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Introduction: Analysis of high-resolution, multi-slice or 3D magnetic resonance spectroscopic images (MRSI) of the brain using conventional tools is
challenging due to the large number of spectra present. A commonly used approach is to average over voxels by defining regions of interest (ROI).
However, identification of corresponding areas across subjects is not straightforward and, in addition of being time consuming, this approach may be
biased by the inter-evaluator variations. We describe an approach to MRSI analysis based on atlas-based methods, where an automated 3D
parcellation is applied in each individual, allowing to obtain an average spectrum, with high signal to noise ratio (SNR), for dozens of anatomically
defined structures (ROIs) . Subject mapped to Template
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suppression sequence. Scan parameters
were TR/TE 3000/140 msec, FOV 240 x 240
mm, 32x32 matrix, voxel size 0.7 cm®, scan
time 14 minutes with a SENSE acceleration
factor of 4. A non-water-suppressed MRSI
scan and a high resolution 3D MP-RAGE
scan were also recorded. Peak areas were
automatically measured by integration, and
for each slice, quantitative (mM) metabolic
images were created by referencing to the
brain water signal from the same voxel. As shown in Fig. 1, the MP-RAGE, co-registered with MRSI, was mapped to a single subject template' that was
parceled into 73 3D ROls, using large-deformation diffeomorphic metric mapping (LDDMM)?. Using the deformation fields from LDDMM and the linear
matrix, the parcellation map was warped from our template to each subject original space. Each individual parcellation map was then eroded to account
for sulcal or ventricular cerebrospinal fluid contamination and the cortex was segregate from white matter in peripheral ROls, resulting in a final definition
of 123 parcels per individual. The entire process was done using the software DiffeoMap and ROIEditor (www.mristudio.org). Cho, Cr and NAA
concentrations, normalized by the water, were then automatically calculated from the defined parcels.
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‘ 1435.1 previously described in gray and white matter. The average spectra from each parcel
displayed substantial SNR improvement compared to spectra from individual voxels
(typically >2 times higher SNR), as shown in Fig. 3.
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Fig. 2: Average of metabolic concentrations (+SD), per  ontrols comparisons, or other applications such as longitudinal studies.
region. Colors represent concentrations in mM. Conclusion: Automated, quantitative atlas-based analysis of MRSI data is feasible and
yields results in good agreement with prior literature values obtained using manual analysis techniques. In the future, it may be used for automated
comparison of patient and controls.
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