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Purpose: To incorporatestructureradiosensitivi ty (α/β) andspatialdosevariations (cell migration anddaily setup uncertainty)into treatmentplan
evaluation for theVarian EclipseTreatmentPlanningSystem(VETPS).
Methods and materials: Treatmentplans werecreatedusing the VETPSfrom which Dicom RT fi les wereexported to a Matlab-basedinterface
for analysis. Spatialvariation was modeled using a DoseConvolution Filter which applies Gaussian dosesmoothing. Its effect on static dose
distribution was evaluated theoretically by creating virtual dose matrices. 3D physical dose was then convertedto equivalentdose in 2Gy
fractions (EQD2), thusincorporatingrelativeradiosensitivity. Generalizedequivalent uniform dose(gEUD) wasthenderivedfor eachstructure.
Tumor control probability (TCP) and normal tissuecomplicationprobability (NTCP) were then calculatedusing Poissonand logistic models,
respectively.
Results: Conversion of physical dose using DCF and EQD2 can increaseor decrease TCP or NTCP dependingon the dosedistribution and
structure radiosensitivity, thus potentially changing the ranking order betweenplans. DCF application alone could result in changesof
approximately 10% in TCP and/or NTCP. After converting static dosematricesto includespatial doseinformation and biological information
(using the DCF, EQD2, andgEUD formalisms), significant changesof 60% in TCP and25% in NTCP were observed, respectively. Planswith
similar DVHs may respond to the application of DCF and EQD2 quite differently, thussignificantly altering predicted TCP or NTCP andplan
ranking betweenrival plans.
Conclusion: Treatmentplan evaluation basedon DVHs alone excludes both spatial and biological information about the dose distribution.
Incorporating thesespatial and biological parametersmaysignificantly alter predictedTCPandNTCPandcould alsoalter the rankingorder of
rival treatmentplans.
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