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Purpose: This work involves analyzing ApparentDiffusion Coefficient (ADC) values
for cerebrallesionsfrom Dif fusion WeightedMagnetic Resonance Imaging (DWMRI)
examinations. The methodology presented permits transferring lesion geometry from
treatment plan images to sequential DWMRI images for intensity measurement and
subsequent ADC determination. Uncertaintyin ADC calculationwas correlated with
imageintensity.

Method and Materials: DWMRI images weretakenfor several patientsat specific
intervalsduringtreatment. Location of lesionsweredefinedby thetreatmentplan
contoursandtransferredto DWMRI imagesby useof a geometric algorithm. ADC
valueswerecalculated by a least squaresline fit to DW intensitiesat varied b-values.
ADC values for theentire volumeof eachlesionwerecalculatedby a weighted sumof
individual DWMRI slice values. Initially, theweightingwasbasedon theindividual
slice volumecomparedto the total volumeas determinedby thenumberof lesion voxels
in eachslice.

Results: Greateruncertainty in ADC values wereobtained for baselineb-values(b=0)
where theaverage imageintensitywas lower. Thebaselineintensityvalueswere
includedin theweightingfactor for determiningthewholevolumeADC value,with
lower weighting given to individual sliceswith higheruncertainty.

Conclusion: ADC values weredeterminedfor cerebral lesionsoutlined on treatment
plancontoursandtransferredto DWMRI images.Correctionsfor variationbetween
imagesandsizeof individualslicegeometriesallowedfor thecalculationof ADC value
for whole lesionvolumes. Low intensityin thebaseline scanswas correlatedwith greater
uncertainty in resultingADC values. For averageintensitiesless than 1000,the
uncertaintywasmorethan 10% of theabsoluteADC value. Whentheaverageintensity
washigher than4000, theADC uncertaintywaslessthan5%.
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