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Investigation on the SNR measurement in clinical brain MR images
—The influence of tissue non-uniformity, motion artifact and
imaging method on the measured value—

SATO Yoshiomi® FUJITA Isao™ SASAKI Hiroshi™

Abstract

We investigated the influence of the imaging method, heterogeneity of tissues in the
region of interest (ROI), and motion artifacts on the signal-to-noise ratio (SNR) of brain
images obtained by MRI using the identical ROI and subtraction methods. We used 2D
FE, T1-weighted 2D SE, T2-weighted 2D FSE, and 3D FE as the imaging methods, and
we measured SNR by setting a total of 16 ROIs in the white matter area located in the
right and left frontal lobes, basal ganglia, and occipital lobe of each image. The influence
of motion artifacts was investigated by comparing the standard deviation of ROIs set in
the mno-signal region in the frequency-encoding direction with those in the
phase-encoding direction. As a result, it became clear that the influence of motion
artifacts and heterogeneity on measured SNR values increased as SNR increased with
an increase in the number of excitations and that the extent of influence varied
depending on the imaging methods. In particular, it should be noticed that even if the
number of excitations is increased to obtain an image with high SNR in the 2D FSE and
3D FE imaging methods, the expected image quality may not be obtained because the
influence of motion artifacts increases.

Keywords : SNR, White Matter, Subtraction Method,
Identical Region of Interest(ROI) Method
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