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Machine learning model based on photon-counting CT quantitative
parameters for predicting pathological subtype of lung cancer

LI Rui', YANG Xiaofei', ZHAN Pengchao®, GU Yanbo', CHEN Yan', GAO Jianbo""
(1. Department of Radiology, the First Af filiated Hospital of Zhengzhou University, Zhengzhou 450052, China;
2. Department of Radiology. the Third People’s Hospital of Henan Province, Zhengzhou 450052, China)

[Abstract] Objective To investigate the value of machine learning (ML) model based on quantitative parameters of
photon-counting CT (PCCT) for predicting pathological subtype of lung cancer. Methods A total of 96 patients with
pathologically confirmed lung cancer were prospectively enrolled, including 51 cases of adenocarcinoma (AC ) (AC group) ,
24 cases of squamous cell carcinoma (SCC) (SCC group) and 21 cases of small cell lung cancer (SCLC) (SCLC group).
Based on pre-treatment contrast-enhanced PCCT, valuable parameters were selected using Boruta algorithm, and a decision
tree (DT) ML model was constructed. Receiver operating characteristic curve was drawn, the area under the curve (AUC)
was calculated to evaluate the performance of this model for identifying each pathological subtype of lung cancer. Results
In SCC and SCLC groups. the arterial phase iodine concentration (IC), normalized IC (NIC), CT values at 40—70 keV,
Kio—s0 kev » as well as venous phase NIC and CT values at 40—80 keV were all lower than those in AC group (all P<0.05),
but no significant difference was found between SCC and SCLC groups (all P=>0. 05). Venous phase IC and venous phase
Kio—s0 kev increased sequentially in SCLC, SCC and AC groups (all P<C0.05). A total of 18 PCCT parameters were
selected, and the overall diagnostic accuracy of DT model constructed based on these parameters for predicting pathological
subtype of lung cancer was 80.21%, with AUC for identifying AC, SCC and SCLC of 0.912, 0.771 and 0. 945,
respectively. Conclusion DT model constructed based on PCCT quantitative parameters had high value for predicting
pathological subtype of lung cancer.
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