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A challenge study of texture analysis for FDG-PET in oncology: A phantom
preparation and the assessment of variability toward the standardization
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F-18 fluorodeoxyglucose positron emission tomography (FDG PET) has been an
essential tool in oncology imaging. The first aim of this study is to create a heterogeneous tumor
phantom to investigate the usefulness of texture analysis and to compare textural features from
multiple PET scanners toward the standardization of a large number of textural features. In
addition, the phantom tests were applied using the NEMA IEC body phantom inserted the heterogeneous
tumoral sphere by multiple PET scanners such as a photomultiplier tube (PMT)-based PET scanner and a

digital PET scanner, and the variability of the features were evaluated.
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\ Rod diameters same as "Data Spectrum NEMA
PET BODY Phantom hollow sphere’s Rod".

1 R LI AT T 7 7 > b A
() 77 bai&ER (B 77v bR

Body 7 7 kA2, ¥J—® 37mm Ek{A(single sphere)}s . OMERL L 7= dual hollow spheres
ZEO AT, F-18 Wik & /N 7 7T 0 v FA 5.3kBg/ml. JEEX /Ny 7 7T 00 REIT 4:1 &
25 KO LE A L7z, dual hollow @ inside sphere |21, /Xy 7 7T v iRk ZE# A
L7z, PET ZEE L, el A HEE X— A OERREE (EED) &, e E (LEQ) &
L TRt a1 572, VA ME— REBEH L, BEREERSMIEEIR & R Ut Huni-, 5
HNTET —H 5 EEMEORT 21T 5 72912, 120sec/1bed THEEOWE L ~ b 2 FHER LT,
Fo, EEOBLOEEOIL, ZHOMEEICE W TEEQDIT O BB TWDN, 77 AF ¥ ff
IR 7 B A XOEBEERELZT DD, [FA—& Lz (4X4X4mm), BEGEHEITIZIE,
PET DOfiE¥%: volume fiftr V7 F 7 =7 T 5 Metavol (https://www.metavol.org/) % fH\CHE
WA & 3oL AR 7 v T — 2 EBG L, 7'u /T X /558 python IZ X 5 Texture fi#fT



Ry lr— pTexture (https://www.metavol.org/) CT7 7 AF ¥ K EDO R 21T - 7=, FEEHE
Bz oW i, SUV=2.5 ofFiaiit L7z, & 112 pTexture THEH L7127 7 2 F v Kiifl %
ZNE RS

# 1 HH LT 7 AT v FdE

Matrix Textural Parameters

Histogram Standard deviation, Skewness, Kurtosis,
Entropyhist, Energyhist

Gray-level co-occurrence matrix Homogeneity, Energy, Correlation, Contrast,

(GLCM) Entropy, Dissimilarity

Gray-level run length matrix SRE, LRE, HGRE, HGRE, SRLGE, SRHGE,

(GLRLM) LRLGE, LRHGE, GLNUr, RLNU, RP

Neighborhood gray-level Coarseness, Contrast, Busyness

different matrix (NGLDM)

Gray-level zone size matrix SZE, LZE, LGZE, HGZE, SZLGE, SZHGE LZLGE,

(GLZSM) LZHGE, GLNUz, ZLNU, ZP

(% #558) SRE = short-run emphasis; LRE = long-run emphasis; LGRE = low grey-level run
emphasis; HGRE = high grey-level run emphasis; SRLGE = short-run low grey-level
emphasis; SRHGE = short run high grey-level emphasis; LRLGE = long-run low grey-level
emphasis; LRHGE = long-run high grey-level emphasis; GLNUr = grey-level non-uniformity
for run; RLNU = run-length non-uniformity; RP = run percentage; SZE = short-zone
emphasis; LZE = long-zone emphasis; LGZE =low grey-level zone emphasis; HGZE
= high grey-level zone emphasis; SZLGE = short-zone low grey-level emphasis;
SZHGE = short-zone high grey-level = emphasis; LZLGE = long-zone low grey-level
emphasis; LZHGE = long-zone high grey-level emphasis; GLNUz = grey-level non-uniformity
for zone; ZLNU = zone length non-uniformity; ZP = zone percentage.
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Parameters EEhRE (%)
Single sphere Dual hollow spheres
PSF()  PSF(H)() PSF()  PSF(H)()

SUVmax 2.2 5.7 4.6 8.8
MTV 2.3 2.9 3.7 4.6
TLG 2.6 5.1 5.1 8.3
SRE 1.2 1.9 1.9 2.5
HGRE 1.8 5.6 3.2 8.1
LGRE 1.8 4.6 2.5 6.0
SRLGE 1.9 3.5 1.1 3.7
RP 2.3 3.0 2.3 3.2
LGZE 2.9 4.3 4.3 4.8
Homogeneity GLCM 2.9 4.9 5.2 9.3
Entropy Hist 3.0 5.3 6.0 11.6
SRHGE 3.2 8.0 5.0 10.0
Entropy GLCM 3.8 6.0 5.9 11.0
HGZE 4.1 6.3 4.7 6.2
GLNUr 4.5 4.9 4.1 11.2
LRHGE 7.6 7.0 3.7 3.3

£ 212OWVWTE, BEMEEBMEWE D EZFEITTWAE, £ 3D X 512, Dual hollow
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Parameters EERE (%)
Single sphere Dual hollow spheres
PSF()  PSF(+)() PSF()  PSF(H()

Contrast NGLDM 12.7 28.0 32.5 61.0
Correlation GLCM 15.5 20.5 64.2 86.6
SZE 16.1 15.7 28.1 23.5
7P 17.8 25.0 27.3 44.0
SZLGE 18.1 16.2 32.0 27.3
SZHGE 18.3 21.0 27.0 22.5
LZHGE 18.4 28.3 49.3 73.0
GLNUz 19.3 18.9 30.0 30.1
LZE 20.1 32.7 53.5 80.0
LZLGE 23.7 38.2 57.4 86.5
Busyness NGLDM 29.5 32.7 11.1 18.2
ZSNU 36.5 44.4 46.4 47.1
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