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Axonal injury 
is considered a 

key mechanism of 
damage following TBIs, 
as the severity of axonal 

injury correlates
with the extent  

of disability 

Brain damage 
in TBIs is caused 

by rotational and/or 
linear acceleration forces, 

or blunt trauma with impact 
deceleration, which generate 

forces that stretch and 
damage axons

Traumatic brain injuries (TBIs) are a 
major cause of disability and death 

worldwide. Clinically subdivided into mild, 
moderate and severe forms, mild TBI (also 
known as concussion) accounts for 80–90% 
of cases. Insights from severe TBI and 
chronic traumatic encephalopathy (CTE) 
can probably shed light on the underlying 
cellular and molecular processes involved 
in mild TBI.

Approximately 10 million TBIs occur each year 
worldwide. The most common causes are falls  
and road traffic accidents, which account  
for >50% of cases. Contact sports athletes and 
military service personnel are unique, increasingly 
studied risk groups for TBIs; the incidence of 
sports-related TBI visits to emergency rooms 
is 152 cases per 100,000 individuals in the 
United States.

Levels of cognitive and physical disability in 
patients with TBI depend on the severity of 
injury, and can affect mood, fatigue and social 
participation. 12 months after mild TBI, patients 
have a similar quality of life to controls, but this 
can decrease over time, owing to a loss of life 
roles and the development of depression.

EPIDEMIOLOGY

QUALITY OF LIFE

Axonal injury

Reactive oxygen 
and nitrogen

species formation

Aβ accumulation

Tau aggregation

Microhaemorrhages Activation of microglia

TRAUMA

More research is required to 
understand the number  
and/or severity of TBIs that initiate 
the neurodegeneration that 

underlies CTE. In addition, studies are 
needed to elucidate the precise role 
of tau aggregates and amyloid-β (Aβ) 
deposits in TBIs and CTE.

TBIs are classified based on several clinical factors, 
including the Glasgow Coma Scale score, results 
of radiographic imaging (CT or MRI) and the 
presence of neurological symptoms and amnesia. 
Newer radiographic imaging techniques, such as 
diffusion tensor imaging, can be used to detect 
axonal injury in patients with TBI. PET ligands that 
bind to Aβ plaques and tau can be used to monitor 
the deposition of these molecules in the brain and 
could be used to assess the pathology of TBIs. 

At the scene of injury or in the emergency 
room, patients have a brief interview and a 
neurological examination. If indicated, patients 
can undergo radiographic 
imaging. The standard 
of care for patients 
with TBI is rest, 
observation for 
24 hours  
and verbal and 
written 
instructions 
for identifying 
the possible 
complications 
of TBIs.
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Aside from 
axonal injury, a 
range of other 
pathophysiological 
findings can also 
be observed 
following TBIs

New treatments for 
TBIs include those that 

target cerebral oedema, prevent 
secondary tissue damage and 
promote neuroprotection  
or neuroregeneration.

Biomarkers are emerging to assess 
the severity of brain damage, 

predict prognosis and guide clinical 
management. Candidates include markers 
of neuronal damage, immune response and 
astrocyte function. 

Few guidelines 
for the diagnosis 

or management of 
athletes with potential 

CTE are available. However, 
many clinicians would advise 

an athlete to retire from 
sports after sustaining 
multiple concussions.

Several 
studies suggest 

a relationship between 
repetitive TBI and CTE, 

a neurodegenerative condition 
characterized by perivascular 

tau deposition, axonal damage 
and variable amounts 
of astroglial scarring 

and Aβ plaques
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