Supplementary materials
1. CT image acquisition protocol
All patients underwent dual-phase CECT of the abdomen using one of the following scanners: Somatom Force (Siemens, Germany), Somatom Definition AS+ 128 (Siemens, Germany), or Light Speed VCT 128 (GE, USA). Patients were placed in the supine position with the head first and arms raised, and the scan range extended from the diaphragmatic dome to the iliac crest level. The scanning protocol was consistent across all scanners, with the following parameters: tube voltage of 120 kV, tube current of 150 - 250 mAs, matrix of 512×512, field of view of 350 mm×350 mm, pitch of 0.6 - 1.0, rotation speed of 0.25 - 0.5 s/r, slice thickness of 5 mm, and slice interval of 5 mm. After non-contrast scanning, a non-ionic iodinated contrast agent was injected via an indwelling catheter in the median cubital vein using a power injector (Ulrich CT Plus 150, Ulrich Medical) at a dose of 1.5 mL/kg body weight with an injection rate of 2.5 - 3.5 mL/s, followed by a flush with 30 - 40 mL of normal saline. Arterial and portal venous phase images were acquired with delays of 20 - 30 s and 50 - 60 s after contrast injection, respectively.
2. Radiomics preprocessing and reproducibility Assessment
To mitigate center effects arising from the use of multiple centers and scanners and to enhance model generalizability, the following standardized preprocessing operations were performed on all images:
Images were resampled to isotropic voxels of 1 × 1 × 1 mm³ using a B-spline interpolation algorithm. A fixed window width and level (350/50 HU) was applied, followed by gray-level discretization with a bin width of 25 [1,2]. Three filters, including Laplacian of Gaussian (LoG), Mean, and Wavelet, were used for image denoising.
To assess the reproducibility of radiomic features, 50 randomly selected subjects were used for reliability analysis. Intra-observer reliability: The first radiologist performed a second delineation after a one-month interval. Inter-observer reliability: A second radiologist with eight years of experience in abdominal CECT imaging performed independent delineations. Radiomics features with both intra- and inter-observer intraclass correlation coefficients (ICCs) > 0.75 were retained.

3. Architecture of the 3D ResNet-18 DL algorithm
	Suppl Table 1 Parameter configuration of the 3D ResNet-18 DL algorithm

	Category
	Parameters

	Data preprocessing
	Fixed normalizer: mean = 50, standard deviation = 350
Balanced sampling = true;
Voxel spacing = {1.0, 1.0, 1.0};
Cropping size = {64, 64, 64};
Random central cropping range = {5, 5, 5};
Data augmentation = true.

	Network architecture and training
	Training iterations = 500;
Batch size = 8;
IO threads = 4;
Initial learning rate = 0.0001;
Loss curve update frequency = 100;
Model saving frequency = 50;
Learning rate update strategy: step size = 100, gamma = 0.1;
Final cycle count = -1.

	Loss function and optimizer
	Loss function type = focal loss[3];
Gamma = 2;
Optimizer Type = Adam;
Adam Optimizer Betas = (0.9, 0.999).



4. Radiomics features extraction and filtering results
	Suppl Table 2 Categories and quantity of radiomics features

	Feature category
	Phase
	Filter
	Total features
	Features with ICCs > 0.75

	First order
GLCM
GLDM
GLRLM
GLSZM
NGTDM
Shape
	Arterial phase
	LoG
	360
	179

	
	
	Wavelet
	720
	358

	
	
	Mean
	90
	50

	
	Portal venous phase
	LoG
	360
	193

	
	
	Wavelet
	720
	339

	
	
	Mean
	90
	48

	GLCM, gray level co-occurrence matrix; GLDM, gray level dependence matrix; GLRLM, gray level run length matrix;,GLSZM, gray level size zone matrix; NGTDM, neighboring gray tone difference matrix.


[bookmark: _GoBack]
5. The training convergence curve of the 3D Resnet-18 
[image: Figure 3 loss]
Suppl Figure 1 Training convergence curve of the 3D ResNet-18, with epochs on the x-axis and loss on the y-axis. The curve shows that the loss decreased rapidly during the early stage of training, and gradually converged and stabilized after approximately 100 epochs.
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