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Purpose: We presentan empirical evaluation of several factors influencing imagequality in megavoltageconebeamCT (MV-CBCT)
to provideguidancefor optimizationof theseparameters in a clinical setting.

Method and Materials: A commercial systemcapable of MV-CBCT imagingwasrecentlyinstalled in our clinic (MVision, Siemens
Oncology CareSolutions). The systemusesa 41 cm x 41 cm electronic portal imaging devicespecially optimized for 6 MV cone
beam acquisition. Imagesare reconstructedfrom a 200 degree rotation of the gantry, resultingin a field of view of approximately
27x27x27cm3. In preparation for routine usein imageguidedradiotherapy, we investigatedtheeffect of varying theMU numberand
scan length on soft tissue contrast andsystem resolution. MV-CBCT imageswere acquired of severalphantoms using the Y-jaws to
vary thescanlength,from 1.0to 27.4cm while keepingtheX-aperturefixedat 27.4cm. Imagingwasrepeatedfor threeMU setting of
5, 10, and 20. Thesignal to noise ratio (SNR) andthecontrast to noiseratio (CNR) were determinedin a low-contrastCT phantom.A
secondphantomcontaininga seriesof line pair objectswas usedto assessspatial resolution. The imagequality in termsof SNR,
CNR,and spatialresolutionwere scoredwith respectto theMU andfield length.

Results: The SNR distribution exhibiteda cleardependenceon field lengthandMU numberusedin the acquisition. SNR improved
significantly with increasingMU and with decreasingfield length. CNR showed a similar dependenceon both parameters,andwas
optimalat field lengths between 2 and 5 cm. Spatialresolution wasindependentof bothparametersprovidingMU>5. 

Conclusion: With 20 MU and 2~3 cm field length, MV-CBCT canproducevery goodsoft tissuecontrast providingthepossibility of
MV-CBCT basedtargetdelineation.


