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(DWMRI) Examinations

Purpose: This work involves andyzing ApparentDiffusion Coefficient (ADC) values
for cerebrallesionsfrom Diffusion WeightedMagneiic Reoonance Imaging (DWMRI)
examinations. The methodolog presentd permits transfering leson geometry from
treament plan images to sequential DWMRI images for intensity measursent and
subsegant ADC detemindion. Uncertaintyin ADC calculationwas corrdated with
imageintensity.

Method and Materials: DWMRI images weretakenfor several paientsat spedfic
intervalsduringtreatmen Location of lesonsweredefinedby thetreatmenplan
contoursandtransferredo DWMRI imagesby useof a geometic algorithm. ADC
valueswerecalculatel by aleast squaesline fit to DW intensitiesat varied b-values.
ADC values for the entire volumeof eachlesionwerecdculatedby aweighted sumof
individual DWMRI slice values. Initially, theweightingwasbasedn theindividud
slice volumecomparedo the total volumeas deerminedby the numberof leson voxels
in eachslice.

Resuls: Greatemuncetaintyin ADC values wereobtaned for baselings-values(b=0)
where the averag@ imageintensity was lower. Thebaselindantensityvalueswere
includedin theweighting factor for determininghewholevolume ADC value, with
lower weighting given to individud sliceswith higheruncertainty.

Conclusion: ADC values weredeerminedfor cerebralesonsoutlined on treagment
plancontoursandtransferedto DWMRI images. Correctiondor variationbetween
imagesandsizeof individual slice geometriesllowedfor the calculationof ADC value
for whole lesionvolumes. Low intensityin the basdéine sanswas correlatedwith greder
uncergintyin resultingADC values. Foraveragantensitiedess than 1000, the
uncertinty wasmorethan 10% of theabolute ADC value Whenthe averagentersity
washighe than4000, the ADC uncertaintywaslessthan5%.
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