
AbstractID:7773Title: Analysis on theUse of MegavoltageCone-BeamComputed-
TomographyImagesfor DoseCalculation

Purpose: To establish a relationship between Hounsfield Unit (HU) from a megavoltagecone-beamCT (MV-CBCT) systemand relative
electrondensity, andto assess theerror in thedosecalculation introducedby CB imageartifacts.

Method and Materials: A CT calibration phantomwas imagedusing different MV-CBCT dose and imagefiltering protocols. A conversion
function from HU to relativeelectron density relationship for MV-CBCT wasdeveloped. Themeanpixel valueandstandard deviationof tissue
inserts with known electron densitieswereanalyzed,with the inserts locatedcentrallyand peripherallyin thephantom. Moreover,to assessthe
magnitudeof errorintroducedby CB imagingartifactson theelectrondensities, thedataacquiredfrom placingthree tissueinsertsin 17 locations
throughout the phantomwere analyzed using this conversion function. In addition, by simulating tissue inhomogeneities with known and
calculatedelectrondensities basedon CB, theeffects on dosecalculationswerequantified.

Results: Thecalculatedrelative electrondensities for thecentral andperipheralphantomlocationsweredifferentby 13.1%for trabecular bone,
17.3% for water and 45.7% for lung (exhale).Differences in HU throughout the entire phantomcorresponded to a relative electrondensity
interpretation error of up to 17.4% for trabecularbone,23.3% for water and 71.9% for lung (exhale)were observed. Comparing the dose
calculatedwith known relative electron density, a maximum error of 5.1%for a 6 MV beamtraversing a 5.0 cm thick sectionof lung (exhale)
wasseen. Variationsin measuredHU dueto different patient doseimaging protocolswereinsignificant.

Conclusion: TheHU to relativeelectron density conversion varieswithin thereconstructedvolumeof the MV-CBCT image. Improved image
fil trationis neededto reduceerrors in calculatedrelative electrondensities andthereforeprovidemoreaccuratedosecalculations specificallyfor
largeanatomicalvolumes.


