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Purpose: To develop a dedicated and versatile research system for radiotherapy
treatment planning that combines Monte Carlo dosecalculation accuracywith inverse
planning capability.

Method and Materials: In this work, a researchplatform with interactive graphics user
interface (GUI) has been developed for Monte Carlo based inverse planning for
radiotherapy.It consistsof a top-level modulethat integratesand coordinatesthe other
four sub-modules in the system: a DICOM IMAGE/RTserver modulethat receives all
incoming DICOM images and DICOM RT objects, an iPort module that constructsa
patientphantomin EGS4 format from DICOM imagestudies, a phant2optimmodulethat
performsray-tracing in thephantomand preparesinput for pre-optimizationMonteCarlo
simulationsof thebeamlets,andan optim2mcsim modulethatoptimizesa treatmentplan
based on Monte Carlo simulated beamletsdosedistributionsand preparesinput for post-
optimization MonteCarlo simulationsof theplan.

Results: A Monte Carlo assisted research system(MARS) with five designed modules
hasbeendevelopedandintegratedby aninteractivegraphicsuserinterface.Interfacingof
theMARS with theVarian Eclipsetreatmentplanningsystem (TPS)via DICOM RT and
with the EGS4/BEAM for Monte Carlo dose calculation has been successfully
establishedandverified.

Conclusions: A Monte Carlo based inverse planning system has been developedfor
radiotherapytreatment planning and research. This system is able to import DICOM
IMAGE/RT objectsfrom a clinical TPS,convertthem into a patientCT phantom,and
optimize a plan based on Monte Carlo simulationsof beamletdosedistributions in the
patientCT phantom.With thedosecalculation accuracy of Monte Carlo,multiple inverse
planning algorithms, and a user-friendly GUI, we hopethis system will further enhance
theapplication andresearchof MonteCarlo treatmentplanningin radiotherapy.We plan
to haveit availablefreeto interested parties in thefuture.


