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[ Abstract] Objective: To investigate the diagnostic performance of conventional ultrasound and contrast-enhanced ultrasound
(CEUS) in differentiating malignant from benign partially cystic thyroid nodules (PCTN). Methods: A retrospective and
consecutive study of patients with PCTN who underwent conventional ultrasound and CEUS examinations at the Second Hospital of
Lanzhou University from January 2019 to July 2025 was conducted. Conventional ultrasound and CEUS examinations were
performed, and the pathological results were taken as the standard. Univariate and multivariate logistic regression were used to
identify the independent predictors of malignant PCTN, and a combined predictive model was constructed. The predictive efficacy
of the model was evaluated by the receiver operating characteristic (ROC) curve, and the diagnostic efficacy of the combined
predictive model and the individual application was compared by DeLong test. Results: A total of 164 patients (with 173 PCTN)
were included, among which 90 cases were malignant PCTN (with 91 nodules) and 74 cases were benign PCTN (with 82 nodules).
Conventional ultrasound showed that the entire nodule had an irregular shape, unclear boundary, taller-than-wide>1, solid
component proportion=50%, hypoechoic, microcalcification, and eccentric acute angle of solid component. CEUS showed that the
entire nodule had unclear enhancement boundary, no peripheral hyper-enhancing rim, and the solid component inside presented with
hypo-enhancement, inhomogeneous enhancement, non-central "firework-like" enhancement, and earlier regression than the
surrounding normal thyroid tissue, which were related to malignant PCTN. Microcalcifications, taller than wide, unclear
enhancement boundaries, and non-centripetal “fireworks-like” enhancement were independent predictors of malignant PCTN. The
area under the curve (AUC) for CEUS alone in diagnosing malignant PCTN was higher than that for conventional ultrasound alone,
however, the difference was not statistically significant (P=0.188, Z=—1.632). Notably, the AUC for the combination of conventional
ultrasound and CEUS was significantly higher than that for either modality alone (0.987 vs 0.925 and 0.962, respectively; both P<
0.05). Conclusion: Conventional ultrasound combined with CEUS significantly enhances diagnostic efficacy for PCTN, helping to
reduce the rates of missed diagnosis and misdiagnosis of malignant PCTN, thereby providing more reliable reference for clinical
decision-making.

[ Key words ] Partially cystic thyroid nodule; Thyroid tumor; Conventional ultrasound; Contrast-enhanced ultrasound
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Fig.1 Schematic diagram of some US features of malignant PCTN
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Fig.3 Flow chart of study subject enrollment and exclusion
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