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Purpose: To validatetheMonteCarlo dosecalculation algorithm for theCyberKnife® RoboticRadiosurgerySystem(AccurayInc.)
in theMultiPlan® Treatment Planning System. Method and Materials: Dose wasmeasuredin heterogeneousphantoms for clinically
relevantdosimetrysituationsand comparedwith MonteCarlodose calculations.The validationtests involve dose measurements in
slabphantoms for single beamsas well asmultiple beamsdeliveredon phantoms suchasa modified Accurayball cubeand theRPC
thorax-lungphantom.Depth dosesas well asdosedistributionsat theinhomogeneity boundarieswere measured.Single beamtests
wereperformedfor four collimator sizes(5, 10,30, and60 mm). Measurements wereperformedprimarily with EBT films and
complementedwith MOSFETsat inhomogeneity interfaces.Results: 1) EBT fi lm andMOSFETmeasurementsat thetissue
inhomogeneities showexcellent agreementsin all phantomsandfor all collimators in both orthogonalandobliqueincidences.2) The
Monte Carlo depth dosecalculations in heterogeneousphantoms showexcellentagreements with measurements.For example, the
depth dosesin water-lung-waterphantom showa dropin thelung region thatwaspredictedvery well by theMonteCarlocalculation.
3) Thetreatmentplansdeliveredto theheterogeneousball cube andRPC thorax-lung phantomshowexcellentagreements between
radiochromicfilm measurements andMonteCarlocalculations.Conclusion: The testsandphantomscollectivelycovera wide range
of tissuetypes(including air andlung,water,andbone-equivalent materials), anglesof incidenceof beamsto tissueinterfaces,
collimator sizes,andsingle and multiple beamsituations. A total of 91 tests wereperformedandin 83 (91%)of thesetests,90%or
morepixelspassγ(2% dosedif ference, 2 mm distance-to-agreement) condition.


