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Introduction

Magnetic resonance spectroscopic imaging (MRSI) is a powerful tool to map brain metabolites relevant to brain diseases
[1]. Low spatial resolution, outside lipid contamination and model dependence of spectral quantification of MRSI data
represent technical challenges that can compromise the accuracy of metabolite concentration values measured in
different tissue compartments [2,3]. Absolute spectral quantification requires correction for signal loss due to cerebral
spinal fluid (CSF) partial volume, which is sensitive to errors in tissue segmentation and correction for signal relaxation
effects [4]. In this study we investigate the effects of CSF fraction on absolute quantification as a function of spatial
resolution for voxel sizes of 0.3, 1.2 and 4.8 cc.

Methods

Data in 3 healthy volunteers were obtained on a 3 T TIM Trio scanner equipped with 32 channel head array RF coil. T1-
weighted Magnetization Prepared Rapid Gradient Echo (MP-RAGE) scans and multi-slice T2-weighted turbo spin-echo
data were obtained for tissue segmentation and spatial coregistration. Water suppressed data (WS) were acquired from a
supraventricular axial slice using the PEPSI sequence with 8-slice outer volume suppression along the perimeter of the
brain [4] (TR: 2 s, TE: 15 ms, spatial matrix: 64x64, FOV: 286x286 mm?, slice thickness: 15 mm, number of averages: 16,
acquisition time: 34 min). Data were reconstructed as described previously [5] using only mild spatial apodization (Fermi
filter: R= 0.9, D=0.1) to preserve spatial resolution. Constrained spectral fitting in reference to a non-WS (NWS) scan was
performed using LCModel with simulated basis sets of 18 metabolites [5]. Correction for relaxation attenuation and partial-
volume effects (PVC) [5] was performed using tissue segmentation with FSL. In addition, the 64x64 matrix data were
donwsampled in k-space to 32x32 and 16x16 matrices.

Results

The sensitive volume (no. of voxels with CSF fraction below threshold) strongly decreases with decreasing CSF fraction
threshold (Figs.1 and 2). Except for the largest voxel size, increasing CSF fraction increases pure GM concentrations
while reducing WM concentrations (Fig.2). Increasing spatial resolution reduces CSF contamination, increases sensitive
volume and improves the estimation of the slope of metabolite concentration vs. GM fraction (Fig 2). The pure WM and
GM metabolite concentrations as a function of CSF fraction are approximated by 1st order polynomial fit when the CSF
fraction is greater than 60%, 30% and 10% for 4.8 cc, 1.2 cc and 0.3 cc respectively (fig. 2). The metabolites
concentrations are in the range of literature values [3, 4, 5] for voxel sizes of 0.3 and 1.2 cc, but not for 4.8 cc. (Table 1)
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