Test-retest Reliability of Dorsolateral Prefrontal Cortical GABA Measurement using an §-Channel Phased-Array Head Coil
with the J-editing Technique at 3T
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Introduction: Evaluation of brain GABA and glutamate concentrations is of major interest in many neuropsychiatric conditions
including stroke, epilepsy, substance abuse, depression, anxiety disorders, and schizophrenia. Recent studies using spectroscopic
editing measurements of occipital lobe GABA have found significant deficits in depression [1] and in anxiety disorders. Postmortem
studies have found pre- and postsynaptic alterations in schizophrenia in the dorsolateral prefrontal cortex (DLPFC) consistent with
GABA transmission deficits [2]. Recent work has shown high reliability of GABA and glutamate/glutamine (“GIx”’) measurements in
DLPFC with a single-channel standard GE quadrature volume head coil and a fairly large acquisition volume (19.5 cc) [3], as well as
significant signal-to-noise (SNR) gains with a phased-array multichannel coil in the same brain region [4]. The goal of the present
study was to evaluate the potential for utilizing this improved SNR to reduce the acquisition volume by comparing test-retest
reliability of the two configurations (single-channel with 19.5 cc voxel as previously reported [3], vs. multiple-channel with 9 cc
voxel) with the same acquisition time.
Methods: We studied 6 young adult healthy volunteers, 4 females and 2 males, to determine test-retest reliability of measurements of
GABA and Glx concentrations in the DLPFC. All spectra were recorded in 26 minutes on a 3T GE 'EXCITE' MR system using an 8-
channel phased-array head coil. Using internal landmarks on T1-weighted MRI scans, a voxel was reproducibly placed in the left
DLPFC (middle frontal gyrus), angled parallel to the brain surface, with dimensions 1.0 cm x 2.0 cm x 4.5 cm (Fig. 1). The J-edited
spin echo difference technique [5, 6] followed by a frequency-domain nonlinear least-squares spectral fitting procedure were used to
determine GABA and GIx in this DLPFC voxel (Fig. 1), which were normalized both to the creatine-containing compounds (Cr) and
to the internal water signal recorded simultaneously. Test-retest reliability of the measurements was assessed with the Pearson
correlation coefficient R (Fig. 2), with the percent coefficient of variation (%CV), and with the intraclass correlation coefficient (ICC),
a statistic that compares within- to between-subjects variance such that a maximum ICC of 1.0 indicates identity between test and
retest values.
Results: Test-retest reliability using this methodology was found to be very high. The Pearson correlation coefficient of test vs. retest
for GABA normalized to internal water was R = 0.993 (R* = 0.986, p = < 0.0001, Fig. 2). Percent coefficient of variation was %CV =
5.2%, and ICC was 0.84. Similar reliability was found for GIx to internal water ratios, as well as for both GABA and GIx ratios to Cr.
Conclusions: These data show that DLPFC GABA and GIx can be measured with high reliability under the conditions of our study.
Use of the improved SNR of the multichannel system to reduce voxel volume allows a more purely gray matter volume to be sampled.
Test-retest reliability was comparable to the single-channel configuration with larger voxel size, suggesting that the greater SNR of the
8-channel configuration can be used for voxel volume reduction without degradation of signal reliability.
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Figure 1. Panels clockwise from upper left: oblique axial (parallel to Sylvian fissure), Figure 2. Regression fit for plot of GABA ratio to internal water
sagittal, and coronal slices showing voxel size and orientation; and difference signal from first versus second scan for each of 6 healthy subjects.

spectrum showing GABA and GIx peaks with best-fit model curves.
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