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Supplementary Figures and Tables 

 

Supplementary Figure 1. Patient flowchart. DKI = diffusion kurtosis imaging. 
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Supplementary Figure 2. The violin plot depicting significant DKI histogram 

features (P <0.05), grouped for five common meningioma subtypes. 

men meningothelial meningiomas, fib fibrous meningiomas, tra transitional 

meningiomas, ang angiomatous meningiomas, aty atypical meningiomas 
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Supplementary Table 1. Inter-observer variability in DKI histogram parameters of 

meningiomas 

Metrics 

Intra-class correlation coefficient  

(95% CI for Inter-observer) 

MD  

10th percentile 0.995 (0.992-0.997) 

25th percentile 0.997 (0.995-0.998) 

75th percentile 0.990 (0.983-0.994) 

90th percentile 0.972 (0.954-0.983) 

Kurtosis 0.843 (0.745-0.903) 

Maximum 0.838 (0.738-0.900) 

Mean 0.993 (0.989-0.996) 

Median 0.997 (0.995-0.998) 

Minimum 0.881 (0.808-0.927) 

Skewness 0.846 (0.751-0.905) 

Variance 0.788 (0.656-0.869) 

FA  

10th percentile 0.999 (0.998-0.999) 

25th percentile 0.999 (0.998-0.999) 

75th percentile 0.997 (0.995-0.998) 
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90th percentile 0.996 (0.994-0.998) 

Kurtosis 0.879 (0.804-0.925) 

Maximum 0.893 (0.827-0.934) 

Mean 0.998 (0.997-0.999) 

Median 0.998 (0.996-0.999) 

Minimum 0.948 (0.915-0.968) 

Skewness 0.911 (0.856-0.945) 

Variance 0.987 (0.979-0.992) 

MK  

10th percentile 0.983 (0.973-0.990) 

25th percentile 0.994 (0.991-0.996) 

75th percentile 0.997 (0.995-0.998) 

90th percentile 0.996 (0.993-0.997) 

Kurtosis 0.546 (0.264-0.720) 

Maximum 0.818 (0.705-0.888) 

Mean 0.995 (0.993-0.997) 

Median 0.998 (0.996-0.999) 

Minimum 0.838 (0.737-0.900) 

Skewness 0.724 (0.553-0.830) 

Variance 0.973 (0.957-0.983) 

Note: CI: confidence interval. 
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Supplementary Table 2. DKI histogram parameters of other four meningioma 

subtypes 

 psammomatous secretory metaplastic anaplastic 

MD     

25th percentile 0.92 (0.91~0.94) 1.36 1.06 1.07 

75th percentile 0.82 (0.81~0.85) 1.45 1.21 1.40 

10th percentile 0.79 (0.78~0.82) 1.32 1.01 0.99 

90th percentile 1.00 (0.98~1.01) 1.52 1.47 1.71 

Kurtosis 19.74 (13.36~21.62) 10.47 6.73 7.80 

Maximum 1.87 (1.56~1.98) 2.06 2.00 3.22 

Mean 0.88 (0.87~0.91) 1.42 1.18 1.28 

Median 0.86 (0.86~0.89) 1.41 1.13 1.19 

Minimum 0.72 (0.69~0.75) 1.24 0.79 0.69 

Skewness 2.89 (2.06~3.43) 1.81 1.71 1.88 

Variance 0.01 (0.01~0.01) 0.01 0.04 0.11 

FA     

25th percentile 0.14 (0.12~0.20) 0.07 0.09 0.07 

75th percentile 0.21 (0.19~0.29) 0.13 0.14 0.14 

10th percentile 0.10 (0.09~0.13) 0.05 0.07 0.05 

90th percentile 0.25 (0.23~0.34) 0.16 0.18 0.18 

Kurtosis 2.92 (2.92~3.00) 3.80 4.41 4.14 

Maximum 0.37 (0.34~0.48) 0.29 0.27 0.39 

Mean 0.17 (0.16~0.24) 0.10 0.12 0.11 

Median 0.17 (0.16~0.24) 0.10 0.12 0.10 

Minimum 0.02 (0.02~0.06) 0.01 0.02 0.01 

Skewness 0.07 (0.04~0.26) 0.68 0.87 1.026 
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Variance 0.003 (0.003~0.006) 0.002 0.002 0.003 

MK     

25th percentile 0.76 (0.73~0.81) 1.03 0.62 1.07 

75th percentile 0.96 (0.89~0.99) 1.10 0.83 1.40 

10th percentile 0.65 (0.62~0.73) 0.99 0.49 0.87 

90th percentile 0.99 (0.93~1.04) 1.13 0.89 1.51 

Kurtosis 3.24 (2.89~3.53) 1.22 1.05 3.06 

Maximum 1.13 (1.10~1.19) 1.06 0.72 2.18 

Mean 0.88 (0.82~0.89) 1.06 0.73 1.22 

Median 0.91 (0.84~0.92) 0.72 0.38 1.26 

Minimum 0.51 (0.44~0.56) -0.91 -0.29 0.46 

Skewness -0.58 (-0.59~-0.35) 0.004 0.02 -0.42 

Variance 0.009 (0.007~0.023) 1.03 0.62 0.06 

psa psammomatous meningiomas, sec secretory meningiomas, met metaplastic 

meningiomas, ana anaplastic meningiomas 

 

Supplementary Table 3. ROC results of DK histogram metrics for differentiating 

low-grade from high-grade meningiomas 

Metrics AUC Cutoff  Sensitivity Specificity Youden PPV NPV 

MKp10 0.677 0.80 79.13 66.67 36.80 94.7 20.7 

MKp25 0.773 0.93 92.21 61.11 53.32 95.3 47.8 

MKp75 0.847 1.11 100.00 55.56 55.56 95.1 100.0 

MKp90 0.870 1.01 66.88 88.89 55.77 98.1 23.9 

MKmean 0.807 1.00 94.81 61.11 55.92 95.4 57.9 
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MKmedian 0.805 1.01 94.81 61.11 55.92 95.4 57.9 

MKmax 0.743 1.21 51.30 88.89 40.19 97.5 17.6 

MKvariance 0.760 0.0193 87.01 61.11 48.12 95.0 35.5 

MDmax 0.702 2.50 74.03 77.78 51.80 96.6 25.9 

MDskewness 0.644 1.28 55.19 83.33 38.53 96.6 17.9 

MDvariance 0.707 0.0225 59.74 77.78 37.52 95.8 18.4 

Note: AUC= area under the curve, Cutoff= cutoff value, Youden= Youden's index, 

PPV= positive predictive value, NPV= negative predictive value. MDmax and 

MDskewness are in units of × 10-3 mm2/sec.  

 

Supplementary Table 4. Pearson Correlation Coefficients between DKI Histogram 

Parameters and Ki-67 Labeling Index 

Parameter Correlation 

Coefficient(r) 

P value 

MD   

10th percentile -0.137 0.097 

25th percentile -0.124 0.135 

75th percentile -0.058 0.485 

90th percentile 0.023 0.782 

Kurtosis 0.054 0.518 

Minimum -0.243 0.003** 

Mean -0.074 0.371 

Median -0.100 0.225 

Maximum 0.265 0.001** 

Skewness 0.146 0.076 
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Variance 0.395 <0.001** 

FA   

10th percentile -0.066 0.422 

25th percentile -0.056 0.496 

75th percentile 0.008 0.919 

90th percentile 0.059 0.474 

Kurtosis -0.015 0.853 

Minimum -0.138 0.096 

Mean -0.008 0.926 

Median -0.034 0.680 

Maximum 0.172 0.037* 

Skewness 0.110 0.184 

Variance 0.264 0.001** 

MK   

10th percentile -0.017 0.841 

25th percentile 0.143 0.084 

75th percentile 0.487 <0.001** 

90th percentile 0.563 <0.001** 

Kurtosis -0.041 0.617 

Minimum -0.377 <0.001** 

Mean 0.332 <0.001** 

Median 0.323 <0.001** 

Maximum 0.508 <0.001** 

Skewness 0.041 0.619 

Variance 0.680 <0.001** 

Note: * P<0.05 ** P<0.01 


