Supplementary Methods
Baseline Comparison by Vital Status
Baseline characteristics were compared between patients who died during follow-up and those alive or censored at last follow-up using the Mann-Whitney U test for continuous variables and Fisher's exact test for categorical variables, given the small size of the alive/censored subgroup; a p value of <0.05 was considered statistically significant for these comparisons (Table 1).
Kaplan–Meier Estimation and ADC Ratio Analysis
Median OS and its 95% confidence interval were derived from the Kaplan–Meier estimator. One-year and 2-year OS rates were also derived from the Kaplan–Meier estimator. Survival curves were generated for the entire cohort and for selected imaging-based subgroups. For continuous variables, median values were used as cutoff values for subgroup analyses when appropriate. In particular, the ADC ratio was dichotomized using the median value, and survival differences between the low and high ADC ratio groups were assessed using the log-rank test.
Multivariable Model Selection
To reduce the risk of overfitting, the number of covariates included in the final multivariable model was limited according to the sample size and the number of observed events. Among candidate variables (those associated with OS at p < 0.10 in univariable analysis, together with clinically relevant variables), alternative covariate combinations were compared, and the final model was selected based on statistical performance (model concordance, stability of effect estimates, and preservation of sample size given missing data) as well as clinical relevance. If a variable violated the proportional hazards assumption, the model was adjusted accordingly, and the assumption was reassessed in the updated model.
Exploratory Analysis of Additional MRI Features
Beyond the primary imaging variables analyzed in the main text, additional qualitative MRI features recorded in the study database, including necrosis, capsular retraction, progressive central enhancement, washout-like appearance, regional lymph node involvement, major bile duct involvement, vascular invasion, adjacent organ invasion, arterial phase enhancement pattern, and tumor morphology, were evaluated in exploratory univariable Cox regression analyses (Supplementary Table 1). These analyses were not corrected for multiple comparisons and were considered hypothesis-generating.
Prognostic Risk Score and Internal Validation
To illustrate the combined discriminative value of the final multivariable model, a linear prognostic index was constructed from the model coefficients, and patients were stratified into tertile-based risk groups; differences in OS across risk groups were assessed using the multivariate log-rank test. Internal validation of the final multivariable model was performed using 5-fold cross-validation with a small penalization term (penalizer = 0.1) to stabilize estimation given the limited number of events in the albumin-low subgroup, and the mean cross-validated concordance index was compared with the apparent (in-sample) concordance index.
Survival Duration Among Decedents
We also examined the duration of survival among patients with a documented death (in whom the exact survival time was known, as opposed to censored patients), to assess whether key clinical and imaging features were associated with a shorter interval between MRI and death, rather than merely with the eventual occurrence of death. In this subgroup, survival duration was compared between feature-positive and feature-negative patients using the Mann-Whitney U test for binary features, and its association with continuous variables was assessed using Spearman correlation.
Supplementary Table 1. Exploratory univariable cox regression analysis of additional qualitative MRI features
In addition to the primary MRI features reported in the main text, several other qualitative MRI features recorded in the study database were explored in univariable Cox regression analyses (Supplementary Table 1). None of these additional features were significantly associated with OS, supporting the specificity of the primary findings reported above.
	MRI Feature
	N
	Positive, n (%)
	HR (95% CI)
	p

	Necrosis, present
	57
	23 (40.4%)
	1.44 (0.79–2.64)
	0.234

	Capsular retraction, present
	57
	20 (35.1%)
	1.68 (0.90–3.10)
	0.101

	Progressive central enhancement, present
	55
	38 (69.1%)
	1.65 (0.84–3.25)
	0.145

	Washout-like appearance, present
	57
	13 (22.8%)
	0.92 (0.45–1.86)
	0.813

	Regional lymph node involvement, present
	53
	31 (58.5%)
	0.96 (0.51–1.80)
	0.903

	Major bile duct involvement, present
	57
	20 (35.1%)
	0.88 (0.48–1.59)
	0.661

	Vascular invasion, presentᵇ
	38
	13 (34.2%)
	0.93 (0.41–2.13)
	0.863

	Adjacent organ invasion, present
	57
	21 (36.8%)
	0.81 (0.43–1.53)
	0.517

	Peripheral rim arterial enhancement, present
	55
	29 (52.7%)
	1.64 (0.90–2.99)
	0.103

	Periductal infiltrative (vs mass-forming) morphologyᶜ
	57
	4 (7.0%)
	1.77 (0.62–5.02)
	0.285


HR, hazard ratio; CI, confidence interval. These exploratory analyses were not corrected for multiple comparisons; results should be interpreted as hypothesis-generating rather than confirmatory. ᵇAvailable in 38/57 patients in whom vascular invasion status was assessable. ᶜFew periductal infiltrative tumors (n = 4) limit the precision of this estimate.


