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The establishment and application of pneumothorax prediction model for CT -guided percutaneous
transthoracic lung biopsy based on support vector machine WU Honglin, LEI Licheng, YANG
Maojiang, JIANG Xiaofeng, WANG Lang, LI Yang, YANG Hanfeng. Department of Radiology, Affiliated
Hospital of North Sichuan Medical College , Nanchong, Sichuan Province 637000, China

Corresponding author: YANG Hanfeng, E-mail . 1215933446@qq.com

[Abstract] Objective To establish pneumothorax prediction model for CT - guided percutaneous
transthoracic needle biopsy (PTNB) of the lung, which is based on the patient’s basic information, lesions
and surgery-related factors by using support vector machine (SVM) and feature selection algorithm. Methods
The clinical data of 94 patients who had received CT-guided PTNB of the lung were retrospectively analyzed.
The patients were divided into pneumothorax group (n=43) and non-pneumothorax group (n=51). The patient’s
basic information, the pulmonary lesions and the related risk factors in needle biopsy were obtained from the
PACS system. Feature selection method was used to select the greater risk factors that were related to the
occurrence of pneumothorax. SVM model was used, by comparing with the neural network (NN) and the
random forest (RF) machine learning models, to establish pneumothorax prediction model. Results Risk
factors of pneumothorax obtained from feature selection algorithm included, sorting by importance, the depth
of the lesion, age, size of the lesion, depth of needle insertion, length of the needle passing through the lung

tissue, angle of needle insertion, puncture needle passing through the pleural indentation, and gender.
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Compared with NN and RF, SVM had the best prediction performance, its accuracy was 88.9% , sensitivity

was 71.4% , and specificity was 100%. Conclusion The machine learning method can be used to establish

pneumothorax prediction model for CT-guided PTNB. SVM can construct an optimal model for predicting

pneumothorax and assist clinical diagnosis.(J Intervent Radiol, 2018, 27. 572-577)
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