'H SPECIAL-MRSI at Ultra-Short TE: Improved Metabolite Detection for Multiple Voxels in Human Brain at 3T
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Introduction

Benefitting from full signal intensity at short TE provided by the spin echo full intensity acquired localized (SPECIAL) MR
spectroscopy (MRS) technique (1), improved metabolite quantification was achieved in *H single volume studies on clinical platforms
(2). However, many applications require spectra from multiple voxels as can be acquired in MR spectroscopic imaging (MRSI) (3),
e.g. to avoid sampling issues in tumor diagnostics. Thus, the aim of this study was to realize *H MRSI using SPECIAL at ultra-short
TE (< 10 ms) in human brain on a clinical scanner at 3T and to determine whether an increased number of metabolites could be

quantified in multiple voxels.

Methods
Scans were performed on a 3T Verio system
(Siemens  Medical  Solutions,  Erlangen,

Germany) using a transmit/receive volume RF
coil. First- and second-order shims were
adjusted using FAST(EST)MAP (4). 2D 'H
MRSI data were acquired for N = 5 volunteers
using the SPECIAL technique with the
following scan parameters: VOI = 60x60x20
mm®, FOV =160x160 mm? matrix = 16x16,
TR/TE = 4000/6.6, Tsq = 512 ms, number of
averages = 2. Metabolite ratios were determined
using LCModel (5). Exemplarily, for each
volunteer, results were averaged over 3 selected
voxels of mainly white matter (WM) and
mainly gray matter (GM) each before averaging
over volunteers.

Results

Localized shimming resulted in water linewidths of 7.0 £ 0.4 Hz for the
VOI. Resulting spectra showed no major artifacts and no lipid
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Fig. 1. *H MRSI grid (left) and spectra (center) from the parietal lobe of a human
volunteer acquired with the SPECIAL-MRSI sequence. Sample spectra from a
mainly WM and a GM-rich voxel are shown enlarged (right). Data processing for
the latter consisted of zero-filling up to 4-k data points, 1 Hz Gaussian weighting of
the FID, Fourier transformation, and phase correction.

contaminations (Fig. 1). The metabolites Glu, Ins, NAA, GPC+PCho, |Cr

NAA+NAAG, Ins+Gly, Cr+PCr, and Glu+GIn were reliably detected
(CRLB < 20%) in all usable 25 voxels from the VOI (excluding slice
profile effects). On average, between 8 and 14 metabolites were reliably
quantified for each voxel, and 11 metabolites for all of the selected

voxels (Table 1). In addition, for the selected GM-rich voxels, the ratio | ns

/Cr for GIn was found as 0.40 + 0.11 with CRLB =9 + 4.7%.

Discussion

For the first time, *"H MRSI using the SPECIAL technique was realized
on a clinical platform. The high data quality and minimization of T,
losses and J-evolution effects due to the use of an ultra-short TE allowed
the reliable quantification of several metabolites in multiple voxels. An
increased ratio NAA/Cr in WM compared to GM was observed, as was
also reported in (6). Schemes to reduce scan time, such as weighted k-
space acquisitions are currently being explored to render the technique
even more attractive for clinical application. It is concluded that MRSI
enhanced human

with  SPECIAL results in
quantification in multiple voxels.
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Table 1. Metabolite quantification of *H SPECIAL-MRSI
spectra. Metabolite ratios and Cramer-Rao lower bounds
(CRLBs) are given as mean values * standard deviations
for selected WM- and GM-rich voxels (Nyoxers = 15 each).
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