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From trauma to tau: the link between 

traumatic brain injury and 

neurodegeneration 

 



Repetitive mTBI in sport 

 A historical perspective 

• Boxers and dementia pugilistica 

 Chronic traumatic encephalopathy (CTE) 

• The NFL story 

• Boxers, a contemporary work up 

 Unanswered questions 

• ARTAG v CTE 

• Clinicopathological correlations 

• Other sports 

 

 

 

 

 

 



Runwell Hospital, Essex 
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The aftermath of boxing 
4 



© Imperial College London 5 



© Imperial College London 6 



© Imperial College London 

7 

 85 subjects with history of repetitive mild TBI 

 Athletes and military personnel (ages 17-98) 

 68 showed some degree of CTE pathology 

 Some with concomitant AD, PD or FTLD 



Tau pathology in AD v CTE 
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Definition of CTE pathology 
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• Presence of: 
• (i) foci of perivascular NFT and astrocytic tangles 

• (ii) irregular cortical distribution of NFT and astrocytic 

tangles with a predilection for the depths of sulci 

• (iii) clusters of subpial and periventricular astrocytic 

tangles in the cerebral cortex, diencephalon, basal ganglia 

and brainstem 

• (iv) neurofibrillary tangles in the cerebral cortex located 

preferentially in the superficial layers. 



West London Mental Health NHS Trust 
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RESULTS 

Hyperphosphorylated tau (clone AT8) immunostaining in neurofibrillary tangles (Fig 1, case 6), in astrocytes (Fig 2, case 7) and in puncta within white matter tracts (Fig 3, case 5). Foci of astrocytic tau immunostaining were seen in subpial 

layers (Fig 4, case 5), at the base of sulci (Fig 6, case 4) and in a perivascular distribution (Fig 6, case 14). A-beta (clone 4G8) immunostaining in diffuse plaques (Fig 7, case 21) and subpial bands (Fig 8, case 1). All photos taken with a X20 

stage objective.  
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64-47 CTE 
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SD Tangles 
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Original cohort 
Case No Age at 

death 

Age of 

disease onset 

Disease 

duration 

Original 

diagnosis 

Cause of death CTE 

57-45 67 40 27 DP Y 

64-47 72 31 41 Pre-senile dementia Bronchopneumonia N 

70-237 83 32 51 DP Bronchopneumonia Y 

71-119 77 50 27 DP Bronchopneumonia Y 

71-120 58 DP  RTA N 

71-122 61 Acute SAH N 

71-123 71 60 11 DP Coronary occlusion Y 

71-124 62 54 8 DP Bronchopneumonia Y 

71-125 58 50 8 DP Bronchopneumonia N 

71-126 91 MI N 

71-127 22 SDH N 

71-153 67 N 

71-155 62 30 32 DP Y 

71-47 68 35 33 DP N 

71-54 63 30 33 DP Y 



71-47 PSP 
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Epilepsy – 19 year old 
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Conclusions: 
2 major clinical presentations 

• behaviour/mood variants (generally younger onset) 
• cognitive impairment (generally older onset) 
 
 
 
 



Symptoms and pathology 
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Symptom presentations 
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CTE in footballers? 
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Future directions… 
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