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Application value of computer—aided diagnosis system combined with ultrasound
elastography and senior ultrasound doctor’s interpretation in differentiating
benign and malignant thyroid nodules

XU Jinmei, LIU Meng, WANG Xinyi, XUE Jun, WU Di
Department of Ultrasound , Emergency General Hospital , Beijing 100028, China

ABSTRACT Objective To explore the application value of computer—aided diagnosis system (CAD) combined with
ultrasound elastography(UE) and senior ultrasound doctor’s interpretation in differentiating benign and malignant thyroid nodules.
Methods A total of 148 patients (182 nodules) with thyroid nodules confirmed by surgery or biopsy in our hospital were
selected. Ultrasonography was performed before surgery, all patients were judged by senior ultrasound doctors, elastography
grading was performed, the images analyzed by CAD system based on Thyroid Imaging Reporting and Data System (ACR TI-
RADS and Kwak TI-RADS) guidelines proposed by American College of Radiology in 2017 and Kwak et al in 2011.Taking the
pathological results as the gold standard, the receiver operating characteristic (ROC) curve was drawn to evaluate the diagnostic
efficacy of CAD system, UE and senior sonographer’ s interpretation alone and the combination of the three in thyroid nodules.
Results The sensitivity of CAD system (based on ACR TI-RADS and Kwak TI-RADS) combined with UE and senior
ultrasonic doctors interpretation in the diagnosis of benign and malignant thyroid nodules were 81.6% and 86.2%, the specificity
were 73.7% and 68.4%, the accuracy were 77.5% and 76.9%, and the areas under the curve were 0.776 and 0.773, respectively.
Compared with single method and UE combined with CAD system, the differences were statistically significant (both P<0.05).

Compared with the interpretation of senior ultrasonic doctors, the difference was not statistically significant. The positive and
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negative predictive values of the combined method (Kwak TI-RADS) were higher than those of the senior ultrasound doctor’s
interpretation(80.7% vs. 75.8%,93.3% vs. 83.8%,both P<0.05).Conclusion The combined application of CAD system, UE and

senior ultrasound doctor’s interpretation have important clinical value in the differential diagnosis of benign and malignant thyroid

nodules.
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