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Fig. 1. Relationship between b-values and SNR when imaging parameters are changed. (a)
when number of excitations (NEX) is changed, (b) when slice thickness is changed, (c) when
FOV is changed, (d) when number of matrix is changed.
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Fig. 2. Comparison of the CNR by the state of high SNR and low SNR. (a) CNR when imaging
parameters are changed in high SNR (SNR 54.13, b-value 500 s/mm?), (b) CNR when imaging
parameters is changed in low SNR (SNR 1.348, b-value 4000 s/mm?).
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Fig. 3. Relationship between b-values and ADC values when imaging parameters are changed.
(a) when number of excitation (NEX) is changed, (b) when slice thickness is changed, (c) when
FOV is changed, (d) when number of matrix is changed.
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Diffusion-weighted imaging (DWI) has been clinically applied to whole body examinations. Signals
obtained from DWI can be used to estimate apparent diffusion coefficients (ADCs). The ability to ob-
tain DWI using very high b-values has recently improved, but the signal-to-noise ratio (SNR) and
contrast-to-noise ratio (CNR) have become difficult to maintain at certain levels. To optimize the imag-
ing parameters, it is important to understand the imaging parameters related to SNR. This study
investigated the effects of imaging parameters used for DWI on the SNR and CNR and the accuracy
of ADC measurements. Increasing the voxel size was found to improve the SNR and CNR at any b-
value. A stable ADC could be measured at very high b-values. When the number of excitations was
changed, the SNR was improved at any b-value. Although the CNR was improved at low b-values,
similar to other parameters, it was only slightly improved at high b-values. A change in the number of
excitations had little effect on the accuracy of the ADC measurement. In DWI, only magnitude im-
ages were added to secure randomness of the diffusion. Therefore, because the signal intensity of the
background noise did not change even when magnitude images were added, the accuracy of the CNR
and of ADC measurements under low SNR was not improved.
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