AbstractID:6504Title: Rdationshipof Uncertanty in Pixel Intensity to Apparent
Diffusion CoefficientCalculation

Purpose: To estimde how variations in pixel uncertaintycan affect calculatons of
ApparentDiffusion Coefficients (ADCs) usedin thergy evaluation.

Methods and Materials: ADCs are calculatedfor a Regionof Interest(ROI) using
Diffusion Weighted Magnégic Resonancelmaging (DWMRI). Uncertaintiesin pixel
intensitiese.g dueto noise, are simuladedby increasingor decreasingpixel intensitiesby
+ 50% from their nominal value. The large value (50%) of variationallows trendsto be
obsrvedmoreeasily. Theresultingmodified DWMRI imagesarethenusedto calculate
ADC for ROIs, and the variaion of the ADC as a function of position and/or slice
numberand/or ROI size is then observed. We have analyzedDWMRI scansfor a
numberof patients.

Resuts: Positiveincreases in pixel intensityreault in lower ADC valuesandwe hence
observethe largestrelative vaiation with this change. For the nominal ~300mm? RO,

with a +50%increasean pixel intensity, we seea maximumrelativechangeof roughly a
factor of six goingfrom left to right (asthe ROI crosesthe ventricleg comparedwith a
factor of threefor thenominal pixel intensty. Similar changesvereobservedfor inferior

— superig positions(slice numbe). We seeminimal or no variation in ADC Valuesas
theareaof the ROl is variedfrom 150 mm? to 600 mn.

Conclusion: Positive vanations in pixel uncertanty result in the largestvariation of
ADCs andhavethe mosteffect in the regionwhich has low averagepixel intensity This
behauor is dueto low Signalto NoiseRatio (SNR) in tha regon.



