Supplementary table 1. Detailed MRI Scan Parameters.
	MRI Scanner
	Scanner A
	Scanner B
	Scanner C

	
	Siemens Essenza 1.5T
	GE Signa HDxt 3.0T
	Siemens Skyra 3.0T

	Sequence
	T1WI
	T2WI
	T1WI
	T2WI
	T1WI
	T2WI

	TR (ms)
	769
	4260
	400
	3780
	644
	3000

	TE (ms)
	10
	86
	12
	85
	10
	93

	FOV (cm2)
	22×22
	22×22
	22×22
	22×22
	24×24
	24×24

	NEX
	2
	2
	2
	2
	2
	2

	Acquisition matrix
	256×204
	256×204
	288×224
	288×224
	320×224
	320×224

	Slice thickness (mm)
	5
	5
	4
	4
	4
	4

	Slice gap (mm)
	1
	1
	1
	1
	1
	1


TR, repetition time; TE, echo time; FOV, field of view; NEX, number of excitations.
Center 1 performed scanning on Scanner A (Siemens Essenza 1.5T) and Scanner B (GE Signa HDxt 3.0T); Center 2 used Scanner B and Scanner C (Siemens Skyra 3.0T).


[image: ]Supplementary Figure 1. Predictive performance and clinical utility of the Rad and DLR models in the training cohort. (A) ROC curves. The dashed diagonal line indicates random prediction. (B) DCA. Solid and dotted black lines represent the treat-all and treat-none strategies, respectively. Rad, radiomics; DLR, deep learning radiomics; ROC, receiver operating characteristic; AUC, area under the curve; CI, confidence interval; DCA, decision curve analysis.
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Supplementary Figure 2. DeLong test P-value heatmaps for pairwise model comparisons. Heatmaps show the statistical significance of AUC differences among the four models in the (A) training, (B) internal validation, and (C) external test cohorts. Values in the cells represent specific P-values, with p < 0.05 indicating statistical significance.
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Supplementary Figure 3. Waterfall plots of individualized prediction scores. The distribution of prediction scores across the four models is shown for the (A–D) training, (E–H) internal validation, and (I–L) external test cohorts. Blue and orange bars indicate patients with N0/N1 and N2/N3 stages, respectively.
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Supplementary Figure 4. Calibration curves of the DLR-ResNet34 model. The calibration plots illustrate the agreement between predicted probabilities and actual observed outcomes across the (A) training, (B) internal validation, and (C) external test cohorts. The dotted diagonal line represents perfect calibration.
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Supplementary Figure 5. Confusion matrices of the DLR-ResNet34 model. The matrices display the classification performance (True Negative, False Positive, False Negative, True Positive) in the (A) training, (B) internal validation, and (C) external test cohorts.
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Supplementary Figure 6. SHAP summary plot for the DLR-ResNet34 model. The plot illustrates the overall impact and directionality of the top features on the model's predictions. Each dot represents a single patient. The color gradient from blue (low) to red (high) indicates the original feature value, while the horizontal position represents the SHAP value (impact on model output).
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Supplementary Figure 7. ROC curves and optimal thresholds of the DLR-ResNet34 model. The ROC curves display the discriminative performance in the (A) training, (B) internal validation, and (C) external test cohorts. The red dots indicate the optimal decision thresholds determined by maximizing the Youden index, with the corresponding sensitivity and specificity values annotated in the bottom right corner of each plot.
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