
AbstractID: 8560 Title: How well does CTDI estimate organ dose to patients from
multidetector (MDCT) imaging?

Purpose:AlthoughCTDI wasdesigned to characterizeCT scannerperformance,it is
oftenusedto estimatepatientdose.This studyusesvoxelizedpatient modelsbasedon
actualpatientanatomy andMonteCarlo basedMDCT simulationsto answerthe
question:how well does CTDI predict patient organdose?

Method and Materials: 26 voxelizedmodelsof femaleanatomyof varioussizeswere
created from clinical CT data.Breast tissuewas contouredby a radiologist andglandular
andlung tissuesautomatically segmented.A previously validatedMonteCarlomodel of
anMDCT scannerwas usedtaking into accountsourcespectra,filtration, collimation,
andgeometry.Two fixed mA clinical acquisition protocolswere simulated:Chest CT
andretrospectivelygatedcoronary CTA. For eachexam, doseswere calculatedfor breast
andlung tissues,andcomparedto CTDIvol (=CTDIw/pitch), CTDI100center/pitch,and
CTDI100periphery/pitch.PercentdifferencebetweeneachCTDI valueand organdosewas
calculatedandthemean of thesedifferences was reported.

Results: For theChest CT Protocol:CTDIvol measurementsdiffer from breastand lung
dose by anaverageof 84% and52% respectively. CTDIperiphery/pitch differs from breast
andlung dose by anaverageof 117%and 80%respectively; CTDIcenter/pitch differs from
breastand lung doseby anaverageof 18% and3% respectively. For theCTA Protocol:
CTDIvol measurementsdiffer from breastandlung doseby anaverageof 34% and 16%
respectively. CTDIperiphery/pitch differs from breastdose andlung doseby anaverageof
58% and37% respectively; CTDIcenter/pitch differs from breastand lung doseby an
averageof 15% and26%respectively.

Conclusion: CTDIvol generally overestimates organ dose,while CTDIcenter /pitch
providesbetterestimatesof organdose; Organdoseis affected by patient size(i.e.
perimeter);therefore, futurework will look into thepossibilityof scalingCTDI
measurementsto estimate organ dosebasedon patientsize.


