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Clinical value of artificial intelligence ultrasound—assisted diagnostic system
combined with serum miR-211 in the differential diagnosis of
thyroid nodules
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Department of Ultrasound Imaging, the First Affiliated Hospital of Hunan University of Chinese Medicine , Changsha 410007, China

ABSTRACT Objective To investigate the clinical application value of artificial intelligence ultrasound assisted
diagnosis system (hereinafter referred to as Al ultrasound system) combined with serum miR-211 in the differential diagnosis of
benign and malignant thyroid nodules.Methods A total of 203 patients with pathologically confirmed thyroid nodules admitted
to our hospital (146 benign and 57 malignant, all single) who underwent preoperative examination with the Al ultrasound system
to determine the benign and malignant the nodules were selected.Then 1 senior sonographer and 1 junior sonographer were

evaluated for benign and malignant nodules, respectively.The difference of serum miR-211 between with benign and malignant
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thyroid nodules were compared. The consistency of the Al ultrasound system and sonographers with different seniority in the
diagnosis of benign and malignant thyroid nodules with pathological findings were analyzed, and their diagnostic efficacy were
calculated and compared.Receiver operating characteristics (ROC) curve was drawn to analyzed the efficacy of serum miR-211
in the differential diagnosis of benign and malignant thyroid nodules, and the diagnostic efficacy of Al ultrasound system
combined with serum miR-211 was compared with that applied alone.Results  There were 119 benign and 84 malignant thyroid
nodules diagnosed by Al ultrasound system, which was generally consistent with pathological results (Kappa=0.627, P<0.01) ,
and the accuracy, sensitivity, specificity , positive predictive value, and negative predictive value were 82.76%,92.98%,78.77%,
63.10% , and 96.64% , respectively. There were 124 benign and 79 malignant thyroid nodules diagnosed by senior sonographer,
which was generally consistent with pathological results (Kappa=0.607,P<0.01) ,and the accuracy, sensitivity, specificity, positive
predictive value, and negative predictive value were 82.27%, 87.72%, 80.13%, 63.29% , and 94.35%, respectively. There were
105 benign and 98 malignant thyroid nodules diagnosed by junior sonographer, which was poor consistency with pathological
results (Kappa=0.470,P<0.01) , and the accuracy, sensitivity , specificity , positive predictive value, and negative predictive value
were 73.89%,89.47%,67.81% ,52.04% , and 94.29% , respectively.The differences in diagnostic accuracy and specificity among
the three were statistically significant (all P<0.05).The diagnostic accuracy and specificity of Al ultrasound system and senior
sonographer were higher than those of junior sonographer, and the differences were statistically significant (all P<0.05).The
serum miR-211 of malignant nodules was higher than that of benign nodules, and the difference was statistically significant
(Z=7.807,P<0.05).ROC curve analysis showed that the area under curve (AUC) of serum miR—211 in the differential diagnosis
of benign and malignant thyroid nodules was 0.853,and the diagnostic accuracy, sensitivity, specificity , positive predictive value,
and negative predictive value were 84.24%, 89.47%, 82.19%, 66.23% , and 95.24%, respectively. The accuracy, sensitivity,
specificity , positive predictive value and negative predictive value of Al ultrasound system combined with serum miR-211 in the
differential diagnosis of benign and malignant thyroid nodules were 90.15%, 89.47%, 90.41%, 78.46% and 95.65%,
respectively. The diagnostic accuracy, specificity and positive predictive value of the combined application were higher than
those of Al ultrasound system and serum miR-211 applied alone, and the differences were statistically significant (all P<0.05).
Conclusion Al ultrasound system has a good value in the differential diagnosis of benign and malignant thyroid nodules, and
its combined application with serum miR-211 can improve the diagnostic accuracy , specificity and positive predictive value.
KEY WORDS Ultrasound-assisted diagnostic system, artificial intelligence; Serum miR—211; Thyroid nodules, benign
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