AbstractlD:6516Title: Investigaion of fastMonte Carlo dosecalculationfor
CyberKrife SRS/SRTtreatment planning

Purpo®: Advancedsteeotattic radiosurgey (SRS)andstereotacticadiotherapy(SRT)
treatmens requireaccuratalosecdculation for treatmenplanningespedally for
treamentsitesinvolving heterogeneouspatientanatomy In this work, we have
implemertedafastMonte Carlo dosecalaulationalgorithmfor SRS/SRTireatnent
plannng with the CybeKnife® systam.

Methodsand Materids: Our sysememploys a superposgion Monte Carlo algorithm.
Photonmeanfree pathsand interactiontypes for differentmaterials and enegiesaswell
asthe tracksof seconary electronsarepre-simulaedusingthe EGS4codesystem
Photoninteracton forcing andsplitting areappliedto the souice photonsin a patient
calculationandthe pre-simulatedrads arerepeated with propercorrectionsbasednthe
tissuedensiy andelectron stoppingpowers Electronenergyis depositedd ongthetracks
andaaccumulatedn everyvoxd of the simulationgeonetry. Scatteral and
bremss$rahlungphotonsaretransportel, after applying the Russia Roulettetechniqie,in
thesameway asthe primaty photons Dosecalaulationsarecompare with full Monte
Caillo simulationsandthe CybeKnife treatment planningsygem (TPS)for lung andhea
& necktreatments

Reallts: Comparisonsvith full Monte Carlosimulationsshowexcdlent agreenent
(within 0.5%). Significantdifferencesin thetargetdoseare foundbetweenMonte Carlo
simulationsandthe CyberKnife TPSfor SRSlung treatment.The calculationtime using
our superpositon MonteCarlo algorithm isreducedup to 62 times(46 times on aveage
for 10typicalclinical cases)compaedto full Monte Carlosimulations.

Conclusions:SRS/SRTdosedistributiors calculatedoy simpledose algorithmsmaybe
significantly overestimged for smalllung target volumes which canbe improvedby
accurateMonte Carlodosecalculdions Propery implemented fastMonte Carlo
algoithmscanimprovedosimetric accuracywith little or nocompromiseo
computationatfficiercy.



