Supplemental Methods: MRI Acquisition and ADC Processing  
All MRI examinations were performed on a 1.5-T Siemens Aera scanner running syngo MR E11 software (Siemens Healthineers, Erlangen, Germany). The imaging protocol included a 3D T1-weighted MPRAGE sequence (TR/TE/TI = 2100/3.04/1100 ms; flip angle = 10°; voxel size = 0.5 × 0.5 × 1.0 mm³; acquisition matrix = 512 × 464) and axial T2-weighted FLAIR imaging (TR/TE/TI = 10,790/80/2500 ms; flip angle = 150°; voxel size = 0.5 × 0.5 × 2.0 mm³; acquisition matrix = 512 × 512).
DTI was acquired using a 2D EPI sequence with 64 diffusion-encoding directions at b = 1000 s/mm² together with b = 0 acquisitions (TR/TE = 4500/76 ms; flip angle = 90°; voxel size = 2 × 2 × 2.5 mm³; acquisition matrix = 128 × 128). Resting-state functional MRI used a gradient-echo EPI sequence (TR/TE = 2200/45 ms; flip angle = 90°; voxel size = 4 × 4 × 4 mm³; acquisition matrix = 64 × 64).
Perfusion imaging included DCE-MRI acquired with a 3D spoiled gradient-echo sequence (TR = 7.8 or 9.6 ms across protocol instances; TE = 1.36 ms; flip angle = 25°; voxel size = 1 × 1 × 5 mm³; acquisition matrix = 256 × 208) and DSC-MRI acquired with a gradient-echo EPI sequence (TR/TE = 1500/40 ms; flip angle = 60°; voxel size = 2 × 2 × 5 mm³; acquisition matrix = 128 × 128). Gadobutrol (Gadavist; Bayer HealthCare) was used for both DCE and DSC acquisitions.

DWI preprocessing included anisotropic diffusion filtering for Rician-noise suppression, deep-learning-based skull stripping, and uniform normalization to the b=0 image with ε=1.0 for numerical stability. The offset was applied identically to all scans and was used only to avoid unstable division during tensor fitting.

Hippocampi were manually contoured on the corresponding T1-weighted MRI at each imaging time point by one experienced radiation oncologist following established anatomic guidelines.29 No automated contour propagation was used.

Median ADC and FA were extracted from the combined bilateral hippocampal ROI for longitudinal analysis. The present analysis focused on within-patient relative ADC change and raw FA change. Acquisition parameters reported above were extracted from DICOM headers; the head-coil model, number of averages, phase-encoding direction, and acquisition time were not consistently available and were not inferred. Missing absolute ADC output and additional ROI-reproducibility measurements remain limitations.




Supplementary Table S1. Hippocampal FA change and exploratory neurocognitive outcomes
Absolute hippocampal FA change from baseline to Week 6 is compared between stable/improved and decline categories. Cognitive analyses are exploratory and unadjusted for multiplicity.
	Neurocognitive Test 
	Stable/Improved (n) 
	Absolute ΔFA from baseline (×100), median (range)
	Declined (n) 
	Absolute ΔFA from baseline (×100), median (range)
	p-value 

	OCL 
	10 
	-1.65 (-3.2 to 0.98)
	14 
	-2.35 (-4.3 to 0.35)
	0.122

	BPTX 
	17 
	-1.9 (-4.3 to 0.9)
	7 
	-2.4 (-3.2 to 0.98)
	0.901

	FNMT 
	12 
	-1.85 (-4.3 to 0.9)
	12 
	-2.2 (-4.1 to 0.98)
	0.551

	FNLT 
	12
	-1.76 (-4.3 to 0.98)
	12 
	-2.35 (-3.6 to 0.9)
	0.59

	FSBT 
	11
	-2 (-4.1 to 0.9)
	13 
	-1.63 (-4.3 to 0.9)
	0.649

	Composite 
	12 
	-1.65 (-4.3 to 0.98)
	12 
	-2.35 (-4.1 to -0.46)
	0.198


Supplementary figure 1
Scatterplot of mean dose to the left cerebellar tonsil versus patient-specific cerebellar ADC slope, displayed as fractional change per week. No association between mean dose and ADC slope was detected in the retained slope analysis. This ROI is presented only as a limited internal measurement reference and not as a control establishing regional radiosensitivity.
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Supplementary figure 2
Standardized mean differences comparing patients with versus without paired Week-6 cognitive follow-up across available demographic, clinical, dosimetric, and imaging variables. This existing analysis does not substitute for a sensitivity analysis of the longitudinal imaging model restricted to the 24 cognitive completers.
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Sensitivity analysis: balance by cognitive follow-up completion
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