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Abstract

Objective: To take surgical pathological results and long-term imaging follow-up outcomes as the
dual judgment criteria, analyze the correlation between imaging features of high-risk pulmonary
nodules detected by low-dose spiral CT (LDCT) and benign and malignant lesions in physical exam-
ination population, screen independent imaging risk factors for malignant high-risk pulmonary nod-
ules, and summarize the differential diagnostic value of various imaging indicators, so as to provide
evidence-based reference for accurate early lung cancer screening and standardized follow-up man-
agement of high-risk pulmonary nodules. Methods: A total of 196 patients with high-risk pulmonary
nodules who underwent chest LDCT examination in our health medical center from April 2024 to
April 2026 were retrospectively enrolled. All subjects were divided into benign group (104 cases)
and malignant group (92 cases) according to final clinical outcomes. The benign group included 26
cases confirmed as benign lesions by surgical pathology, and 58 stable cases without nodule enlarge-
ment and malignant morphological changes during long-term imaging follow-up. All patients in the
malignant group were diagnosed as pulmonary malignant tumors by postoperative pathology. Chi-
square test was used for univariate analysis to compare the imaging features such as nodule density
type, maximum diameter, lobulation sign, spiculation sign, pleural traction sign, vacuole sign, and
vascular convergence sign between the two groups. Variables with statistical differences in univari-
ate analysis were included in multivariate Logistic regression model to screen independent risk fac-
tors for malignantlesions, and odds ratio (OR) and 95% confidence interval (95% CI) were calculated.
Results: Among 196 cases of high-risk pulmonary nodules, 104 cases were benign lesions and 92
cases were malignant lesions, mainly including adenocarcinoma in situ, minimally invasive adeno-
carcinoma and invasive adenocarcinoma. Univariate analysis showed that there were statistically
significant differences in nodule density composition and diameter stratification between the two
groups (P < 0.05). Mixed ground-glass nodules accounted for a higher proportion in malignant group,
and the malignancy rate increased with the growth of nodule diameter. There were no significant
differences in spiculation sign, pleural traction sign, vacuole sign, lobulation sign, and vascular con-
vergence sign between groups (P > 0.05). Multivariate Logistic regression analysis showed that
mixed ground-glass density and nodule diameter greater than 10 mm were independent risk fac-
tors for malignant transformation of high-risk pulmonary nodules. Conclusion: The density type
and lesion size are independent imaging risk factors for judging the benign and malignant proper-
ties of high-risk pulmonary nodules. Mixed ground-glass nodules and larger nodules possess higher
malignant risk. Single malignant imaging sign has limited differential diagnostic value with obvious
overlap between benign and malignant lesions. The research results are consistent with authori-
tative guidelines such as Lung-RADS. The dual evaluation standard combined with surgical pathology
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and long-term follow-up is more suitable for clinical management of high-risk nodules in the phys-
ical examination population, which can effectively improve the diagnostic accuracy and risk strat-
ification of early lung cancer.
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