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The value of combining abnormal circulating cells with imaging
artificial intelligence in the diagnosis of early lung cancer
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Abstract

Objective: To explore the diagnostic value of combined circulation abnormal cells (CACs) and imaging artificial intelligence (Al) in
the differential diagnosis of benign and malignant pulmonary nodules. Method: Data were collected from 57 patients who underwent
surgical resection of pulmonary nodules from October 2021 to September 2024, and their levels of CAC and serum tumor markers
(CEA, CYFRA21-1, NSE) were statistically analyzed. Detect the diameter, volume, density, and malignancy risk of surgical nodules
through Al. Establish a combination diagnostic model through logistic regression and compare it with the area under the ROC curve
(AUC). Prospective observation was conducted to independently validate 52 nodules in 32 patients who underwent surgical resection
of pulmonary nodules between October 2024 and March 2025. We compared the diagnostic value of Al based nodule mean density,
CAC, Mayo model, and combined Al and CAC models. The results showed that age, traditional tumor markers, and nodule size
had no differential significance in the diagnosis of early lung cancer. The number of CACs in patients with malignant nodules was
significantly higher than that in patients with benign nodules (4 vs. 3; P < 0.001). The average density of lung nodules (OR=0.99,
P=0.015), the location of lesions in the left lung (OR=11.9, P=0.069), and the presence of CACs (OR=1.31, P=0.185) were associated
with the risk of malignancy. The multivariate logistic regression model, which includes CAC, average density of pulmonary nodules,
and other clinical factors, has good diagnostic performance (sensitivity 89.1%, specificity 81.8%, AUC=0.939). The area under the
receiver operating characteristic (ROC) curve (AUC) of CAC and average density of pulmonary nodules used alone to distinguish
between benign and malignant nodules is 0.717 and 0.798, respectively. Conclusion: The combination of CACs and imaging Al
assisted diagnostic system has significant diagnostic value in distinguishing between benign and malignant pulmonary nodules.
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