AbstractlD: 9134 Title: A 4D Monte Carlo Dose Calculation Method for Clinical
Applications

Purpose The accurmulated doseaccuracydeperls by both the imageregstrationaccuacy and the dose
addition straegy. In this study, we introduce a Monte Carlo-based approach for cumulatve dose
computdion based on enegy mappingbetweenvariousdatsets

Method and Materials: EGSnrc/DCSXYZnrc Monte Carlo codeis modified such tha the energy (rather
than the dose)is mappedfrom a “sourcé’ datasetonto a “target dataset The dose is sulsequetly
calcdated asthe ratio of the warpedenegy depositedand the warpedmass The latter is the sumof all
sourcevoxels massweightedby the ratio of the numker of particlesfrom “saurcée’ to “target’ andthe total
numberof paricles scoed in the “saurce voxel. A lookup table for the sourceto-target distribution is
createdfor each voxel. The cumulative dose calcdation requires disdacenent vedor fields (DVFs)
betwea “source” and“target” images We use,for exemplification, two differentDVFs one generatedby
usingthelTK “demons’, andtheotherby usingthe visco-fluid modelregistrationmethod

Resuts: The algorithm is integratel with Pinracle planning systemand is demonstrated through a 4D
treatmenplan. The averagalifferencebetweerdasesreconstrgtedusingthetwo DVFsis 15.6% for mean
lung dose 13.6% for heart and2.1%for ITV. It appearghatlung dosesare affectedthe mog by the DVFs
used.

Condusion: Theforward4D MC methodintroducedhere usesboth massandenergy depositin sampling
is potentiallymore efficient, asit doesnot requiretracking of the deformedboundary, and is expectedo
provide more acairate resuts than interpdation-baseddoseaccumulaibn approaches egecially for the
lung dosecdculation. Howeve, it doesnot eliminatethe biasintroducedby imageregistraion errors



