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Purpose: LINAC with integrated kV imagingdeviceis emerging asanimportantclinical tool for radiationtherapy.A novelstrategy
is developedto examinethe systemgeometricandmechanicalaccuraciesto ensuretheadequateuseof this new technology.

Method and Materials: Threemajorissuesthatarecrucial to theperformanceof theLINAC with onboard imagerarein mind when
designingthephantomsystem:(1) thecoincidenceof kV andMV beamisocenters;(2) thepositional accuracyof kV andMV X-ray
sources; and(3) thepositional anddirectional accuracyof thekV andMV imagers.After a computersimulation to maximize the
detection sensitivit y of these threesetsof parameters,a QA phantom wasbuilt by placing13 ball bearings(BBs)on thesurfaceof the
rectangularphantom (18x18x20 cm).A VarianTrilogy wasusedto validatetheQA systemdesign.ThekV andMV projectiondata
werecollectedwith gantryrotatingover360o. Thesoftwareanalysistool thencomputesthosethreesetsof parametersby comparing
the measuredandpredictedBB locationson eachprojection.

Results:Theperformanceof theQA packagewasassessedby intentionally introducinga number of errors.As a result, our QA
systemshowedgreatsensitivity andaccuracyin error detection. Specifi cally, it wasfoundthattheaccuracyof thesystemin detecting
angular uncertaintiesof the kV/MV sources wasbetter than0.2o. For spatialuncertainties, suchasthekV/MV iso-center mis-
alignment, thesource position, or thedetectorposition, thedemonstratedaccuracywasbetter than1 mm. Furthermore,thesystem
wasable to revealanycombinational errorof theangular andspatialvariablesat anygantry angle.

Conclusions:Iso-centers,source positions,and imagerpositionsanddirectionsfor kV andMV canbeexamined accuratelywith this
QA system.


