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EH B THE RS R

H e A4 64 FEUREE CT 12 W5 RED OB B AL (g M .
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Computerized Distinction between Benign and Malignant Pulmonary Nodules

on PET and CT by Use of an Artificial Neural Network

Yongkang Nie, MD, PhD, Qiang Li*, PhD, Feng Li, MD, PhD, Yonglin Pu, MD, PhD,
Daniel Appelbaum, MD, Kunio Doi, PhD
Abstract
Rationale: To develop and evaluate three computerized schemes for distinguishing
between benign and malignant pulmonary nodules by use of features extracted from (1)
CT, (2) FDG-PET, and (3) hoth CT and FDG-PET.
Methods: We retrospectively collected 92 consecutive cases with pulmonary nodules
(<3 cm) from patients who underwent both thoracic CT and whole-body PET-CT. There
were 42 malignant cases and 50 benign cases confirmed by pathology and clinical
follow-up. The interval between CT and PET examinations was less than 1 month. Four
clinical parameters, including patient age, gender, smoking status, and history of
previous malignancy were employed for the computerized schemes. Sixteen CT features
based on size, shape, margin, and internal structure of nodules were independently
rated subjectively by two chest radiologists. Four PET features were viewed on a
PET/CT workstation.  An artificial neural network (ANN) was then used for
differentiating benign from malignant nodules based on clinical parameters together
with (1) CT features, (2) PET features, and (3) both CT and PET features. Finally,
the output from the computerized schemes was evaluated by use of receiver operating
characteristic analysis.
Results: When we employed clinical parameters and CT features as input units, the
Az values of the computerized scheme (computerized scheme 1) were 0. 829 (for the first
radiologist), 0.831 (second radiologist), and 0.832 (average). When we used
clinical parameters and PET features as input units, the Az value for the computer
output (computerized scheme 2) was 0. 909. However, when we employed all data as input
units, the Az values for the computer output (computerized scheme 3) were 0.933 (for
the first radiologist), 0.936 (second radiologist), and 0.945 (average). The
performance of computerized scheme 3 was improved compared with that of computerized
scheme 1 or 2. There was a statistically significant difference between the Az
values of computerized schemes 3 and 2 (P=0. 041, 0.039, 0.037) and between those of
computerized schemes 3 and 1 (P=0.022, 0.019, 0.015).
Conclusion: Our computerized scheme based on both PET and CT showed an improved
performance in differentiating benign from malignant pulmonary nodules compared with
that based on PET alone or CT alone.



