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Purpose:An automatedportalvision basedquality assurancemethodis implementedto
replacethelaborintensivemanualused to ensurethecollimatoralignmentaccuracyprior
to performingstereotactic radiosurgery.
Method and Materials: We useVarian PortalVision™ EPID on a VarianTrilogy™
linearacceleratorto acquire theprojection imagesof anisocentrically-placedtungsten
sphereproducedduringWinston-Lutz Alignment Test thatincludes multiple gantry and
couchcombinations.Theanalysisroutine applied to each acquired imageconsistsof 1)
search for thesphereandcollimatoredges2) fitting themto a circle and3) calculationof
distance betweenthecollimator and sphere optimizedcenterpoints.Themethod, based
on thepropertiesof pseudo-inversematrices, is implementedto calculate thecumulative
3D shift of thespherecenter relative to theisocenterof theTrilogy machine.Thegraphic
interfacewascreatedusing MatLab™ thatpermitsthechoiceof thetypeof theQA
procedure (daily or weekly), performsimageanalysisandallowsvisualexamination,
savingandprinting of theresults.
Results: Thein-housesoftware wastestedin 17 trials by comparingit to the
conventional SRSQA techniquebased on film imageacquisition with subsequentmanual
shift measurements. Thecalculatedmeanof thedifferencebetweenfilm andportalvision
– basedmethodswas: 0.07±0.11mmvertical,-0.11±0.17mmlateral, 0.02±0.08mm
longitudinalshift components. Themeanof 0.11±0.13mm was shown for theabsolute
valueof thevectorshift differences in 3D.
Conclusion: TheautomatedQA procedurefor SRSLINAC QA is created,testedand
proven to befast, preciseand eff icient replacementfor theconventionalfilm-based
qualityassurancetechnique.Theuseof thepresentedroutineshouldallow morefrequent
SRSQA tests,which ensureshigh accuracyandqualityof thepatient treatments.
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