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ADC image texture analysis of maximum tumor level in
differential diagnosis of small round and non-small round
cell malignant tumor of nasal and paranasal sinus

PENG Yuanyuan, REN Cuiping”™ , CHENG Jingliang, WEN Baohong
(Department of MRI, the First Af filiated Hospital of Zhengzhou University,
Zhengzhou 450052, China)

[Abstract] Objective To investigate the value of ADC image texture analysis of maximum tumor level for differentiating small
round cell malignant tumor (SRCMT) and non-SRCMT. Methods Data of 50 SRCMT and 55 non-SRCMT patients were
retrospectively analyzed. All patients underwent DWI examination, and the diagnoses were then confirmed by pathology. MaZda
software was used to manually delineate tumor layer on ADC image and elect maximum level as ROI. The optimal feature
parameters set of texture analysis were obtained with the methods of Fisher coefficient (Fisher), probability of classification error
and average correction coefficient (POE+ ACC) . mutual information (MI) and combination of the above three methods (MI—+
PA+F) . respectively. Then 1-nearest neighbor classification and the artificial neural network ( ANN) classification tests were
respectively performed on these parameters to obtain the misclassification rate of SRCMT and non-SRCMT. Contrastive analysis
and ROC curve analysis were performed on the parameters obtained by feature screening and classification methods with the lowest
misclassification rate, in order to find out the parameters with statistically different between SRCMT and non-SRCMT groups and
evaluate their diagnostic efficacy. Results Among the feature sets screened by Fisher, POE+ ACC, MI and MI+ PA-+F. the
misclassification rate obtained by ANN classification was lower than that by l-nearest neighbor classification, and the
misclassification rate obtained by MI+PA+F screening and A-NN classification was the lowest, which was 7.62% (8/105).
Among 30 optimal texture parameters obtained by MI-+PA-+F method, 16 were statistically different between SRCMT and non-
SRCMT (all P<<0.05), and their corresponding AUC were 0. 645 to 0. 722. Conclusion The texture analysis of ADC images at
the maximum tumor level might be used to differentiate SRCMT and non-SRCMT of nasal and paranasal sinus. Combination of
MI+PA-+F and A-NN had the minimum misclassification rate, and the obtained texture parameters had relative high diagnostic
efficiency.
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1 T MI+FPA+F FiEMikR SRCMT 55 non-SRCMT 4117 2% F 45 G i1 2 8 XS5
21 4 Mean Perc. 01% Perc. 10% Perc. 50 % Perc. 90% Perc. 99%
SRCMT 24 80. 63424. 20 46, 90+23. 98 61.06422.74 78.22424.67 103.50(79.75,120. 25) 134.06+41. 25
non-SRCMT 4 102.99+33.63 72.00(45.00,89.00) 80.35+33. 24 100. 40433, 17 128.82439. 45 162.04+48. 04
t/ Z 18 —3.91 —3.10 —3.61 —3.92 —3.73 —3.19
P <20.01 <20.01 <20.01 <20.01 <20. 01 <20.01
21 51 S(1,0)SumEntrpy S(2,2)Entropy S(3,3)Entropy S(3,—3)Entropy S(4,0)Entropy S(0,4)Entropy
SRCMT 2 1.73(1.68,1.75) 2.50(2. 38,2.60) 2.47(2.32,2.57) 2.48(2.32,2.59) 2.46(2.29,2.58) 74.24415.67
non-SRCMT 4 1.76(1.71,1.81D) 2.56+0.22 2.56(2.41,2.71) 2.57(2.40,2.72) 2.57(2.40,2.73) 65.15416. 96
t/ Z {8 —2.93 —2.69 —2.682 —2.54 —2.71 2.84
P{E <<0. 01 <€0. 01 <€0. 01 0.01 <€0. 01 <£0. 01
21 5 S(4,—4)Entropy S(5,0) AngscMom S(5,0)Entropy WavEnHL s-2
SRCMT 24 2.42(2.28,2.57) 2.42(2.23,2.56) 2.36+0.28 486.12(366.78,652. 66)
non-SRCMT 4 2.53(2.37,2.68) 2.54(2.37,2.68) 2.4940.29 362.45(246. 35,553. 20)
1/ Z 18 —2.57 —2.66 2.93 —2.67
P{E 0.01 0. 01 0. 01 <0. 01

7 : Mean : ¥J{H ; Perc. n% : 28 n & 57 %0 SumEntrpy : % #1 ; Entropy : % ; AngscMom : i & ; WavEnHL_s-2 . IS /N R B RE & -2
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Perc. 01% 0. 675 86. 00 52.73 (0.577,0.764) 0. 001
Perc. 10% 0. 705 72. 00 70. 91 (0. 608,0.790) <0. 001
Perc. 50% 0.722 70. 00 74,55 (0. 626,0. 805) <<0. 001
Perc. 90% 0.712 70. 00 70. 91 (0.615,0.796) <0.001
Perc. 99% 0. 687 58. 00 78.18 (0.589,0.774) <<0. 001
e 4 S(1,0)SumEntrpy 0. 666 74. 00 61. 82 (0.567,0.755) 0.002
S(2,2) Entropy 0. 652 78.00 50. 91 (0.553,0.743) 0. 005
S(3,3)Entropy 0. 652 70. 00 61.82 (0.553,0.742) 0. 005
S(3,—3)Entropy 0. 645 64. 00 61.82 (0.545,0.736) 0.007
S(4,0) Entropy 0. 653 72.00 56. 36 (0.554,0. 744) 0. 004
S(0,4) Entropy 0. 660 80. 00 50. 91 (0.561,0.749) 0. 003
S(4,—4)Entropy 0. 645 88. 00 41. 82 (0.546,0.736) 0. 007
S(5,0) AngscMom 0.651 58. 00 69. 09 (0.552,0. 741) 0. 005
S(5,0)Entropy 0. 656 44,00 81.82 (0.557,0.746) 0. 004
7N A5 46 WavEnHL_s-2 0. 651 80. 00 49.09 (0.551,0.741) 0. 005
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