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A predictive model of thyroid nodules: based on the CAD software and multi-disciplinary indicators
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Abstract: Objective To quantitatively analyze the ultrasonic features of thyroid nodules using computer-aided diagnosis (CAD)
software, to establish a predictive model of thyroid nodules based on CAD result, clinical information and laboratory indicators,
and to compare the diagnostic efficacy of the predictive model with that of sonographers of different seniority. Methods The model-
building data set prospectively included 364 patients (a total of 388 nodules) who underwent thyroid surgery and preoperative
ultrasound examination in three hospitals (the Second Aftiliated Hospital of Fujian Medical University, Zhongshan Hospital
Affiliated to Xiamen University, Zhangzhou Affiliated Hospital) from January 2019 to September 2019. The CAD analytic results,
clinical information and laboratory indicators were collected. Using pathology as the gold standard, the differences of 21 related
factors between benign and malignant thyroid groups was compared. Finally, 11 factors were selected for logistic regression
analysis, and 6 related factors with statistical significance for the prediction of benign and malignant nodules were selected for
model establishment. The model validation data set included 105 patients (a total of 105 nodules) who underwent fine needle
aspiration (FNA) in the three hospitals during the same period. The predictive model and three sonographers of different seniority
made their judgments of the thyroid nodules separately. Using the pathology as the gold standard, the receiver operating

characteristics curve (ROC) was drawn, the area under the curve (AUC), sensitivity, specificity, positive predictive value (PPV),

[ W75 B #312020-07-12

(E£TE EMTTRHE TR H (2019C076R) 5 3 H 7 5 M B2 27 155 45 L B2 A% BB B AR 55 1o FH - AR B3 [ Q080T v 26 21 9 B 5 A 248 I DK oA
LRI H

[VE& BT ], FE 21, BV, A5 07 18] B8 75 Be 2 BT R, E-mail: 511593360@qq.com

[EEMEE ] B o W, FAT BN, 5T 7 1) 75 R 2F R E-mail: 1gr_feus@sina.com



- 55 -

negative predictive value (NPV) were calculated. The diagnostic efficacy of predictive model and sonographers of different seniority

was compared with each other. Result A predictive model was built as follow: Logit(p)=-5.218+2.601x (hypoechogenicity index )+
1.981x(echogenic foci index)+3.079x (edge blurring index )+1.267x (aspect ratio>1)+0.614x(TSH)-0.07 1 x (tumor maximum
diameter). The AUC of the model was 0.884, the sensitivity was 85.50%, the specificity was 81.97%, the PPV was 91.1%, and

the NPV was 72.5%. The AUC, sensitivity of the model were between that of senior sonographer and intermediate sonographer,

The specificity of the model were between that of junior sonographer and intermediate sonographer. Conclusion The predictive

model can predict the malignance risk of thyroid nodules well, and the overall diagnostic efficacy of the model was lower than

the senior sonographer, but higher than the junior and intermediate sonographers.
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Y i T K (Thyroid Peroxidase Antibody, TPOAb) | H
IR 5% % & (Parathyroid Hormone, PTH) . J#% JIf $ J&
(Carcino-Embryonic Antigen, CEA) . & JH Pt

3



- 56 -

N e

(Total Cholesterol, CHO) . H il = [ (Riglyceride,
TG) . = % & JI§ 25 1 1 & B (High Density Liptein
Cholesterol, HDL-C) . ik % J& g % 1 (Low-Density
Lipoprotein Cholesterol, LDL-C) .
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Fig.2 Ultrasound features of quantitative analysis by CAD software
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Tab.1 Analysis of related factors

I AR ek RAESE (n=126) MNELETT (n=262) 1 ZIXH PAH
Il 75 2 3 0.500(0.314, 0.609) 0.745(0.606, 0.866) -2.730 <0.010
548 [ 7 0.223(0.124, 0.546) 0.708(0.283, 0.855) -2.892 <0.010
PRI I P AN B4 B 0.543(0.269, 0.650) 0.708(0.609, 0.750) -2.679 <0.010
G R 0.386(0.196, 0.471) 0.537(0.485, 0.686) -2.594 <0.010
PRk 45.433 <0.010

<1 112 140

>1 14 122
EERIDI2IN 13.246 <0.010

1 104 174

20 64

KR 2 24
LR A)iY 105.914 <0.010

SR 78 260

KRG S5 (>50% ) 26 2

KGN (>50% ) 18 0

42 Ay 2 fie 4 0
PR 2.007 0.156

B 22 64

g 104 198
sk 46.190+12.888 43.270+11.702 1.547 0.117
R oN IO 1.577£1.025 1.000£0.547 2.764 <0.010
FT3/pmol-L-! 5.090(4.685, 5.775) 4.805(4.467,5.442) -1.617 0.125
FT4/pmol -L"! 17.100(14.960, 18.640) 17.090(15.532, 18.762) -0.487 0.563
TSH/mIU-L"! 1.520(0.886, 2.520) 2.720(1.981, 4.720) 22,126 0.031
TGAb/IU-mL"! 11.461(9.567, 15.997) 12.570(10.100, 73.040) -1.812 0.069
TPOAb/IU - mL"! 15.380(11.992,35.667)  52.690(27.840, 138.900) -2.181 0.025
PTH/pg-mL"! 40.810(32.210, 49.470) 40.150(32.260, 48.845) -0.211 0.968
CEA/pg-mL"! 1.129(1.047, 2.455) 2.820(1.246, 4.665) -2.016 0.041
CHO/mmol - L"! 5.170(4.412, 5.915) 4.985(4.345,5.965) -0.301 0.860
TG/mmol-L"! 1.270(0.892, 1.590) 1.065(0.785, 1.865) -0.412 0.650
HDL-C/mmol-L-! 1.480(1.075, 1.690) 1.435(1.147, 1.850) -0.294 0.888
LDL-C/mmol-L"! 3.045(2.262, 3.635) 2.770(2.435,3.795) -0.331 0.688




- 58 -

N e

538 %:

32 Logistics Bl)3 2 #rgs

Tab.2 Results of logistics regression analysis

[E5E- B OR 95% CI PiH

[GREINEFEES 2.601 3.968

1.784-5.146  0.028
SR [T 75 A 1.981 2788 1.318-4279  0.032
NGREMTERE  3.079 5208  1.104-7.142  0.021
P HE>1 1267 2.055 1.735-4.677  0.013
TSH 0.614 1214 1.026-2.496  0.026

N RRE -0.071 0.981 0.284-0.997  0.037
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ST, L HR FNA G HESE R , nl 224 ROC 4k (K1 4) ,
THAAFE AUC 24 0.884 , FefETilih FHE > P=70.38%,
B 85.50% , 45 5+ )& 81.97%, PPV 91.1%, NPV
72.5%,
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Fig.4 ROC curve of predictive model
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Tab.3 Comparison of diagnostic efficacy

4151 AUC  HURJE/% HRRJE/% PPV/% NPV/%
TR A 0.884 85.5 81.9 91.1 72.5
FAEYREEIT 0.923¢ 90.5 88.4 89.9  88.1
FPAEREERIT 0.789% 1.1 84.0t 82.4 84.5
fRAEWEENT  0.649%c 71700 74 300 772 818

afEAHEFIRIIAR I, P<0.05; bFE IR T B4R DL R, P<0.05; c TR AHHR
FrRAE Y EEIW, P<0.05
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