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INTRODUCTION

Magnetic Resonance Spectroscopic Imaging (MRSI) is a noninvasive monitoring technique that provides significant biochemical information on the
molecules of the organism under investigation. Metabolite quantification of MRSI data needs to be accurate to help in brain tumor diagnosis. The
quantities of interest are the metabolite concentrations, which can be computed from the weighting coefficients (amplitudes) of the linearly combined in
vitro profiles. In this study we propose a new quantification method for MRSI data, which exploits spatial prior knowledge. Previous studies showed that
the exploitation of spatial context led to significantly better results for quantification, see [1].

METHOD

During an MRSI acquisition, MR spectra are measured in a grid of voxels. The signal from each voxel is quantified using information coming from the
spectral parameters (frequency shifts, damping corrections, phase shifts, etc) of the surrounding voxels. This new approach is implemented as a new
version of AQSES (Accurate Quantification of Short-echo Time Magnetic Resonance Spectroscopic Signals) [2], which fits the whole complex signal in
the time-domain. AQSES is already proved to be a robust quantification method. Our assumption is that adjacent voxels should have signals with similar
spectral parameters. If we consider a center voxel and its corresponding nonlinear parameters, than the signals of the surrounding voxels are

characterized by the nonlinear parameters 05 , with s = 1...S. The parameter vector HC should depend on the parameter vectors 6, The number of

parameters is assumed to be the same for all voxels. In order to take into account the dependence between the parameters of the center voxel ec and
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where y (t) is the time-domain signal of the center voxel. § is the estimated signal characterized by the parameters @_, o’ is the variance of the

noise, ,Bcs is a weighting scalar which gives the influence of the parameters 05 on the parameters HC. The (diagonal) matrix W provides possibility

different weightings for each nonlinear parameter. Several sweeps through all voxels are performed until convergence.

RESULTS

We analyzed the performance of our method, by computing the relative root mean square error (RRMSE) on a set of 10 simulated MRSI images of a
6x6 grid of voxels, considering different levels of signal to noise ratios (SNR). We compared the results with the performance of the initial version of
AQSES, see Tablel. Results on in vivo MRSI from a patient with glioblastoma are shown in Figurel.

CONCLUSIONS
A new automated method for quantification of MRSI data, able to deal with spatial information, is proposed. This yields more accurate spectral
parameter estimation then the one obtained with a single voxel quantification method such as AQSES.
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region with normal tissue (Figurel a-f). Better estimates of the
metabolites weights are obtained with the new version of AQSES.
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