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Objective To develop computer-aided diagnostic system using artificial neural network (ANN) method which integrates
pulmonary nodule features on CT image with that on PET image for differentiating malignancy from benign pulmonary nodules.
Methods Totally 112 consecutive patients with pulmonary nodules (<3.0 cm) underwent both thoracic CT and whole-body PET/CT. The
interval between CT and PET examinations was less than 1 month. There were 52 malignant and 60 benign lesions confirmed with
pathology or clinical follow-up. ANN was used for differentiating benign from malignant nodules based on clinical information
together with CT and PET features. Round-Robin method was applied for training and testing the ANN. The output from the
computerized schemes were evaluated with receiver operating characteristic (ROC) analysis. Results When 20 input units
including 4 clinical parameters and 16 CT features were used as input units, the area under ROC (Az) was 0.83. When 4 clinical
parameters and 1 PET feature were used as input units, the Az value was 0.91. However, when all of the CT and PET data were used
as input units, the Az value was 0.95. The performance of ANN based on both CT and PET data was better than that on CT features
alone (P=0.015) and PET features alone (P=0.037). Conclusion Computer-aided diagnostic scheme based on both PET and CT data
shows improved performance in differentiating malignant from benign pulmonary nodules compared with that based on PET alone or CT
alone. CT is particularly useful when a pulmonary nodule is difficult to be diagnosed by PET alone.
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