ICRS-12 & RPSD-2012
September 2-7, 2012, Nara Prefectural New Public Hall, Nara, Japan
Paper ID

A GEANT4 BASED PARTICLE THERAPY SIMULATION FRAMEWORK FOR VERIFICATION OF DOSE DISTRIBUTIONS IN PROTON THERAPY FACILITY
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Geant4 is a software toolkit to simulate the interaction of particles in matter. It has been widely used in various fields such as High Energy Physics, nuclear physics, space and medicine. Monte Carlo simulation is useful in the design of particle treatment facilities and the quality assurance of treatment plans. 
PTSIM (Particle Therapy System Simulation Framework) is a Geant4 based simulation framework for particle therapy validated with protons and carbons. It has been developed by the joint project among Geant4 developers, physicists and medical physicists, funded by the Japan Science and Technology Agency (JST) in the program of Core Research for Evolutional Research and Technology (CREST), October 2003 to March 2010. The project designed PTSIM along principles of Object-Oriented technology and has committed to make the software freely available. PTSIM has provided a common platform to model three Japanese proton and ion therapy facilities plus three more in other countries, allowing users who are not Geant4 experts to accurately and efficiently run Geant4 simulations for any of these pre-built configurations.
While Geant4 has been heavily and widely used in medical physics research, still clinical applications are limited by issues of computation speed. Therefore, efforts on further development of PTSIM are still under way to include more functionality and improve the performance. Also the efforts on validation of PTSIM are still on going to perform the comparison with various measurements for protons and carbons.
This paper describes an overview of PTSIM project and examples for proton therapy. The simulation results were validated against measurements, and then dose distributions in patient data were verified with the calculation of treatment planning system. The influence of material assignment in patient data was discussed by comparing simulation results between an inhomogeneous water equivalent model and a heterogeneous material model. These simulations were performed on a parallel execution environments using MPI (Message Passing Interface) or SAGA (Simple API for Grid Applications). We present the results and discussion of such verification with the PTSIM developments.
KEYWORDS: Geant4, Monte Carlo, Proton Therapy, Dose Distributions, Treatment Planning, PTSIM
