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Objectives 

• Should be able to recognize the CT features of 
intracranial hematoma 

• Understand the physiology of TBI 

• Understanding the principles of ICP monitoring 

• Understand the management cascade for TBI 



Normal Anatomy 



Traumatic Brain Swelling 
Know your basal cisterns! 

Quadrigeminal Interpeduncular Suprasellar Ambient 



Effacement of basal cisterns 

Traumatic brain swelling with herniation 

Traumatic Brain Swelling 



Diffuse cerebral edema 



Extra-axial Hemorrhage 

Subdural                  Epidural                     Subarachnoid 



Intra-axial Hemorrhage 
Hemorrhagic contusions 



Diffuse Axonal Injury (DAI) 
Intra-axial Hemorrhage 



Diffuse Axonal Injury (DAI) 

T2*: Increased sensitivity to hemorrhage 



Physiology and 
Management of TBI 



Monro-Kellie Doctrine 
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Volume – Pressure Curve 
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Intracranial Pressure (ICP) 

 10 - 15 mm Hg = Normal 

 > 22 mm Hg = Poor neurological 
outcome 

 Sustained ↑ ICP leads to ↓ brain function and 
outcome 



Cerebral Perfusion Pressure 

CPP: Keep 50mmHg to 70mmHg 
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Impaired Autoregulation 

 Autoregulation often 
impaired with 
significant brain injury 

 Secondary brain 
insult 



CO2 reactivity 

• Decrease in PaCO2 causes cerebral vasoconstriction 

• Decrease 3% CBF per mmHg drop of PaCO2 

• Most rapid and effective in rapidly lowering 
ICP 

• However prolonged hyperventilation  
cerebral ischemia  harmful! 



Injury Severity:  
Glasgow Coma Score (GCS) 

Motor 

 

6- Follows 
commands 

5- Localizes to pain 

4- Withdraws to 
pain 

3- Flexion 

2- Extension 

1- No movement 

 

Verbal 

 

5- Oriented 

4- Confused 

3- Inappropriate 

2- Incomprehensible 

1- None 

 

Eyes 
 

 
4- Opens spontaneously 

3- Opens to voice 

2- Opens to pain 

1- None  

Teasdale et al.  Lancet, 1976 



ICP Monitoring – when? 

 

GCS <8 
CT scan with pathology 

▪ ICH 
▪Swelling 
▪Herniation 

Normal CT scan 
▪ Age >40 
▪ Posturing 
▪ Sys BP <90 mmHg 

(Narayan 1982) 

 



 



 



How to manage TBI? 
Management 

• Prevent secondary brain damage 

• Immediate 
• “Time is brain” 

• Intensive care / Acute Care 
• Monitors 

• ICP and CPP 

• Brain oxygenation, metabolites 

• Management 

• Rehabilitation 

 

ICP <=22 mmHg 
CPP: 50 - 70mmHg 



Immediate 

• Manage Resuscitation: A B C 
• Prevent secondary damage 

• Anoxia 

• Hypotension 

• 25% Increased Mortality 
• Individually 

• 75% Increased Mortality 
• Combined 

 



ICP Management 
• Step 1 

• Head up 30 degrees, avoid neck veins kinking 
• AVOID hyperthermia, hypo/hypertension, hypoxia, hypercapnia 

(high CO2) 

• Step 2 
• CSF drainage 
• Sedation (Dormicum) and muscle relaxant 
• Hyperosmolar therapy (Mannitol, HS) 
• CT brain to r/o SOL 

• Step 3 
• Decompressive craniectomy 
• Induced coma (propofol  / barbiturates) 



Hyperosmolar Therapy 

• Hyperosmolar Therapy 
• Mannitol  
• Hypertonic Saline 

 
• Criteria:   

• Refractory high ICP  
• Na 145-155, Osm 320-330 
• Repeat CT without surgically treatable lesion 

 



Decompressive Craniectomy 

 

 

• Indications: elevated ICP 
refractory to medical 
management 
  
• Abolishing the Monro 
Kellie Doctrine 
 
 
 
 
 

 
 



 



Personalized TBI management 



http://www.braintrauma.org/ 
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