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S1. Imaging parameters
Hôpital général juif (HGJ): All patients had CT scans done on a hybrid PET/CT scanner (Discovery ST, GE Healthcare) within 37 days before treatment (median: 14 days). For the CT scan, an energy of 140 kVp with an exposure of 12 mAs was used. The CT slice thickness resolution was 3.75 mm and the median in-plane resolution was 0.98×0.98 mm2 for all patients.
Centre hospitalier universitaire de Sherbrooke (CHUS): All patients had CT scans done on a hybrid PET/CT scanner (GeminiGXL 16, Philips) within 54 days before treatment (median: 19 days). For the CT scan, a median energy of 140 kVp (range: 12-140) with a median exposure of 210 mAs (range: 43-250) was used. The median CT slice thickness resolution was 3 mm (range: 2-5) and the median in-plane resolution was 1.17×1.17 mm2 (range: 0.68-1.17).
Hôpital Maisonneuve-Rosemont (HMR): All patients had CT scans done on a hybrid PET/CT scanner (Discovery STE, GE Healthcare) within 60 days before treatment (median: 34 days). For the CT scan, a median energy of 140 kVp (range: 120-140) with a median exposure of 11 mAs (range: 5-16) was used. The CT slice thickness resolution was 3.75 mm for all patients and the median in-plane resolution was 0.98 × 0.98 mm2 (range: 0.98-1.37).
Centre hospitalier de l’Université de Montréal (CHUM): All patients had CT scans done on a hybrid PET/CT scanner (Discovery STE, GE Healthcare) within 66 days before treatment (median: 12 days). For the CT scan, a median energy of 120 kVp (range: 120-140) with a median exposure of 350 mAs (range: 5-350) was used. The median CT slice thickness resolution was 1.5 mm (range: 1.5-3.75) and the median in-plane resolution was 0.98 × 0.98 mm2 (range: 0.98- 1.37).


S2. Augmentation parameter configuration
To determine the augmentation settings, we performed a parameter-selection experiment on the locoregional-recurrence task, varying the minority: majority multipliers across 100:10, 200:20, 300:30, 400:40, and 500:50. The performance of locoregional recurrences prediction using different augmentation parameters were summarized in the Table A1. As summarized in this Table, increasing the parameter improved discrimination up to the 300:30 setting (AUC 0.84 with 5289 effective images), compared with 100:10 (AUC 0.72; 3651 images) and 200:20 (AUC 0.77; 3955 images). Raising the setting to 400:40 yielded only a marginal AUC change (0.85) at the cost of ~14% more images (6041 vs. 5289), whereas 500:50 reduced AUC to 0.83 despite ~35% more images (7136 vs. 5289), suggesting diminishing returns and increased overfitting risk. Balancing discrimination gains with computational efficiency and robustness, we therefore selected 300:30 as the final configuration. 
	[bookmark: _Hlk207443653]Table S1. Performance of locoregional recurrences prediction using different augmentation parameters

	Parameter
	100:10
	200:20
	300:30
	400:40
	500:50

	Image number
	3651
	3955
	5289
	6041
	7136

	AUC
	0.72
	0.77
	0.84
	0.85
	0.83





S3. Learning rate and batch size configuration
We conducted a sensitivity analysis to determine the optimal network hyperparameters. We systematically explored a range of values for the most influential hyperparameters, including the initial learning rate (10⁻³, 10⁻⁴, 10⁻⁵) and batch size (8, 16, 32, 64). The results for locoregional recurrence prediction (Table S2), demonstrated the model's performance across these different parameter settings.
The analysis showed that a learning rate of 10⁻⁴ consistently provided the best and most stable performance, achieving AUCs between 0.82 and 0.84 across all tested batch sizes. In contrast, a higher learning rate of 10⁻³ led to suboptimal performance (AUCs 0.78-0.81). The peak performance (AUC = 0.84) was achieved with a learning rate of 10⁻⁴ and a batch size of either 16 or 32. We selected the combination of a 10⁻⁴ learning rate and a batch size of 32 for our final model, as it provided an excellent balance of high performance and training efficiency.
	Table S2. Performance of locoregional recurrences prediction using different learning rate and batch size

	Parameter
	8
	16
	32
	64

	10⁻³
	0.78
	0.78
	0.79
	0.81

	10⁻4
	0.82
	0.84
	0.84
	0.82

	10⁻5
	0.82
	0.81
	0.81
	0.79
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