
AbstractID: 9448 Title: Model to account for organ deformation during respiration using
the power law dependence of biological outcome on volume (mass)

Purpose: To investigateextending amodelof biological outcomeacrosstherespiratorycycleto encompass thedifferencesof dosedistribution andtissue
deformationat differentrespiratoryphasesduringtreatmentdelivery.Method and Materials: This problem is addressedusingtheequivalentuniform dose
(EUD), calculatedw.r.t. massandvolumein eachvoxel at differentphases. An organof interestis modeledasexisting in two phases suchthatphase1 has
two andphase2 hasfour voxels. Thevolumeof each calculationvoxel is takento bea constantandtotal volumeof theorganto changefrom onephaseto
theotherdueto deformation. Massof each voxel changes within and in betweenthephases,whereasthetotal massof theorganwhich is essentiallythe
massof cellswithin theorgan,remainsunchanged. TheEUD andnormaltissuecomplication probability (NTCP)in Lyman-Kutcher-Burman(LKB) model
is calculatedbasedon power law w.r.t mass andvolume of voxels.Results:As themassanddoseof thevoxelsdiffer over time, meff, theeffectivemass
irradiatedto a referencedose(dref) at eachphasediffers andhenceMeff, the total effective massalsovaries. Dose-dependent differences were observedin
EUD calculatedw.r.t. massandvolume.For dosevariations analogousto thatof a target,EUD calculatedwith volumeand mass showsdifferences
throughout therangeof thevolume-dependenceparameter, a (=1/n). Conclusion: This work potentiallytakesdosedistribution in all treatedrespiratory
phasesby consideringfixed calculationvoxels insteadof a singlephaseor anITV concept. EUD for a deformingorganis dependenton variationsin the
dosedistribution across different respiratory phases. Dosedistributionswill beanalyzedfrom treatmentplansin phantom andpatients usingtheproposed
model in subsequentwork.


