AbstractlD:9237Title: An N-state4D convolutiondosecalculdion algarithm in protonandphoton
therapy

Purpose: 4D dosecalcuation can accuratelypredct the dosesreceived by a deforming andomy in the
presenceof theintra-fraction respiratorymotion. However, 4D dose cdculationis time consumingsinceit
requiresa separatadosecdculation for eachphaseof the 4D datasés. The purpog of this work is to
develop and validate a method which can correctly predict the 4D do<e distribution using fewer 4D
datasets

Method: An n-stak 4D convolutiondosecdculation mehod was implementedo perform the 4D dose
calculaton in intensity modulatedphoton therapy(IMXT), passve satterel protontherapy(PSPT) and
intensitymodulatedproton therapy(IMPT). n-state4D convolutiondosecalcuation wasto calaulatethe
dosesat n selectedohasesof 4D CT and cornvolve the calculateddoses with the deformationvectorsfor
each phaseobtainedthrough a deformableimage registraion algorithm. Onestate4D convoltion dose
calculaton was comparéd with full 4D dos cdculation for an IMRT plan. One ard two-state 4D
conwlveddosedistributiors was compaedwith full 4D dosedistributionfor aPSP andanIMPT plan
Results: The dosevolume histogran (DVH) wasalmostidenticalbetwe& onestate4D convolveddose
and full 4D dosefor the IMRT plan. Onestae 4D convoltion dosecalculationdid not predictthetarget
coveragewell for the PSPT andIMPT plans.The DVHs was predictedrea®nablywell by two-state4D
conwolution dose calaulation for PSF planbutwasnot goodenoughfor the IMPT plans.

Conclusion: For proton and photonplans the apparendose could be different from the 4D dose.One-
state4D convolveddoseagrees well with full 4D dose indicatingthe 4D dosecalculaion for the photon
therapy could be obtaned much faster.At leasttwo-state4D convolution dosecalculationwasrequired
for the protontherapy.



