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Purpose: MCNP is a powerful Monte Carlo code,which is capableof modeling three-dimensionalcomplex geometriesand in the
meanwhile provideshigh computationalefficiency.However,asa general-purpose code,not all the issuesin thespecific application
of MonteCarlodosecalculationin a patientgeometry werefully addressed.Thepurposeof this studyis to developa modified version
of theMCNP codeto facilitateMonteCarlo dosecalculations involving a largenumberof CT voxels andgeometrychange.
Method and Materia ls: A new type of BOX object is addedto MCNP for being the container of a CT volume. Unlike the
universe/fillstructurein MCNP,this CT box is only fi lled with a single ordinaryMCNP BOX objectof thedimensionsof a CT voxel.
The location,dimensions, andmaterialof theCT voxel box areallowed to change.Therefore, this voxel box is able to representany
CT voxel in the CT volume.Sucha schemehasthe advantageof savingcomputermemory. The material for CT voxels can be a
Hounsfield unit (HU). The HU wil l be convertedto a MCNP material on the fly. With the densityeffect ignored, the densityof a
material is allowedto change.Hence,each HU is associated with a uniquemassdensity without defining a materialfor eachHU. The
geometrycanalsobechangedin a simulation to enable simulationsinvolving motionssuchasMLC leaf movement.
Resultsand Conclusion: A modifiedMCNP codeis currently under developmentanddebugging. Thenew codewill onehand takes
advantage of the great features in MCNP, and on the other handfacilitate and speedup the procedure of CT basedMonte Carlo
simulations. It will especially simplify motion-involvedsimulationssuchasthosefor IMRT.


