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[ Abstract ] Objective: To investigate the value of radiomics models based on computed tomography (CT) in differentiating

parotid pleomorphic adenoma (PA) from Warthin tumor (WT). Methods: A total of 28 patients with PA and 25 patients with WT,
which were confirmed by pathology, were collected. MaZda was used to extract 5 kinds of radiomics features, including histogram
analysis (HA), gray-level co-occurrence matrix (GLCM), gray-level run length matrix (GLRLM), absolute gradient (AG) and
autoregressive model (AR), of tumors in plain CT scan images. Intraclass correlation coefficient (ICC) was used to analyze the
radiomics, the characteristics with ICC>0.75 in PA and WT groups were selected. Then, the feature parameters with statistically
significant difference between the two groups were selected and further screened by least absolute shrinkage and selection operator
(LASSO) regression analysis. Random forest (RF), logistic regression (LR) and support vector machine (SVM) classifier models
were established, using the feature parameters which were finally selected, and their effectiveness were evaluated using the receiver
operating characteristic (ROC) curve. Results: Among the features with statistically significant difference between PA and WT, the
number of GLCM was the largest. Finally, 11 feature parameters were selected as subset to establish three models of RF, LR and
SVM, among which RF had the best performance, corresponding accuracy, sensitivity, specificity and area under curve (AUC) were
83.3%, 78.6%, 88.0% and 0.882, respectively. Conclusion: Radiomics models based on CT have good classification efficiency, which
can distinguish PA and WT effectively before operation.
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1.1 IERER

B2 Br20134F 1 H —20204F 11 H 154 1
HUDBERE . LTS N R B B 4 P2 K A
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Be, HTARREHEZCT KA,
1.2 (UsE|E5FHE

K H 75 [E Siemens/A 7] Somatom Definition
AS 64HEZNECTHL, H ZRToshiba’y F]Aquilion 64
HRIRBECTHL, HIS . 200 mA, 4
HE120 kV, ZJES5 mm, ZEES mm, P
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1.3 BERLESSR

96 i 98 A T T e K2 I Y C TP 1 K8
(ZRFEWERPLL ), LADICOMAS X T 1 Jf:
B, 1B ZEK/N512 %512, ffiFHMicroDicom#k
4 (http://www.microdicom.com ) ¥4t ili,BMP
¥, [ Mazda ver.4. 654 417 BUBCTHH 2
FRE, 1035 57K 4r#Fr (histogram analysis,
HA) . JKEEIAESERE ( gray-level co-occurrence
matrix, GLCM ) . KIEEUFREFEFF ( gray-level run
length matrix, GLRLM ) . ZaXf#6E (absolute
gradient, AG) 1 H FIHEIH (autoregressive
model, AR) , GLCMIYZ KAFEI~5MEEK,
GLCMAIGLRLM¥ 5 & 44 J5 1] (0°, 45°, 90°
F135°) , 2594028k, KHE4ERIX (region of
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1.4 $HEfRiE SREET
Bl A (8 FHSPSS 25.05k 14, HFAE ik 5

BRI I HRIES (4.03) o THEFRE X+
Fon, WECRHM S ARG T (FF5 RS
M5 25 MRAE ) A B ; 14K
PR L35 R FH A6 96 5 Fishe A B A AR 00 92
P<0.05hZESFAHLIFE L. HHANMHXZR
# (intraclass correlation coefficient, ICC) 43
B P U A5 ) 2 2 R AR, [ B R B PAL S WT
HAPICC>0.75MFE 1, SRJE Bl ] 2% 5
At B LW IES 8, KBS 80a—1fE
[0, 1] Z[8]J5 P il dme N S US4 e 081
(least absolute shrinkage and selection operator,
LASSO ) [H1H 5 #r it — i 1%, LASSOIR] 4
Y1) fe YL AR 8 3 1047 38 SUER UE AR A5 o F)
TE RSB T FEALAR AR (random forest,
RF) . & FIH (logistic regression, LR ) 537
M &AL (support vector machine, SVM ) 433
A G E kPR 09T 28 Gk, W H 32k
H TAEFHE (receiver operating characteristic,
ROC) MIZPFAG 2R LHE, Fabnta i HEn
BE . REE . FEREMMZ T (area under
curve, AUC) o ICCHMH#H i 85 1 R4 1Ak
SR, TR SEREAE BT DL IR SR B RRIE S
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B (P=0.106) , PidlEIMERI A2 5H ST
SFESL (P<<0.001 ), PEINIX 23 P 4 B A B
REGEE . KRR EMAUCH ) T78.1% . 92.0% .
64.3%J%0.781
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Log(4)
B2 LASSO#EHEFHESHE

R1 BREWFEFHREPASWTEE LR

M (0, 0))
FHIESEL PA (n=28) WT (n=25) Pfii
Perc.01% 25.00 (18.50, 42.00) 34.00 (29.50, 39.50) 0.041
Perc.90% 124.00 (90.50, 146.00) 68.00 (58.50, 83.00) <0.001
S (0, 2) AngScMom 0.08 (0.06, 0.13) 0.09 (0.08, 0.13) 0.014
S (3, 3) InvDfMom 0.41 (036, 0.50) 0.37 (032, 0.43) 0.034
S (5, 5) AngScMom 0.03 (0.02, 0.05) 0.04 (0.03, 0.05) 0.003
S (5, 5) SumVarnc 804.34 (409.54, 978.32) 383.01 (340.07, 400.19) 0.030
S (5, 5) SumEntrp 1.84 (1.83, 1.88) 1.44 (134, 1.60) <0.001
Horzl GLevNonU 1802.27 (801.32, 2400.07) 1288.89 (894.94, 1770.45) 0.021
Horzl_ShrtREmp 0.63 (0.53, 0.67) 0.56 (0.42, 0.62) 0.027
135dr_ShrtREmp 0.72 (0.64, 0.75) 0.68 (0.60, 0.73) 0.007
Sigma 0.02 (0.01, 0.04) 0.04 (0.02, 0.05) <0.001
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Perc.90% —
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A WEWRIE /% R % FE5E% AUC
RF 83.3 78.6 88.0 0.882
LR 73.7 71.4 76.0 0.760
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1.0 H
0.8
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i
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—— RF:0.882
027 ——— LR:0.760
—— SVM:0.792
0.0
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IR A R AE FARRIT R R E &, #ICTCT
B ANIE B 7 & SHARZ % (positron emission
tomography, PET ) & AU =4 E J 2 57
TSVM. #5148t (discriminant analysis, DA )
FILRTUM AR, BUAS T R R, ffE
AUCIA0.76. ZERHES T FIHICTIRIG it 520
SERFIEET SVM . RF M LRAFZA il Fe 30
R BB ISEE T G R R I, P SVMAr
BRI LR et , MERREE . AUCT312993.30% .
0.94, ARHFFE ARFI FCT MG B IS 20 24 4RI 57
TRF, LRESVMIX PR, SHHUS T REFH) 55
JeRihE, REEEAIRRERAE, EAReft Tk
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