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PURPOSE: To use the increased frequency separation and signal to noise ratio in concert with prolonged T4 at 7T to obtain signal
enhancements necessary to detect subtle tissue changes in the spinal cord in healthy and multiple sclerosis (MS) subjects using
chemical exchange saturation transfer (CEST) MRI.

METHODS: Optimal pulsed CEST saturation parameters (25-ms, By = 2 pT) found via simulation were implemented for pulsed CEST
MRI' in ten healthy controls and ten MS patients at 7T. Imaging used a multi-shot 3D gradient echo with multi-shot EPI (factor of 7),
TR/TEAlip = 65 ms/7.2 ms/5°. The image in-plane resolution was 1.5 x 1.6 mm? for five 5-mm slices using sensitivity encoding in both
directions (factor = 2). Fat suppression was accomplished using a binomial excitation pulse resulting in a scan time of 5.46 s per image.
Results were examined using traditional asymmetry analysis and Lorentzian fit method.

RESULTS: Distinct spectral features for all tissue types studied were found both up- and down-field from the water resonance with
example data shown in Fig. 1. The z-spectra derived from all healthy subjects (Panel C, black) had the expected shape with CEST
effects apparent from 2.0 ppm — 4.5 ppm and is compared to that derived from an MS lesion indicated by yellow arrows on the T1-w (A)
and T2-w (B) images. This patient’s normal appearing white
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