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Value of thyroid nodules’ moving distance during ultrasound—guided fine
needle aspiration cytology by machine learning for differential diagnosis
between benign and malignant thyroid nodules

YANG Jinfeng, CHEN Jifan, JIN Peile, HUANG Pintong, ZHANG Chao
Department of Ultrasound , People’ s Hospital of Yingshang County, Anhui 236200, China

ABSTRACT Objective To explore the value of thyroid nodules’ mean moving distance (MMD) during ultrasound-
guided fine needle aspiration cytology (US-G FNAC) by machine learning for differential diagnosis between benign and
malignant thyroid nodules.Methods A total of 145 cases of thyroid nodules diagnosed by pathology were collected , including
84 cases of malignant nodules and 61 cases of benign nodules, the ultrasonic features including size, location, shape,
echogenicity and blood flow were recorded.All the patients underwent US—G FNAC.The ultrasound video was post—processed by
Free—Xros M, the MMD during US-G FNAC was measured. Support vector machine (SVM) was used to build the model for
differential diagnosis of benign and malignant thyroid nodules by MMD.85% cases were selected randomly as training set(n=99)
and test set(n=25) to verify effectiveness and stability of the model, and the rest 15% cases(n=21) were selected to verify the
predictability of the model.Receiver operating characteristic curve was drawn to analyze the efficacy of MMD in the diagnosis of
benign and malignant thyroid nodules.Results There were no significant difference in size, location, echogenicity and blood
flow between benign and malignant thyroid nodules.The MMD in 19 patients with goiter, 13 patients with adenoma, 8 patients
with inflammation and 21 patients with shrinking nodules were (1.50+0.51)mm, (1.52+0.50)mm, (1.01+0.55)mm and (5.31+
1.30) mm , respectively.The MMD in 84 patients with papillary thyroid carcinoma was (3.10+1.12) mm.The MMD during US-G
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FNAC evaluated by machine learning showed an excellent diagnostic efficacy in benign and malignant nodules.In test set,

the sensitivity , specificity , accuracy and area under the curve were 77.8%, 75.0% and 76.4% and 0.764, respectively.

Conclusion MMD during US-G FNAC evaluated by machine learning is an auxiliary index for diagnosing benign and malignant

nodules and is expected to be an effective qualitative index for unclear nodules in cytopathology.
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