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Traumatic Brain Injury



Why imaging?

• Visualize, categorize, location, 
nature, and degree of damage 

• Triage for acute interventions 
and determining prognosis

• Long-term outcome



Characterization of basic processes

• Mass lesions

• Brain swelling 

• Cerebral blood flow



CT

• NCT has a pivotal role in the rapid initial assessment 

of patients with head trauma and in follow-up

• NCT: early surgical management + prognosticate clinical outcome.

• Parameters: skull fracture, epidural or subdural hematoma, 
subarachnoid hemorrhage, brain parenchymal 
hematoma/contusion, brain swelling and edema, mass effect, 
midline shift, subfalcine herniation, effacement of the basilar 
cisterns



Marshall and Rotterdam
scores

• Incorporate acute CT findings to predict broad 
categories of outcome.

• Practical and useful

• Limitation: focus on severely injured patients, 
not include specific deficits, not encompass 
other imaging modalities, not consider 
physiologic changes

• Most patients with mild trauma have negative CT



MRI



• Conventional MRI findings are similar to CT, but MRI is 
more sensitive 

• Conventional MR: T1-weighted imaging, T2-weighted 
imaging, and T2 FLAIR

• Volume quantification: quantitative marker of tissue 
damage

• Sensitivity increases with magnetic field (T2* GRE) – micro 
bleeds 

• Unconventional MRI: susceptibility-weighted imaging, 
perfusion-weighted imaging, microstructural white matter 
tract integrity (DTI), metabolic activity (MR spectroscopy), 
and hemodynamic brain function (fMRI). 

MRI



Mild Traumatic Brain Injury (mTBI)



Clinical definition



Epidemiology of Mild TBI
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Potentially detectable by: SPECT, PET, MRS 
(unconventional MRI)



Clinical features of mTBI

• Common causes 

• Natural hx 

• Post traumatic amnesia 

• GCS 
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Sports-related concussion



Acute and long-term sequelae 



Cognitive Fatigue
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Cognitive Fatigue
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How to quantify fatigue (role for 
imaging?)



99mTc-HMPAO SPECT imaging 



SPECT in chronic sports-related 
head injury



Role of SPECT in mTBI
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mTBI

Healthy controls

Active (PASAT) SPECT
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Healthy Controls



24

Mild Traumatic Brain Injury



PET in mTBI



PET in chronic repetitive head 
injury



MRS


