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Radiomics Based Lymph Node Metastasis Prediction in

Non-small-cell Lung Cancer

WANG Chao! LIU Xia! DONG Di?> ZANG Li-Ya? LIU Zai-Yi® LIANG Chang-Hong® TIAN Jie?

Abstract In the clinical diagnosis and treatment of non-small cell lung cancer, it makes great sense for guiding doctors
to make operation plans according to lymph node metastasis status. However, a current weak point in clinical is the lack
of a method that can be used to predict lymph node metastasis for non-small cell lung cancer safely and accurately. In
this article, radiomic method was applied to the lung CT images to achieve quantitative analysis for the prediction of
lymph node metastasis for non-small cell lung cancer. We collected 564 non-small cell lung cancer cases that could satisfy
the data recruitment from Guangdong General Hospital, from which 386 quantitative radiomic features were extracted
each, including the tumor’s three-dimensional shape features, texture features, Gabor features and wavelet features. Then,
Lasso logistic regression (LLR) was used to construct the radiomic signature (Rad-score) for the lymph node metastasis
of NSCLC. With multivariate analysis of clinical information, the customized prediction nomogram model was built. The
performance of the LLR model was shown to have an AUC of 0.710 in the training set and 0.712 in the validation set.
Our nomogram model had a C-index of 0.724 (95 % CI: 0.678 ~0.770) and performed well on the consistency, providing
valuable information for clinical decision-making.
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Fig.3 Structure of lymph node metastasis
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Table 1  Basic information of patients in the training set and test set
AT YL (N = 400) P g WIS (N = 164) P i
. 5 144 (36 %) 0.896 78 (47.6 %) 0.585
. s 256 (64 %) 86 (52.4 %)
- 2 126 (31.5 %) 0.030* 45 (27.4%) 0.081
7 274 (68.5 %) 119 (72.6 %)
ik 36 (9 %) 4(2.4%)
EGFR AR 138 (34.5 %) <0.001* 67 (40.9 %) 0.112
it 226 (56.5 %) 93 (56.7 %)
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Table 3 Comparison results of different methods Fig.6 ROC curve of test set
0 1 2 3 4 5 6 7 8 9 10
Jik Y4k (AUC) ik (AUC) FECE S Points e
LLR 0.710 0.712 0.75
Rad_score o T Y Y. YRy
SVM 0.698 0.654 0.75 ‘ 1.1 11.05 1 -095 -09-0.85 -0.8 —0.75
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Fig.7 Verifies the nomogram
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