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BACKGROUND
• Professional fighters exposed to repetitive head injury 

(RHI) experience elevated risk for chronic traumatic 

encephalopathy (CTE)[1]. Diffusion tensor imaging 

(DTI) provides sensitive markers of microstructural 

changes in brain injury.

• Conventional DTI measures are confounded by 

extracellular free water, particularly in gray matter 

regions vulnerable to RHI. Apolipoprotein E4 carrier 

status, may further modify brain responses to RHI [2,3]

• This study explores the effect of RHI-exposure and 

APOE4 carrier status on free water-corrected (fwc) DTI 

measures of microstructure.

SAMPLE CHARACTERISTICS

CONCLUSIONS
• Subcortical-grey matter regions are sensitive to 

RHI-related tissue changes, as further reflected 

by significant associations between NOF and 

DTI measures.

• NOF-DTI measures tend to more sensitive to 

APOE4 carrier status.

• Interpretation is limited by the cross-sectional 

design and inclusion of both active and retired 

fighters, which may bias associations due to 

differences in recent exposure and recovery.

METHODS

• Greater NOF predicted higher hippocampal 

FWF, independent of APOE4 carrier status.

• APOE4 carrier status moderates association 

between NOF and fwc-MD of the right 

thalamus, with positive association seen in E4 

carriers only. Both results hold when limit to 

both Male fighters (Table below) .

• Participants: Fighters and mixed martial artists 

(MMAs) drawn from the Professional Athletes Brain 

Health Study (PABHS). See Sample Characteristics.

• DTI processing: b-values=1000s/mm2, 71 directions; 

Corrected for noise, movement, eddy currents[4] and 

bias; Free-water removed via dual tensor modeling [5]. 

• DTI measures in subcortical Grey Matter: Free 

water fraction (FWF), fwc-Mean Diffusivity (fwc-MD) 

and Fractional Anisotropy (fwc-FA) in FreeSurfer 

parcellated, and transformed to DTI space, 

hippocampus (HC), thalamus (Thal). Regions were 

preselected based on previous PABHS findings that 

NOF predicts thalamic/hippocampal volumes.

• Statistical Analyses: Linear regressions to examine 

whether APOE4 carrier status moderates association 

of  DTI measures with NOF. 

• Covariates: age, sex, race, years education, types-

of-fighting, recent sparring status, days since last 

documented fight and regional volumes.

• Non-significant interaction term was dropped and 

reduced model was used to evaluate whether DTI 

measure associated with NOF..

• Models were FDR-corrected for multiple comparisons 

by number of regions/tracts per effect. 

RESULTS
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• In this same cohort, NOF further predicts right 

thalamic volume(𝛽NOF(SE) = -0.143(0.046)) 

and right hippocampal volume (𝛽NOF(SE) = -

0.145 (0.054), independent of APOE4 carrier 

status. 

KEY RESULTS SUMMARY


	Slide 1

