AbstractID: 8688 Title: Impact of track structure calculations on biological treatment planning in
carbon ion radiotherapy

Purpose: To analyzepredctions of therelative biologicaleffectivenesRBE) for carbonion treatmenplanning basedon differentdesciptions of theradial
dosedistributionsaroundion tracks andto discusshe implicatiors on clinically relevantdepthdos profiles.

Method and Materials: We investigde the impad of track structureon calcuationsof RBE valuesusingthe Local EffectModel (LEM). It calculatesthe
RBE for cell linesor tissuesstarting from the correspading expgimentl/clinical phobn dataandanamorphousrack structuremodel. Dif ferenttradk
strudure modelsthatuseenegy-dependentaswell as energyindependentoreradii are investgaed andcompaedto in vitro andin vivo data.Additiondly,
we apply themto calkulatethe biologically effectivedosealonga spread-out Braggpeakfor typical chordomareatments

Results: We showthatthe LEM is sensitive to different descriptonsof theradid dos distributions.However by changng a singlemodelparameter of the
phobn referencecurve,reasoabe RBE valuescanbeachievedfor all dosedistributions The geneal improvemenbf predictionsusinga modified version
of theLEM with anenegy-dependentcoreradiusis demorstraed by comparisonto in vitro dataof humancdl lines andto expermertal data of the
radiation toleranceof therat spinal cord Additionally, we find alargertherapeuticratio for themodified modelversionrelativeto the original LEM for a
typical treatmenscenaio for chodoma patiens.

Conclusion: TheLocal EffectModel is sersitive to theinnerpat (few nanometes) of differenttrad structue descriptons. Sincetheseinteractionsof
ionswith liquid waterareneitherwell understoodexpermentallynor theoreically, more studiesshouldaddresshe energydepositionaroundion tracks.
Thiswill bein particubar useful for furtheroptimization of carba ion theragy in generandwith respecto comparisorwith othertreatmenmodalities
like protonsor IMRT.



