AbstractlD:7434Title: Validation of a PrototypeDeterministicSolve for Phota Bean
DoseCalculationson Acquired CT Datain the Presanceof Narrow Beams and
Heterogeneies

Purpose: To evauatea deerministic methodfor solving the neutrd andchagedpartide
transportequationsn case where electron disequilibrium is significant.

Methods and Materials: A prototypedeterministicsolver, Acuros’, hasbeendeveloped
and validated for photan bean radiotherapy.Acuros is basd on the Attila® radigion

transportcode, which solves the differentid form of the linear Boltzmann trangort

equationfor neutralpatticles, and the linear Boltzmann-FokkerPlank transportequetion

for chaged particles. The angula and energy dependenfphoton and electronflux is

solved at every spatial unknownin the computaional domain, and quantitiessuch as
dose-to-medium(Dy) areobtainedby multiplying the enegy dependent particleflux by

the energydependentenegy deposition cros section for the asociatedimage pixel

material.

Compaisonswere mace with the Monte Carlo code EGSnrc(DOSXYZnrc) for a head
andneck casehaving eight 1.5x1.5 cnm? photonbeans with a 6 MV photon spectrum.
The Acuroscalcubtionused123000elemants Sincefour spaial unknownsweresolved
in each elenent, this equaed to 492000 spatialdegreesof freedom. The DOSXYZnrc
calculationused2.5x2.5x2.5mm’ voxels.

Resuls: Resultswere compaed at 95,183imagepixelswheredose> 5% of Dpax.
99.02%o0f pixelssatisfiedthe 3%/3mmcriteria(94,251out of 95,183pixels).
Computationatimesfor the Acurosand DOSXYZnrccalculationswereapproximatey
19.6CPU minutes(2.2 GHz Opteronprocesor)and2,890CPU minutes(0.4%awg.
uncertintyin voxels> Dnax/2), respectivelyThrougharewritten, radiotherapyspecific
solver,Acuroscomputationatimes werefurther reducel to 7.45CPU minuteswithout
affectingaccuracyWhen only dosedn regonsgreaterthan20% of Dp,ax areof interest,
computationatimesare further reduce to 3.08 CPU minutes.

Conclusions: A clinically viable combinationof dosecalalation speedand accuracy
hasbeenachievedisingaradiotheapyspedfic deterministicsolver.
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