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[ Abstract] Background and purpose: The ultrasonic grading method of thyroid nodules has been partially reported. However,
most of the reports are focused on assigning values directly to each characteristic, and few studies are focused on weight scoring.
In this study, the independent risk factors of thyroid cancer in ultrasonic signs were screened, and the ultrasound characteristic
diagnostic model was established by using the weighted scoring method based on multivariate logistic regression 3 value of ultrasonic
signs. Then we evaluated its application value and verified its work efficiency. Methods: A total of 1 749 patients with 1 988 thyroid
nodules underwent ultrasound diagnosis followed by pathological examination in Affiliated Hospital of North China University of
Technology from Jan. 2015 to Aug. 2018. The conventional sonographic features and pathological results of these nodules were
analyzed. Ultrasonic characteristics included composition, echogenicity, shape, margin, extension beyond the thyroid border,
echogenic foci and S/L ratio=1. Then we screened the ultrasound features with significant difference identified by the univariate
analysis. The multivariate logistic regression analysis was performed to screen independent risk factors for thyroid cancer. The partial
regression coefficient beta of each risk sign was used as the weighted score, and the total score of nodules was used to establish the

risk prediction model of thyroid cancer. Finally, the conventional ultrasound characteristic diagnostic model of thyroid nodules based
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on the composite score was established, and we drew the receiver operating characteristic (ROC) curve to evaluate the model. A

total of 150 thyroid nodules confirmed by pathological results in Affiliated Hospital of North China University of Technology from

Sep. 2018 to Dec. 2018 were selected as the validation data. Results: The ultrasound characteristic diagnostic model of thyroid
nodules based on the composite score method had high diagnostic accuracy of 95.3% (95% CI: 0.942-0.964). The best cut-off for the

diagnosis of malignant lesions was 24.2 with a sensitivity of 88.6%, a specificity of 93.3%, a positive predictive value of 86.8% and a

negative predictive value of 94.4%, and the accuracy of the verification study was 83.3%. Conclusion: The ultrasound characteristic

diagnostic model of thyroid nodules based on ultrasound characteristic multivariate logistic regression coefficient 3 composite score

method has relatively high efficiency in differentiating benign from malignant thyroid nodules.
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Tab. 1 Single factor x* analysis results
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Tab. 2 Logistic regression analysis results and integral value

Variable B P OR Integral
Solid 0.969 0.003 2.635 10.0
Hypoechoic 1.259 0.000 3.523 13.0
Very hypoechoic 1.940 0.000 6.957 20.0
Taller-than-wide 1.492 0.000 4.446 154
Obscure boundary 1.045 0.004 2.842 10.8
Irregular margin 2.356 0.000 10.544 243
Microcalcification 2.681 0.000 14.597 27.7
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Tab.3 ROC of logistic regression analysis

Variable X P value Cut-off Sensitivity Specificity Youden index
Solid 171.746 0.000 14.20 0.954 0.809 0.763
Hypoechoic 579.446 0.000 19.20 0954 0810 0.764
Very hypoechoic 110.412 0.000

24.20 0.886 0.933 0.819
Taller-than-wide 698.719 0.000

26.55 0.882 0.933 0.815
Obscure boundary 1146.993 0.000
Irregular margin 949.738 0.000 2805 0.878 0.936 0.814
Infiltrative 50.313 0.000 29.20 0.877 0.936 0.813
Microcalcification 609.440 0.000

Egg shell 4.922 0.027




292 RIRE, & EATBAIE%2RER1ogistic@l3 pERDENFIRERE ML TN FT

1.07

0.8

Sensitivity
S
(=)}

o
o
L

0.2

0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
B 1 BRRIEENERERITSERROC

Fig. 1 ROC of risk factor scoring system for thyroid cancer
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Fig.2 ROC of the model’s ability to predict benign and malignant

thyroid nodules
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