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Purpose: Radiotherapy treatmentplanningcommaonly involves analysis of static dosedistributions and
correspondig DoseVolume Histograms(DVHs). However, such analysis doesnot accountfor biological
effectsof spatal variationsin the physicaldosedistribution. We introduce the Dose Corvolution Filter
(DCF) mocel capableof incorporatng spatal doseinformaton in plan analyss and optimization and
integrating biological factorssuchascell migration ard bystaneer effectsinto physicaldose distributions.
The DCF mocdel shouldallow more accuate prediction of tissuerespamsefrom complexradotherapy dose
distributiors, and canfacilitatemodeling of the effectsof patientmotion

Method and Materials: We usea Gaussiarconvolution filter with stardard deviation,s, detemining the
degree of dosewashout.To testthis model, filtered dosedistributions are appliedto a NTCP model to
calcUatetissueresponseAs anil lustration, we determire ¢ from existing rat spinalcord data,andcompae
modetpredcted NTCP with publisheddata.We alsosimulatethe GRID techngue,in which anopenfield
is collimatedinto manypencilbeams.

Resuts: After applying DCF, an NTCP modelcanpredict dependencef tissuerespone on variationsin
spatal dosedistribution. The model successfilly fits the rat spiral cord datawith a predictel value of
06=2.6x0.5mm,consistentwith 2mm migration distancesf remyelinating cells Moreover it enablesthe
corred predction of a high relativeserality for spina cord. Finally, this modd also predcts the sparingof
normd tissueshy the GRID techniquevhenthe sizeof eachpencilbean becomesompaableto c.

Condusion: The DCF modelincorporatespatialdoseinformationandoffersanimprovedway to estmate
tissue responsefrom complexradiotherapy dosedistributions. It doesnot alter the predidion of tissue
responsen large homogeaousfields, but successfilly predictsincreasedissue tolerancein smdl or highly
nonuniformfields.
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