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Purpose:
Respiratory motion during IMRT for lungtumorspresents a particular challenge. Geant4is an attractivetool for investigatingmotion
effectssinceit canaccommodatetime-dependentgeometries. Leaf positionsandpatientgeometry maybeupdatedduringthecourse
of thesimulation andinterplayeffectsdirectly studied. Herewe investigate theapplicability of Geant4for patientdosecalculations in
the lung, comparing field-by-field results for anIMRT patientwith resultsobtainedusingthecode DPM.

Method and Materials:
Geant4,beinga general purposecode,hasmany adjustableparametersavailableto theuserandtheirdefaultvaluesmaynot be
appropriatefor patient dosecalculations. Additionally, while it canimportCT dataandaccurately modelthecomplexpatient
geometry,it is not optimizedfor fast patient dose calculations. In particular,it doesnot efficiently handle voxel-to-voxel variationsin
material density. We modifiedtheGeant4 (release9.0)sourcecodeto optimizethehandling of density variationsin thevoxelized
patient to greatly speedup simulation time. Similar modifi cationshadbeenmadeto anearlier release (release5.0) for proton therapy
but this is thefirst suchoptimization for IMRT. As partof ourprojecton usingGeant4for 4D dosecalculation in thelung we
comparedtheresultsfrom Geant4 using differentuserparameterswith theresultsobtainedusingDPM for a five-field IMRT
treatment planfor a lungpatient.

Results:
Theefficiencyof Geant4,version 9.0,wasgreatly improvedby modifying thevoxel trackingalgorithm. We foundthatDPM and
Geant4agreedto within a fewpercentafteradjusting justtwo user parameters, thesimulation stepsizelimit andthesecondary range
cutoff (1 mm and0.1 mm,respectively).

Conclusion:
Geant4providesa natural platformfor 4D studiesandhasbeenshown to besufficientlyaccuratefor patientdosecalculationsin lung.


