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Defining severe traumatic brain injury

Primary injury
Damage done at the instant of injury

Designated by immediate post resuscitation GCS 
< 8/15 

Period of post traumatic amnesia also denotes it 
PTA > 24 hours

Secondary injury
Delayed damage on account of abnormalities in 

A/B/C/G etc

Local and systemic factors
Predicted by CT scans and systemic parameters



Why 
advanced 
management 
of severe TBI?

Conventional methods of treatment have 
hit a plateau

Need to go the extra mile to salvage brain 
and improve outcomes

The main issue at hand is raised intracranial 
pressure and cerebral under perfusion, with 
vascular & metabolic derangements



Key concepts

Cerebral 
perfusion

Cerebral 
metabolism



The Monroe  - Kellie 
Doctrine

• Fixed skull volume
• Three primary constituents
• Increased volume in any one must be 

matched by decreased volume of one or 
more of the other two or else there will be 
an increase in intracranial pressure



Cerebral metabolism



Relationship between intracranial 
pressure, cerebral perfusion & 

cerebral blood volumes

• Cerebral perfusion pressure 
(CPP) = MAP – ICP

• Cerebral blood flow (CBF) = 
MAP/CVR

• Factors affecting CBF include 
• Local pressure
• Local metabolites
• Local vasoreactivity



The concept of brain umbra 
and penumbra

• The umbra may be lost

• The penumbra may be 
salvageable
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Advanced techniques in severe TBI

Surgical 
• DECRA (Decompressive 

craniectomy)

Multi-modality Monitoring
• ICP monitoring
• Brain Oxygen tension monitoring
• Brain temperature monitoring
• Cerebral microdialysis

• L/P ratios

• Regional cerebral blood flow
• EEG monitoring



DECRA

Basic premise is to create space for the swollen brain to expand into, 
thus reducing intracranial pressure and hopefully salvaging brain

Akin to fasciotomy or decompressive laparotomy surgery

Wide craniotomy/craniectomy of the affected area

Duraplasty

Controversial
Timing?

Increased survival but of impaired 
individuals





Multi-
modality 

brain 
monitoring



Monitors



In conclusion

Advanced techniques 
for severe TBI attempt 
to push the envelope 
as far as possible in 

salvaging brain tissue

A high skill and 
equipment set is 

necessary

Concern over 
decreased mortality yet 

increased survival of 
disabled individuals


