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Purpose: To validateresolution of avideo-based3-D surface imaging systembefore its clinical useandto testfeasibility of using
systemin setting-up a conebeamCT (CBCT) QA deviceto acceleratethetotal QA process.

Method and Materials: A CBCT QA alignmenttool called Ball-Bearingdevice(BBD) (ElektaInc.) is designedto checkthe
coincidencebetweentheMV andkV beams’ isocenters.Themicro-steppingmeterof theBBD allowsprecision adjustmentto better
than0.01 mm in threedirections.A foam phantom wasadded to theBBD in orderto generatea large3-D surface image which canbe
detectedby a video-based3-D surfaceimagingsystem(AlignRT system,VisionRTLtd., LondonUK). TheBBD-phantomhas been
imaged by theAlignRT systemwith changesin position (0.0 to 8.0mm) in all threedirectionsindependently. Thephantomshifts
weredetermined by AlignRT andcomparedto the preset ones. After this validationtest, AlignRT hasbeenusedin theinitial set-up of
the CBCTdevicein replacementof theiterative processrequiredto settheBBD to theMV isocenter.By carefully setting-up theBBD
usingthe iterativeimagingmethodto placetheball-bearing to MV beamisocenter, a referenceimageof BBD-phantomwastaken
usingAlignRT. Subsequently,Al ignRT wasusedin BBD set-up; multiple testshavebeenperformed andtestingcontinues.

Results:Ali gnRTcandetect0.1 mmchangein both lateralandlongitudinal directions, 0.3 mm in verticaldirection.AlignRT reduced
set-up time for CBCT QA device by a factor of two comparedto traditionaliterativemethod.

Conclusions: Al ignRTcandetectfractional mm shifts in theBBD-phantom; verticalresolutionis not assensitiveashorizontal.
AlignRT canbeusedin setting-up theCBCT QA device(providing appropriatephantomadded)andsignificantly reduces set-up time.


