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Purpose: To evaluateimage quality on the X-ray Volumetric Imager(XVI  , Elekta Medical Systems)and the On-Board Imager
(OBI , VarianMedicalSystems) using a CatPhan phantomin a singleinstitution setting.
Method and Materi als: We evaluatedfour major imagequality indices, including high and low contrast resolution,noise, and
contrast-to-noise(CNR) ratio. For theXVI unit, thefour manufacturer-suppliedprotocolswere measured.For theOBI unit, full bow-
tie andhalf bow-tie fil ters wereusedin combinationwith the “full -fan” and“half-fan” modes. The mAs wasvariedfor each protocol.
High contrastresolutionwas evaluatedusingnumberof linepairs visible percm and low contrastresolutionwasevaluatedusingthe
visibility of low resolution disks. Noisewascomputedover circular regionsof interest(ROIs) on the uniformity module. CNR was
calculatedusing a polystyreneinsertand thebackgroundof moduleCTP404.Theimages were analyzedusingMATLAB.
Results:Up to 10 line pairs per cm arevisibleon OBI for high mAs settings andsoare mostlow contrastdiscs.2 line pairs per cm
andnoneof thelow contrast discsarevisible on XVI. Noisevaluesfall from 35 to 6 on OBI and vary between10 and3 for “prostate”
protocol on XVI with increasing mAs.On OBI, CNR steadily increasedfrom 4 to 20 with increasingmAs. For the“prostate”protocol
on XVI, CNR variesfrom 10 to 23 and generally increaseswith mAs. For the four XVI protocolsevaluated,meanpixel valuesin
ROIsarefoundto decreasewith mAs.
Conclusion: Imagequality parameters aregenerally foundto bebetter on OBI as comparedwith XVI for clinical protocols. However,
this is importantto beviewedin thecontext of theobservation thatOBI generallydeliveredhigherdoses thanXVI.

Research sponsoredby ElektaInc


