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Purpose: The use of image-guided patient positioning requires fast and reliable Quality Assurance (QA)
methodsto ensurethe megavoltage (MV) treatment beamcoincides with the integrated kilovoltage (kV)
imaging and guidancesystem. This study describes an automatedand comprehensive QA procedureto
monitorthecoincidence of themechanical, radiation and imagingisocentersusing cone-beamCT (CBCT) and
planarX-ray imaging.

Method and Materi als: The On-BoardImaging (OBI) systemconsists of a kV x-ray tubeandanamorphous-
silicon flat panel imagingdetectorwhich areattachedto a medical linearaccelerator. A Penta-Guidephantom
(Modus Medical Devices Inc. London,Ontario, Canada) with five internal markers andexternalmarkersfor
isocenter position andfield sizeswasimaged using theCBCT, kV andMV capabilities.Themarkers’ location
andsizecanbeautomaticallydeterminedusingour graphical softwaresystem. Theaccuracyof CBCT imaging
is assessed by comparison of theextractedmarkerpositions andsizesagainstthe phantomspecifications. The
coincidenceof the imaginganddosimetric isocentersaretested by a similar analysisof the markers extracted
from thekV andMV images. Additional tests are also performedsuchasisocenterstability with gantryangle,
imagesize,collimatorangleandsize, and gantry angle.

Results: The test was performed on all four IGRT-enabled machines available in our institution. The
coincidencebetweenthemechanical, radiation andimagingisocenterarewithin 1 mm for all four accelerators.
Isocenterstability with gantryanglewas alsowithin 1 mm. The acquisition of the imagestook ~ 5 min, and
theautomatedsoftwareanalysistook lessthan1 min.

Conclusion: Our automatedimageanalysismay be used as a daily QA procedurebecauseit is completely
automatedandusesa single phantom setup.


