AbstractID: 9389 Title: Validation Tests for CyberKnife® Monte Carlo Dose Calculations
Using Heterogeneous Phantoms

Purpose: To validatethe Monte Carlo dosecalculdion algorithm for the CyberKnife® RoboticRadiosirgery System(AccuraylInc.)
in theMultiPlan® Treatnert Planring System Method and Materials: Dose wasmeasiredin heterogeneoushantons for clinically
relevantdosimetry situationsard comparedvith Monte Carlodos calcubtons. The validationtessinvolve dose measiremensin
slabpharioms for single beamsas well asmultiple beamgeliveredon phantons suchasa modified Accurayball cubeand theRPC
thoraxlung phantomDeph dossas well asdosedistributionsattheinhomogeneit boundarieswere measued. Singe beamtests
wereperformedfor four collimator sizes(5, 10, 30, and60 mm). Measurenents wereperformedprimarily with EBT films and
compkemeantedwith MOSFETsatinhomogeneity interfacesResuts: 1) EBT film andMOSFET measurementat thetisaue
inhomogaeities showexcdlent agieementsn all phartomsandfor all collimatorsin both orthogonalandobliqueincidences.2) The
Monte Carlo depth dosecdculations in heterogeneoushantons showexcellentagreemets with measurementgor exampk, the
depth dosesin waterlung-waterphanbm showa dropin thelung regon thatwaspredictedvery well by the Monte Carlocalculation
3) Thetreatmentplansdeliveredto the heterogneousall cube andRPC thoraxlung phantomshowexcellentagreemergbetween
radiochromicfilm meauremets andMonte Carlocalculations.Conclusion: The testsandphanbmscollectivelycoverawide range
of tissuetypes(including air andlung, water,andboneequialent materals), anglesof incidenceof beamgo tissueinterfaces,
collimator sizes,andsingle and multiple beamsituatons A total of 91 tests wereperformedandin 83 (91%) of thesetests 90% or
morepixels passy(2% dosedifference 2 mm distanceto-agreenent) condtion.



