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Value of radiomics analysis based on chest CT images for predicting ALK gene mutations in non-small cell lung cancer CAQO
Li, XIE Yu-hai,ZHANG Hong-jie, et al. Department of Radiology, Taihe People's Hospital, Taihe Hospital affiliated to Wan-
nan Medical College, Anhui 236600, China

[ Abstract] Objective: To investigate the predictive value of chest CT radiomics feature analysis based on deep learning
automatic segmentation technology for anaplastic lymphoma kinase ( ALK) gene mutation in non-small cell lung cancer
(NSCLC) patients.Methods: A retrospective analysis was conducted on the clinical and preoperative plain CT image data of
172 patients with pathologically confirmed NSCLC in our hospital from November 2020 to April 2024, According to the
ALK gene test results, the entire sample set was divided into the ALK-positive group (23 cases) and the ALK-negative
group (149 cases).Three-dimensional segmentation of tumors based on CT images was carried out utilizing deep learning
automatic segmentation technology.Image preprocessing was implemented through resampling technique (with volume of
Imm?®),and radiomics features of the tumor were extracted.Pearson correlation, SelectKBest, and logistic regression analy-
sis were utilized to screen the optimal radiomics feature parameters,and to construct a radiomics model. The receiver opera-
ting characteristic (ROC) curve analysis was employed to evaluate the diagnostic efficacy of the optimal feature parameters
and the radiomics model,while the decision curve analysis (DCA) was utilized to assess the clinical application value of the
model.Results: There was no statistically significant difference in age,gender, pathological T-stage,nodule location and size,
volume,CT value,and CT signs between the two groups (all P=>0.05).Four optimal radiomics feature parameters were se-
lected out,including lbp-3D-m1_firstorder_Median, logarithm_glem_Idmn, logarithm_glem_ InverseVariance and wavelet-
LHH_firstorder_Median. The difference of these features between the two groups were statistically significant (all P <C
0.01) ,with corresponding diagnostic efficacy for ALK mutation in NSCLC patients of 0.680,0.674,0.756,and 0.682, re-
spectively. The radiomics model constructed by the four factors demonstrated the best predictive efficacy for ALK mutation,
with AUC, sensitivity,and specificity of 0.868,78.26% ,and 83.89% , respectively. The decision curve indicated that the ra-
diomics radiomics model had a favorable net benefit in predicting ALK gene mutation status in NSCLC patients.Conclusion :
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The radiomics approach, when integrated with deep-learning automatic segmentation technique,demonstrates high effective-

ness in the non-invasive prediction of ALK mutation status among NSCLC patients.

[Key words] Pulmonary neoplasms; Non-small cell lung cancer; Anaplastic lymphoma kinase; Tomography, X-ray

computed; Radiomics; Predicting model
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