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Purpose: Useof strict scoringcriteria to study theinter-observer variabilit y of imagequality betweenmegavoltagecone-beamcat
scan (MV CBCT) andmegavoltagehelical fan-beamcomputedtomography(TomoTherapy).

Method and Material s: A SiemensMVCB QA phantomwas utilized for all imageacquisitions.Sections2 and 4 of this phantom
contain low contrastobjects,and section 3 containsa linepairarrayfor spatial resolution determination. Thephantomwasimagedon
a 20-slice SiemensSOMATOM ® Sensation Open(CT-Sim) asthe“gold standard” for imagequality. Thephantomwasalsoimaged
on a TomoTherapymachineutilizing the threeavailable imagingmodesof fine, normal,andcoarse.Theimagingwasrepeatedon a
Siemens OnCorAvant-Garde linear acceleratorutilizing theMVCB-CT option. Five observerswereaskedto scoreeachimage
modality. A scoringschemeandrules weredevelopedto allow all of theobserversto use thesamecriteria to judgetheseimage
attributes. Eachimagewas processedusinga constant region of interest(ROI) andfixed windowandlevel to reducescoring bias.

Results: The outcomewasconsistent among theobserversconcerningspatial resolution. There wasa decreasein perceived
resolutionin thez-axiscomparedto thex-y directions for all threeimagingunits TheSiemensMVCB scoredhighercomparedto
TomoTherapyin thez-axis, but scoredlowerin thex-y plane.Theobserverscoringfor low contrastdetectionwasmostconsistentin
thephantomcontaining high-density objects (1.56-1.02g/cc)comparedto lower density(1.09-1.02g/cc).A comparison wasmade
betweenlow contrastscoring andquantitative contrastratio.

Conclusion: Theresultsshowconsistentscoring of imagespatial resolution by multiple observersregardlessof modality. Thelargest
variation occurredwhenscoringthelowestdensity objects.A noticeabletrendwasestablishedbetweencontrastratioandobserver
scoring.
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