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Purpose: To evaluatethepositionalaccuracy(displacementbetweenplannedanddelivereddosedistributions)of cranialco-planarbeam
treatmentsfor imageguidedstereotactic radiationtherapywith Novalis.

Methods and Materials: Positional accuracywasinvestigated usinga CIRS anthropomorphic headphantomloadedwith 6.35cmx 6.35cm
sectionsof EDR2film orientedto measuredose in thethreeprincipal planes. BrainScanwasusedto developa treatmentplanconsisting of seven
equally spacedcoplanarmMLC beamsthatconformedto irradiate a 2-cm diameterby 2-cm long PTV. Prior to deliveryphantommisalignments
were imposedin combinations of ±8-mm offsets in one or moreof theprincipal directions. ExacTracX-raycorrections wereapplied1–3 times
until thereported alignmentwas within 0.4mm/0.4º in all 6 degreesof freedombasedon X-ray to DRR imagefusionprior to treatmentdelivery.
Phantom positionsweretrackedby theNovalisIR system.The delivereddosedistribution wasmeasured with a precision of ±0.3mm. Measured
and calculateddosedistributionswere registeredusing 4 fiducial rodsin thephantom.

Results: Basedon the70%dosecontour, thedisplacements of thedeliveredfrom theplanneddosedistributionsranged from 0.7 to 1.3mm, -0.4
to 0mm, and-0.6mm to 0.5mmin Posterior-Anterior, Right-Left andInferior-Superior directionsrespectively. For the80%dose contour, the
displacementsof thedeliveredfrom theplanneddosedistributions rangedfrom 0.8 to 1.8mm, 0.1 to 0.8mm,and0.1 to 1.1mm, respectively.
Final displacements wereindependentof initial misalignments. 
 

Conclusions: UsingrecommendedNovaliscalibration procedures, theExacTracX-ray image-guidancesystemusedin ourclinic candeliver
cranialdosedistributionswithin 1.3mm of theplanneddosedistributions wheninitial misalignmentsarewithin ±8mmin thethreeprincipal
directions. 80%isodosecontourscanhaveup to 1.8-mm errors. 
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