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INTRODUCTION

RESULTS

Subconcussive impacts (SCl) are common in contact sports and may contribute to cumulative brain injury despite the absence of acute symptoms. Statistics: LMMs included Session, CH, and Age as fixed effects with random subject intercepts; rmANCOVA was used for singular fits. Between-network tests were
* Prior mild traumatic brain injury (mTBIl)/concussion may increase vulnerability to SCI, with the DMN representing a key region of interest due to its role as a transmodal hub and FDR-corrected. 1p < .10; *p < .05; **p < .01. Points = estimated marginal means; error bars = 95% Cls.
sensitivity to persistent functional disruption reported even after clinical recovery.?3
- Gradient analysis captures functional organization along continuous axes of connectivity variation, avoiding the discrete network boundaries imposed by traditional approaches.* ICA Network-Based Analysis
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DISCUSSION
B C | * Prior CH was associated with compressed manifold geometry, reduced between-network segregation, and lower within-DMN FC.
H4 N | : E)é?vfyorif A * Pre-season group differences suggest persistent alterations in functional organization that may exist before seasonal exposure to SCI.
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-0.15 Somatomotorr A  Manifold analysis lacks established normative benchmarks in  Larger samples are needed to confirm preliminary findings and provide
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Figure 3: Cortical gradient decomposition across resting-state networks. (A) Yeo 7-network Figure 4: Sche.matlc of manifold metrics. (A) Whole-_bra.m parcel spread; (B) Within- « CH was self-reported with no control for number of prior concussions, to disentangle its contribution from prior CH effects.
cortical projections; (B) Sample-derived Gradients 1-2 shown in Euclidean space; (C) Gradient 1 network spread; (C) Distance between network centroids; (D) Distance from network recency of most recent injury, severity, or cumulative burden.
distributions across networks, ordered by median value, reflecting unimodal-to-transmodal hierarchy. centroid to global centroid.'
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