
Supplementary

Table S1 Radiomics features

Variable Features

First-order features (18) Energy, total energy, entropy, minimum, 10th percentile, 90th percentile, maximum, mean, median, 
interquartile range, range, mean absolute deviation (MAD), robust mean absolute deviation (rMAD), 
root mean squared (RMS), skewness, kurtosis, variance, uniformity

Shape features (14) Mesh volume, voxel volume, surface area, surface area to volume ratio, sphericity, maximum 3D 
diameter, maximum 2D diameter (slice), maximum 2D diameter (column), maximum 2D diameter 
(row), major axis length, minor axis length, least axis length, elongation, flatness

Gray level co-occurrence matrix 
(GLCM) features (24)

Autocorrelation, joint average, cluster prominence, cluster shade, cluster tendency, contrast, 
correlation, difference average, difference entropy, difference variance, joint energy, joint entropy, 
informational measure of correlation (IMC) 1, informational measure of correlation (IMC) 2, inverse 
difference moment (IDM), maximal correlation coefficient (MCC), inverse difference moment 
normalized (IDMN), inverse difference (ID), inverse difference normalized (IDN), inverse variance, 
maximum probability, sum average, sum entropy, sum of squares

Gray level size zone matrix (GLSZM) 
features (16)

Small area emphasis (SAE), large area emphasis (LAE), gray level non-uniformity (GLN), gray level 
non-uniformity normalized (GLNN), size-zone non-uniformity (SZN), size-zone, non-uniformity 
normalized (SZNN), zone percentage (ZP), gray level variance (GLV), zone variance (ZV), zone entropy 
(ZE), low gray level zone emphasis (LGLZE), high gray level zone emphasis (HGLZE), small area low 
gray level emphasis (SALGLE), small area high gray level emphasis (SAHGLE), large area low gray 
level emphasis (LALGLE), large area high gray level emphasis (LAHGLE)

Gray level run length matrix (GLRLM) 
features (16)

Short run emphasis (SRE), long run emphasis (LRE), gray level non-uniformity (GLN), gray level non-
uniformity normalized (GLNN), run length non-uniformity (RLN), run length non-uniformity normalized 
(RLNN), run percentage (RP), gray level variance (GLV), run variance (RV), run entropy (RE), low 
gray level run emphasis (LGLRE), high gray level run emphasis (HGLRE), short run low gray level 
emphasis (SRLGLE), short run high gray level emphasis (SRHGLE), long run low gray level emphasis 
(LRLGLE), long run low gray level emphasis (LRLGLE), long run high gray level emphasis (LRHGLE)

Neighbouring gray tone difference 
matrix (NGTDM) features (5)

Busyness, coarseness, complexity, contrast, strength

Gray level dependence matrix 
(GLDM) features (14)

Small dependence emphasis (SDE), large dependence emphasis (LDE), gray level non-uniformity 
(GLN), dependence non-uniformity (DN), dependence non-uniformity normalized (DNN), gray level 
variance (GLV), dependence variance (DV), dependence entropy (DE), low gray level emphasis 
(LGLE), high gray level emphasis (HGLE), small dependence low gray level emphasis (SDLGLE), 
small dependence high gray level emphasis (SDHGLE), large dependence low gray level emphasis 
(LDLGLE), large dependence high gray level emphasis (LDHGLE)
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