Jeh Lo,
Xi-Zhang Lin, and Gwo-Bin Lee

CQM – The Unknown Risk in Electrosurgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
N.H. Nessler and M. Salchner

Bilateral-Array Focused Ultrasound Transducer with Dual-Frequency Mode for Blood Brain
Barrier Opening in Presence of Microbubbles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Sheng-Kai Wu, Pei-Chi Lee, Yung-Shin Lee, Xin-Yu Wu, Wen-Mei Fu, and Win-Li Lin

Calibration of the Magnetic Tracker for Acquisition of 3D Images to Guide Neurosurgeries . . . . 20
A. Bosnjak, R. Carmona, L. Rı́os, G. Montilla, and I. Jara

Temperature Mapping for MR-Guided Radiofrequency Ablation – How Accurate Can Cell
Necrosis Be Monitored? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

H. Rempp, S. Clasen, A. Boss, C.D. Claussen, P.L. Pereira, and F. Schick

Needle Insertion Test by Porcine Ligamentum Flavum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
K. Naemura and H. Saito

Feasibility and Medical Impact Assessment of Handheld-Mobile-Robot Usage in Image
Guided Craniotomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

G. Kane, G. Eggers, H. Ionescu, V.M.M. Vieira, R. Boesecke, J. Raczkowsky,
H. Wörn, and R. Marmulla

LaparosoundTM – An Ultrasonic Method and Device for Tissue Morcellation in Laparoscopic
Surgery, Utilizing High Amplitude Waveguides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Igor Malinowski, Suave S. Lobodzinski, and Roman Pasniczek

Using Microbubble Contrast Agent of Different Dosage to Enhancing Liver Ablation Induced
by High-Intensity Focused Ultrasound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Faqi Li and Liyuan Fu

Development of Radiolucent Headholder Pins for Intraoperative CT-Imaging . . . . . . . . . . . . . . . . . . 43
C. Radina, E. Krampe, M. Edlauer, P.A. Winkler, and E. Wintermantel

Robotic Magnetic Manoeuvring of Endoscopic Video Capsules: Phantom Tests . . . . . . . . . . . . . . . . 47
Federico Carpi



X Table of Contents

Implementation of Real-Time 2D/3D Image Registration in Radiation Oncology . . . . . . . . . . . . . . . 51
C. Gendrin, C. Weber, M. Figl, D. Georg, H. Bergmann, and W. Birkfellner

Optimizing the Setup Configuration for Manual and Robotic Assisted Minimally Invasive
Surgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

H. Wörn and O. Weede

A Hand Guided Robotic Planning System for Laser Osteotomy in Surgery . . . . . . . . . . . . . . . . . . . . 59
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Software-Assisted Monitoring of MR-Guided RFA of Malignant Liver Tumors: Initial Clinical
Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

D. Schmidt, A. Weihusen, S. Clasen, H.-J. Rempp, Ch. Schraml, A. Boss, F. Schick, H.-O. Peitgen,
C.D. Claussen, and Ph.L. Pereira

Endoscopic Assisted Stone Fragmentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
R. Sroka, V. Hecht, M. Bader, C. Stief, V. Siedek, and A. Leunig



XII Table of Contents

User-Interaction of a Semiautomatic Trepanation System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
A. Follmann, A. Janß, A. Korff, K. Schmieder, and K. Radermacher

A Comparison of Confocal and Two-Photon Microendoscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
R. Meier, K. Kromer, H. Stepp, and R. Sroka

System for Laser Osteotomy in Surgery with the Kuka Lightweight Robot – First
Experimental Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
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M.M. Sette, H. Furtado, T. Stüdeli, T. Morita, O.J. Elle, H. Van Brussel, and J. Vander Sloten

Tumor Treatment System with Alternate Cooling and Heating - Preliminary Results in an
Animal Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337

J.Q. Sun, C.C. Xu, G.H. Wei, X.G. Sun, P. Liu, A.L. Zhang, and L.X. Xu



Table of Contents XV

Enhancement of Drug Delivery in Prostate Tumor in vivo Using MR Guided Focused
Ultrasound (MRgHIFU) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341

L. Chen, Z. Mu, P. Hachem, C.-M. Ma, and A. Pollack

Multisensor Soft Tissue Navigation for the Controlled Guidance in Intra-Cardiac
Microsurgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

M. Brell, M. Isken, A. Hein, C. Dahmen, R. Tunnell, T. Wortmann, A. Sill, S. Fatikow, R. Bombien,
G. Lutter, M. Leester-Schädel, and S. Buẗtgenbach
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