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Repeatability study on quantization parameters of intravoxel incoherent motion obtained by

different estimation methods
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Abstract: Objective To study the repeatability of intravoxel incoherent motion (IVIM) parameters of diffusion weighted imaging
(DWI]) in normal renal cortex obtained by two different estimation methods. Methods Eighteen volunteers were enrolled and
underwent free-breathing abdominal-renal multi-b-value DWI twice using Philips Ingenia 3.0T magnetic resonance imaging
equipment. Based on the double exponential model, the quantization parameter maps (D, D*, f) of IVIM were calculated from
multi-b-value DWI data using non-linear least squares (NLLS) method and Bayesian estimation (Bayes) method. Three equally
sized regions of interest were selected from bilateral renal cortex, and the mean of each parameter was calculated. Th repeatability
of each parameter estimated by the two methods was analyzed using Bland-Altman method. Results The coefficients of variation
of parameters D, f, and D* calculated by Bayes method between two scans were 37.4%, 30.0%, and 64.0%, respectively; while
those calculated by NLLS method between two scans were 40.7%, 35.2%, and 53.7%, respectively. The coefficients of variation
of parameters D and f calculated by Bayes method were lower than those of NLLS method, indicating that Bayes method had better
consistency; and the coefficient of variation of D* obtained by NLLS method was lower than that of Bayes method, indicating
that NLLS method had better consistency. Conclusion The stability and reliability of various quantitative parameters in the renal
cortex can be improved by two methods based on double exponential model:using Bayes method to obtain parameters D and f,
and using NLLS method to obtain parameter D*.
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