AbstractID:7773Title: Analysis ontheUse of MegavoltageConeBeamComputed
Tomographyimagesfor DoseCalculation

Purpose: To estabish a relatiorship between Hounsfield Unit (HU) from a megavoltageconebeamCT (MV-CBCT) systemand relative
electrondensty, andto asses theerror in thedosecalculaton introducedby CB imageartifacts.

Method and Materials: A CT calibration phantomwasimagedusing different MV-CBCT dos and imagefiltering protocok. A conversion
functionfrom HU to relative electron densty relaionship for MV-CBCT wasdevebpel. The meanpixel valueandstandad deviationof tissue
insers with known eledron dersitieswereanalyzed,with the insers locatedcentrallyand peripherallyin the phantom Moreover,to assesthe
magnitudeof errorintrodueedby CB imagingartifactson theelectrondensites thedataacquiredfrom placingthree tissueinsertsin 17 locations
throughaut the phantomwere andyzed using this converson function. In addition by simulating tissue inhomogeneiies with known and
calculatedelectrondensgties bagd on CB, the effects on dosecdculationswerequantifed.

Results Thecalcuhtedreldive electrondensites for the cental andperipheral phantomlocatonsweredifferentby 13.1%for trabecuér bone,
17.3% for water and 45.7% for lung (exhale).Differencesin HU throughait the entire phantomcoregonded to a relative electrondensty
interpretation error of up to 17.4% for trabecularbone, 23.3% for water and 719% for lung (exhale)were observed. Comparing the dose
calculatedwith known relative electron densiy, a maximum emor of 5.1%for a6 MV beamtraversng a 5.0 cm thick sectionof lung (exhale)
wasseen. Variationsin measued HU dueto different paient doseimaging protocolswereinsignificant

Conclusion: TheHU to relativeeledron densty converson varieswithin the reconstructedrolume of the MV-CBCT image Improved image
filtrationis neededo reduceerorsin calculatedelative electron dengties andtherfore provide moreaccuratedosecalculatons specificallyfor
largeanatomicalolumes



