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[ Abstract] Objective To establish and validate a malignant risk prediction model of solitary pul-
monary nodules ( SPNs) with pulmonary fibrosis in long-term smokers based on '*F-flurodeoxyglucose
(FDG) PET/CT. Methods PET/CT images of 222 SPNs combined with pulmonary fibrosis which were
shown in integrated CT scan in 169 patients (all males; age 68(63, 75) years) were analyzed retrospec-
tively. All patients were examined in PET/CT Center of the Affiliated Hospital of Qingdao University from
January 2011 to December 2019 and all had definite smoking history. The benign and malignant nodules were
judged according to the pathological diagnosis or follow-up imaging data of lung lesions (follow-up=2 years).
The clinical characteristics ( age, smoking index), morphological characteristics ( longest diameter of le-
sion, density, location, distribution, relative position of fibrosis, spiculation, lobulation, calcification, vac-
uole, vascular convergence, pleural indentation, emphysema and severity of bilateral pulmonary fibrosis)
and metabolic characteristics ( maximum standardized uptake value (SUV, ) ) of the benign and malignant
lesions were analyzed by X* test and Mann-Whitney U test. Then multivariate logistic regression analysis was
applied to select independent risk factors of malignant nodules, and a risk prediction model was established
and verified by the area under the receiver operating characteristic (ROC) curve and k-fold cross validation
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(k=10) respectively. Results Among 169 patients, 222 SPNs were detected (157 malignant nodules, 65
benign nodules) . Univariate analysis showed that smoking index, speculation, lobulation, vascular conver-
gence sign, calcification, emphysema, nodule size, relative position of nodule and fibrosis, SUV and se-
verity of bilateral pulmonary fibrosis were significantly different between the benign and malignant nodules (z
values; 2.514-9.858, X* values; 4.353-18.442, all P<0.05). Result of multivariate logistic regression analysis
showed that calcification, vascular convergence and SUV  _ were the independent risk factors of malignant
nodules combined with pulmonary fibrosis (odds ratio (OR) : 0.048-2.534, all P<0.05). The risk predic-
tion model was as follow: P=1/(1+e™), x=-1.839-3.033 X calcification+0.930 X vascular convergence+
0.754xSUV . (with calcification/vascular convergence = 1, without calcification/vascular convergence =
0). The area under ROC curve was 0.932(95% CI. 0.895-0.969 ), and the sensitivity and specificity of
the model were 87.9% and 86.2% , respectively. Results of £-fold cross validation showed that the prediction
accuracy of 10 test sets was 0.847+0.075, and was 0.862+0.010 in training sets. Conclusions Calcifica-

tion, vascular convergence and SUV  are independent risk factors of malignant SPNs combined with pulmo-

nary fibrosis in long-term asymptomatic smokers. The model based on the above variables presents high diag-
nostic efficiency in diagnosing malignant SPNs.

[ Key words] Pulmonary fibrosis; Smoking; Solitary pulmonary nodule; Positron-emission tomo-
graphy; Tomography, X-ray computed; Deoxyglucose; Forecasting
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