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Nina Tunariu', David J Collins', Matthew Orton', James A d'Arcy’, Veronica A Morgan', Sharon L Giles', and Nandita M deSouza'
'CR-UK and EPSRC Cancer Imaging Centre, Institute of Cancer Research and Royal Marsden Hospital, Sutton, London, United Kingdom

Introduction: There is an increasing interest in use of Diffusion Weighted MRI (DW-MRI) in clinical trials as a potential biomarker for early therapy response.
The choice of b values and model used for fitting data acquired potentially affects the quantified ADC values and their reproducibility. The literature suggests that
assumption of a simple exponential relationship between signal attenuation and b value for ADC calculation may be too simplistic'? and that using more
complicated mathematical models which account for the non-monoexponential behaviour of the diffusion signal attenuation in tissues results in a better data
fitting®* and potentially less variable ADC estimates. Approaches which have been used to model the nonlinear decay of DWI signal intensity when more than 2
b-values are acquired, include Intravoxel Incoherent Motion (IVIM)’, stretched-exponential fitting, which describes diffusion-related signal intensity decay as a
continuous distribution of sources decaying at different rates’, diffusion kurtosis which takes into account the extent to which the diffusion of the water molecules
deviates from a Gaussian distribution’ and a gaussian model® which accounts for within-voxel heterogeneity. The purpose of this study was to evaluate the
influence of the mathematical model used to fit the DW-MRI data on the ADC values and their reproducibility. The goodness of fit for each model was also
assessed.

Methods: 10 healthy volunteers were scanned twice, 1-7 days apart, on 1.5T Avanto (Siemens, Erlangen, Germany). The DW-MRI measurements were acquired
with a free-breathing, multiple-averaging technique, using single-shot echo-planar MR imaging (TR/TE 3500/69ms, Smm thickness, 340-mm FOV, 128 x 104
matrix, images interpolated to a 256x208 matrix, 7 b-Values of 0, 50,100, 300, 600, 900 and 1050 s/mm?2 in three orthogonal directions). An experienced
radiologist drew regions of interest (ROI) within the right lobe of the liver, spleen, psoas muscle and renal cortex on the 20 studies. The ROIs were visually
matched between the two visits for same volunteer and also visually matched as closely as
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the data goodness of fit and include terms to penalised over-complex models — increasingly
negative values indicate the preferred model.

Results: The distribution of the ADC values using different models followed a similar
pattern across the organs with the highest values being obtained using the kurtosis model
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