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Purpose: To estimate how variations in pixel uncertaintycan affect calculations of
ApparentDiffusion Coefficients(ADCs) usedin therapy evaluation.

Methods and Mater ials: ADCs are calculatedfor a Region of Interest(ROI) using
Dif fusion Weighted Magnetic ResonanceImaging (DWMRI). Uncertaintiesin pixel
intensities,e.g. dueto noise, are simulatedby increasingor decreasingpixel intensitiesby
± 50% from their nominal value. The large value(50%) of variationallows trendsto be
observedmoreeasily. Theresultingmodified DWMRI imagesarethenusedto calculate
ADC for ROIs, and the variation of the ADC as a function of position and/or slice
number and/or ROI size is then observed. We have analyzedDWMRI scansfor a
numberof patients.

Results: Positiveincreases in pixel intensityresult in lower ADC valuesand we hence
observethe largestrelativevariation with this change. For the nominal~300mm2 ROI,
with a +50%increasein pixel intensity, we seea maximumrelativechangeof roughly a
factor of six going from left to right (asthe ROI crossesthe ventricles) comparedwith a
factor of threefor thenominal pixel intensity. Similar changeswereobservedfor inferior
– superior positions(slice number). We seeminimal or no variation in ADC Valuesas
theareaof theROI is variedfrom 150mm2 to 600mm2.

Conclusion: Positive variations in pixel uncertainty result in the largestvariation of
ADCs andhavethemosteffect in theregionwhich has low averagepixel intensity. This
behavior is dueto low Signalto NoiseRatio(SNR) in that region.


