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[Abstract] Objective To explore the clinical value of a deep learning (DL) model based on
contrast—enhanced computed tomography (CECT) in the preoperative prediction of human epidermal growth
factor receptor 2 (HER2) expression status in patients with gastric cancer (GC). Method This retrospective
study included 265 GC patients who underwent CECT preoperatively and HER2 expression detection after
gastrectomy from Guangzhou Red Cross Hospital between January 1, 2015, and August 31, 2023. The patients
were divided into a training set (165 cases), a validation set (54 cases), and a test set (46 cases) by random
number table at a ratio of 6:2:2 approximately. Imaging features were extracted from the arterial phase (AP),
venous phase (VP), and delayed phase (DP) of preoperative CECT images. Single—phase and multi—phase fusion
(MP) DL models were constructed respectively, and the performance of each model in predicting HER2
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expression in GC was evaluated and compared using receiver operating characteristic (ROC) curves. Result
In the training, validation, and test sets, the proportions of HER2 —positive cases were 18.8% (31/165),
24.1% (13/54), and 19.6% (9/46), respectively, while the proportions of HER2 -negative cases were 81.2%
(134/165), 75.9% (41/54), and 80.4% (37/46), respectively. In the validation set, the area under the curve
(AUC) of the AP, VP, DP, and MP models were 0.670 (95%CI 0.666-0.673), 0.875 (95%CI 0.871-0.877),
0.636 (95%CI 0.635-0.641), and 0.895 (95%CI 0.894-0.896), respectively. In the test set, the AUC of
these four models were 0.738 (95% CI 0.734-0.740), 0.671 (95%CI 0.666-0.673), 0.636 (95%CI 0.635-
0.641), and 0.783 (95%CI 0.782-0.786), respectively. Notably, the MP model achieved the highest AUC in
both the validation set (compared with AP, VP, and DP model, Z=121.2, 12.5, 160.6, respectively, all P<
0.001) and the test set (compared with AP, VP, and DP model, Z=24.5, 54.5, 79.9, respectively, all P<
0.001). Conclusion The DL model based on CECT can effectively preoperatively predict HER2 expression

status in GC, thereby providing a reliable auxiliary method for clinical preoperative evaluation and treatment

decision—making.
Gastric cancer;
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