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image, (F) pre—Gaussian filter processing DK image(c = 0.1) (G) pre-Gaussian filter
processing DK image (0=0.5) (H) pre—-Gaussian filter processing DK image (o = 1.0)

(I) pre-median filter processing DK image (radius = 0.5) (J) pre-median filter
processing DK image (radius = 1.0) (K) pre-median filter processing DK image (radius =
1.5) (L) pre-NLM processing DK image (o =5) (M) pre-NLM processing DK image (o =
15) (N) pre-NLM processing DK image (o = 30). DWI: diffusion—-weighted image; DKI:
diffusion kurtosis image; NLM: non local mean filter.
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Table 1. Variation in the median value of the phantom with filter parameters.

Tumor ROI Normal ROI
p-Value p-Value
Filter Type Parameter Median (Q1, Q3) Median (Q1, Q3)
oc=0 0.715 (0.327, 1.014) 0.055 (0.000, 0.346)
o=0.1 0.715 (0.327, 1.014) 1.00 0.055 (0.000, 0.346) 1.00
o=02 0.715 (0.327, 1.014) 1.00 0.055 (0.000, 0.346) 1.00
o=03 0.717 (0.334, 1.011) 1.00 0.058 (0.000, 0.347) 1.00
o=04 0.710 (0.406, 0.981) 1.00 0.075 (0.000, 0.349) 1.00
Gaussian o=05 0.712 (0.504, 0.920) 1.00 0.104 (0.000, 0.358) 1.00
o=0.6 0.718 (0.556, 0.879) 1.00 0.153 (0.000, 0.358) 1.00
o=07 0.728 (0.597, 0.869) 1.00 0.179 (0.000, 0.356) 1.00
o=0.8 0.731 (0.618, 0.856) 1.00 0.206 (0.000, 0.356) 1.00
=09 0.730 (0.632, 0.854) 0.76 0.225 (0.000, 0.353) 1.00
o=1.0 0.733 (0.645, 0.845) 0.47 0.232 (0.000, 0.353) 1.00
Radius =0 0.715 (0.327, 1.014) 0.055 (0.000, 0.346)
. Radius = 0.5 0.713 (0.525, 0.905) 1.00 0.027 (0.000, 0.351) 1.00
Median Radius=1.0  0.692 (0.562, 0.874) 1.00 0.066 (0.000, 0.352) 1.00
Radius=1.5 0.701 (0.558, 0.855) 1.00 0.066 (0.000, 0.346) 0.74
o=0 0.715 (0.327, 1.014) 0.055 (0.000, 0.346)
oc=1 0.723 (0.317, 1.013) 1.00 0.051 (0.000, 0.344) 1.00
o=2 0.723 (0.393, 0.982) 1.00 0.031 (0.000, 0.344) 1.00
oc=3 0.707 (0.430, 0.938) 1.00 0.041 (0.000, 0.351) 1.00
oc=4 0.705 (0.451, 0.951) 1.00 0.067 (0.000, 0.367) 1.00
c=>5 0.703 (0.458, 0.951) 1.00 0.061 (0.000, 0.354) 1.00
NLM oc=6 0.714 (0.447, 0.952) 1.00 0.077 (0.000, 0.360) 1.00
oc=9 0.718 (0.457, 0.962) 1.00 0.049 (0.000, 0.358) 1.00
o=10 0.718 (0.454, 0.946) 1.00 0.030 (0.000, 0.353) 1.00
o=15 0.732 (0.514, 0.927) 1.00 0.024 (0.000, 0.351) 1.00
o=20 0.741 (0.555, 0.904) 1.00 0.067 (0.000, 0.354) 1.00
o=25 0.727 (0.578, 0.892) 1.00 0.092 (0.000, 0.364) 1.00
o=30 0.718 (0.583, 0.893) 1.00 0.057 (0.000, 0.360) 1.00

ROL region of interest; Q1: the lower quartile value under which 25% of data points are found, in increasing
order; Q3: the upper quartile value under which 75% of data points are found, in increasing order; NLM: nonlocal
means. p indicates the result of the Kruskal-Wallis test with Holm's test to compare the signal values between the
tumor and normal ROIs in the images obtained with and without a filter.
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Table 2. Change in the variance in the mean kurtosis values and the area under the receiver operating
characteristic curve values for each filter parameter in the phantom.

Filter Homogeneity Evaluated by Fligner-Killeen Test Discernment Ability
Filter Type Filter Parameter p-Value for Tumor ROI p-Value for Normal ROI AUC Value
c=0.0 0.835
c=01 1.000 1.000 0.835
=02 0.999 1.000 0.835
o=03 0.637 0.000 0.837
c=04 0.000 0.000 0.865*
Gaussian oc=05 0.000 0.003 0.912*
c=0.6 0.000 0.567 0.948 *
o=07 0.000 0.962 0.967 *
=08 0.000 0.502 0.978 *
o=09 0.000 0.945 0.984 *
oc=1.0 0.000 0.854 0.988 *
Radius=10 0.835
Median Rad%us =0.5 0.000 0.000 0.919 *
Radius = 1.0 0.000 0.000 0.956 *
Radius = 1.5 0.000 0.001 0.965 *
o=0 0.835
o=1 0.445 0.000 0.836
o=2 0.041 0.000 0.858 *
o=3 0.000 0.000 0.871*
o=4 0.000 0.000 0.881*
o=>5 0.000 0.000 0.884 *
NLM o=6 0.000 0.000 0.880 *
o=9 0.000 0.000 0.889 *
o=10 0.000 0.000 0.896 *
o=15 0.000 0.000 0.924 *
o=20 0.000 0.000 0.957 *
o=25 0.000 0.002 0.959 *
o =230 0.000 0.000 0.965 *

RO region of interest; AUC: area under the receiver operating characteristic curve; NLM: nonlocal means. p-value
indicates the results of the Fligner-Killeen homogeneity of variance test to compare the variance between the
images obtained with and without a filter for the tumor and normal ROIs. The AUC value indicates the ability
to discern between the tumor and normal tissues. * indicates a significant difference (p < 0.001) in AUC values
between the tumor and normal ROIs in the images obtained with and without a filter.
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Table 3. Case information and the site and number of pixels of the regions of interest.

ROI Setting

Tumor ROI * Normal ROI **
Case Histological Classification
Position Number of Pixels Position Number of Pixels
1 434 Erector spinae muscle 40
2 Maxill 334 Masseter muscle 119
3 axilia 219 Masseter muscle 214
4 132 Lateral pterygoid muscle 100
5 Squamous cell carcinoma Mandible 63 Masseter muscle 87
6 289 Masseter muscle 322
7 Tongue 245 Masseter muscle 65
8 21 Erector spinae muscle 300
9 . S . 412 Temporal muscle 200
10 Adenoid cystic carcinoma Palate 59 Masseter muscle 177
11 Acinic cell carcinoma Parotid gland 223 Masseter muscle 110
12 Malignant lymphoma Maxilla 154 Masseter muscle 186
13 Osteosarcoma Mandible 117 Erector spinae muscle 222

ROI: region of interest. * ROI of the tumor tissue set on the slice, showing the maximum area of the tumor. ** ROI of
the normal tissue set on the erector spinae, masseter, lateral pterygoid, or temporalis muscle on a slice of tumor ROL
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Figure 2. Clinical images of case 9. (A) Diffusion-weighted (DW) image (b =0 s/mm?). (B) Diffusion
kurtosis (DK) image. (C) Pre-Gaussian filter processing DK image (o = 0.5). (D) Pre-median filter
processing DK image (o = 0.5). (E) Pre-nonlocal mean filter (NLM) processing DK image (o = 15).
The white line indicates the tumor region of interest (ROI), and the red line indicates a normal ROI

surrounding the right temporalis muscle.
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Figure 3. Mean kurtosis (MK) values of the tumor and normal regions of interest (ROIs) in clinical
practice. Box-and-whisker diagram of the MK values of the tumor and normal ROIs in the pixel
analysis. The vertical axis is the MK value. The horizontal thick line in each box represents the
median (50th percentile) of the measured values; the top and bottom of the box represent the 25th
and 75th percentiles, respectively; and the whiskers indicate the range of observed data points
from the maximum to minimum within the 1.5 quartile range indicated by the box. Circles indicate
outliers. O(T): unfiltered diffusion kurtosis (DK) image for the tumor tissue; G(T): pre-Gaussian
filter processing DK image for the tumor tissue; M(T): pre-median filter processing DK image for the
tumor tissue; N(T): pre-nonlocal mean filter (NLM) for the tumor tissue processing DK image; O(N):
unfiltered DK image for the normal tissue; G(N): pre-Gaussian filter processing DK image for the
normal tissue; M(N): pre-median filter processing DK image for the normal tissue; N(N): pre-NLM
processing DK image for the normal tissue. p-values reflect comparisons between two groups using
the Kruskal-Wallis test and Holm’s method. *1 for O(T), *2 for G(T), *3 for M(T), *4 for N(T), and *5
for O(N), indicating a significant difference of p < 0.001.
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Figure 4. Distinguishability between the tumor and normal tissues in clinical practice. Receiver
operating characteristic (ROC) curves based on the pixel analysis of the mean kurtosis (MK) values for
the tumor and normal ROIs are indicated as a solid line (without filter), long dashed line (Gaussian
filter), dashed line (median filter), and dotted line (nonlocal mean filter).
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