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Diffusion Kurtosis Imaging: optimization of the parameters for clinical use
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BACKGROUND AND PURPOSE: Diffusion kurtosis imaging (DKI) is highlighted as a new
technique based on the non-Gaussian water diffusion analysis. DKI provides more precise
" diffusional information derived from the tissue microstructure in than conventional diffusion
- analysis such as diffusion tensor irnaging." However, the conventional protocol needs more than 10
minutes for scanning time. To find an suitable clinical setting of DKI, we examined the b value,
MPG direction, and diffusion time.

MATERIALS AND METHODS: Four normal healthy subjects (age ranged 21-24 years, mean
age 22.5) participated in the study. Using a clinical 3T-MRI scanner, we evaluate the effect of
different protocols of DKI data acquisition. All diffusion metric maps were calculated by using the

dTVILFZR. The volumes of interest were placed for the analysis of whlte matter, gray matter, and
cerebrospmal fluid. :

RESULTS AND DISCUSSION: The 3 b values protocol does not reflect the precise mean DK
value compared with 6 b values protocol. However, image acquired time with 3 b values is a half
and that is very important for clinical use.

Although the case of being immeasurable was seen at 6 MPG, the remarkable differences were not
detected in 15 to 32 MPG. However, when calculating the diffusion kurtosis tensor for every axes,
the influence of signal deficit cannot be denied. We conclude that the numbers of MPG are needed
more than 15 axes and we recommerid the 20 MPG for the stable calculation.

As long as diffusion time is extended, the mean DK value of the CSF is nearly zero. Thus, we
considered that long diffusion time reflects a more precise dlffusmn phenomenon. However, long
* diffusion time is also required to extend the TE.

CONCLUSIONS: We studied the combination of b value, MPG direction, and
diffusion time and we propose the DKI protocol, which could acquire the whole brain
with 6 minutes and 50 seconds. We considered that following imaging parameters were
suitable for clinical use: TR/TE 7437/70ms; slice thickness 3mm; 3x3mm resolution;
MPG directions 20; b value 0, 1000, 2000[s/mm2]; A/5 45.3 / 13.3ms.



