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Purpose:

Respiraory motion during IMRT for lungtumorspresens a particular chalenge. Geantdis an attractivetool for invegigatingmotion
effectssinceit canacomnodatetime-depenéntgeonstries. Leaf postionsandpatientgeonetry maybeupdatedduringthecourse
of the simulation andinterplay effectsdirectly studied. Herewe investgat theapgicability of Geant4for patientdosecalculatonsin
the lung, compaing field-by-field resuts for anIMRT patientwith resuts obtainedusingthe code DPM.

Method and Materials:

Geant4peinga geneal purposecode,hasmary adjustableparameteravailableto the userandtheir defaultvaluesmaynotbe
appopriatefor patentdosecalkulations Additionally, while it canimportCT dataandaccuratel modelthecomplexpatient
geometryijt is not optimizedfor fag paientdos calculatons. In particular,it doesnot efficiently hande voxel-to-voxel variationsin
mateial density. We modifiedthe Geant (release9.0) sourcecodeto optimizethehandling of densty variationsin the voxelized
patient to greaty speedup simuation time. Similar modificatonshadbeenmadeto anearier releag (releases.0) for proton therapy
butthisis thefirst suchoptimization for IMRT. As partof our projecton usingGeant4for 4D dosecalculatian in thelung we
comparedheresultsfrom Geant4 using differentuserparaneterswith the resultsobtainedusingDPM for afive-field IMRT
treatmet planfor alung patient.

Results:

Theefficiencyof Geant4 yverson 9.0,wasgreaty improvedby modifying the voxeltrackingalgorithm. We foundthatDPM and
Geantdagreedo within afew peraentafteradjuging justtwo use paranetes, the simulaton stepsizdimit andthe secondty range
cutoff (1 mmand0.1 mm, respectively).

Conclusion:
Geantdprovidesa natura platformfor 4D studiesandhasbeenshown to besulfficiently accuratdor patientdosecalculationsn lung.



