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Critical Pathway for Management of Patients with Severe Traumatic Brain Injury 

Note:  Individualized, clinical judgment supercedes all written guidelines. 

 

 

  

Initial Interventions and General Parameters 

 Establish airway, breathing, and circulation 

 Insert an arterial line and central venous catheter 

 Maintain SBP > 90 mmHg or MAP > 65 mmHg (Consider higher MAP goal if ICP unmonitored) 

 Ventilate to maintain PaCO2 35-38 mmHg, ETCO2 35-45 

 Provide supplemental O2 to keep PaO2 > 70 mmHg or SpO2 > 94% 

 Maintain normothermia (<38oC) 

 Maintain serum sodium > 140 mEq/L 

 Maintain head of bed elevation (30o elevation works best for most patients; reverse trendelenburg for spinal precautions) 

 Ensure good head and neck alignment 

 Reduce unnecessary noxious stimuli 

 Initiate nutrition as soon as medically appropriate (and use D5NS if NPO) 

 Flush enteral tube with normal saline flushes 

 Initiate a bowel regimen to reduce straining 

 Initiate seizure prophylaxis with levetiracetam 1000 mg q12h (CrCl < 30 mL/min, use 500 mg q12h) x 7 days 

Maintain CPP ≥ 60 mmHg 
 Maintain euvolemia utilizing isotonic fluids (NS) 

 If euvolemic, augment BP with phenylephrine or norepinephrine  

Intracranial Hypertension 
 ICP > 20 mmHg for ≥ 5 minutes 

 ICP > 25 mmHg for ≥ 5 minutes after decompressive craniectomy 

Unexplained ICP elevation or change in mental status 
 

Insert ICP Monitor or EVD as Clinically Indicated 
 See ICP/EVD placement guidelines in the Trauma app 

Diabetes Insipidus Watch 

 Consider if UOP > 350 mL/hr and urine specific gravity < 1.005 

 Monitor Na q8h initially while in DI watch 

 Mannitol can increase urine specific gravity; if UOP > 350 mL/hr and urine specific gravity > 1.005 within 4 hours of receiving mannitol, 

trend urine specific gravity every hour x 4 

Short-Term Hyperventilation 
 Short term PaCO2 to 30-35 mmHg for <  1 hour 

 Avoid hyperventilation in the first 24 hours after injury when cerebral blood flow is often critically reduced 

 For increased ICP, does the exam match the ICP result? 

 Contact Neurosurgery 

 Order STAT head CT 

 Check ETCO2 

 Check ABG to ensure PaO2 and PaCO2 are in the desired range 

 Evaluate patient’s position to ensure it is not limiting ventilation 
or causing increased ICP 

 Check C-collar and trach ties 

 A combination of ICP, CPP, clinical assessment and CT scan 
findings should be used to determine the need for treatment 

 

 Troubleshoot ICP monitor/ EVD to ensure proper functioning 
o ICP monitor:   

 Is the waveform dampened? 
o EVD: 

 Ensure patency of catheters (Is it draining?) 
 Ensure accurate ICPs (Are all stop-cocks 

turned correctly?) 
 Ensure EVD is level (zeroed at the tragus?) 
 Did CSF consistency recently change?) 
 Is the waveform dampened? 
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 Hypertonic Saline Mannitol 20% 

Dose 5%:  3.2 mL/kg bolus 
23.4%:  (0.687 mL/kg); usually 30-60 mL bolus 
Can be administered up to every 4-6 hours, alternate with 
mannitol if both scheduled 

0.25-1 g/kg 
Can be administered up to every 4-6 hours, alternate with 
hypertonic saline if both scheduled 

Onset 10-15 minutes 10-15 minutes 

Duration 60 minutes 1.5-6 hours 

Equiosmolar dose 5% NaCl:  3.2 mL/kg = 23.4% NaCl:  0.687 mL/kg = Mannitol: 1g/kg 

Administration pearls 5% (in ED and ICU Pyxis):  IVBP over 15 minutes; central line 
required for infusion, boluses may be administered via 
peripheral line x 72 hours 
 
23.4% (in 44 and 104 ICU Pyxis and Satellite Pharmacy):  IV 
Push (via syringe pump) over 10-15 minutes; central line 
 
Continuous infusions ≥ 3% require central line 

IVPB over 10-15 minutes; central line recommended 
In-line filter required 

Monitoring Trough sodium levels prior to each dose 
Minimal benefit Na > 159 mEq/L 

Trough BMP and serum osmolality prior to every other dose 
(don’t hold mannitol dose, results dictate next dose) 
Osmolal gap=measured Osm – [(Serum Na*2) + (Serum Gluc / 
18) + (Serum BUN / 2.8)] 
Goal osmolal gap:  <15-20 
Strict fluid ins/outs (maintain euvolemia) 
Electrolytes  
Serum osmolality > 320 is not a contraindication 

Considerations  Use if osmolal gap > 20 

 Consider use if patient has renal dysfunction 

 Use if Na > 160 mEq/L 

 Consider use if volume overloaded 

Hyperosmotic Therapy 
 

If TBI with Multi-Trauma 
 Bolus with fentanyl to determine if ICPs decrease 

 If response or significant traumatic injury, start continuous 
analagosedation with continuous fentanyl infusion 

 Bolus with sedative (propofol or midazolam) to determine if ICPs 
decrease 

 If ICPs decrease with pain or sedation boluses, consider starting 
a continuous infusion or increasing continuous infusion 

Pain and Sedation 
 

Refractory Intracranial Hypertension 
 If hyperosmolar therapy is maximized, consider the following options 

 Consider repeating head CT scan 

 Contact neurosurgery 

 Consider decompressive craniectomy 

 Consider replacement of ICP monitor or EVD 
o Must check CT scan prior to insertion 
o See ICP Monitor/EVD placement guidelines in the Trauma app 

 Consider hypothermia 
o See hypothermia and shivering order set 

 Consider barbiturate therapy 
o Pentobarbital 10 mg/kg IV bolus over 30 minutes followed by 5 mg/kg/hr infusion titrated to burst suppression on continuous 

EEG (requires neurology consult to set up) 
o CPP goal > 50 mmHg due to decreased intracranial metabolic demands 
o Vasopressors may be required to maintain adequate blood pressure 
o For brain death exam, patient must not be on pentobarbital and must have clearance with levels (send out lab to Mayo, run on 

Tuesdays) 
o  

If TBI without Multi-Trauma 
 Utilize hyperosmotic therapy initially (see below) 

 Once hyperosmolar therapy is maximized, utilize 
analagosedation  

Maximize analagosedation if not already done 
 See ICU sedation protocol 

Paralytics 
 Consider bolus or infusion of a paralytic if ICPs increase from coughing, shivering, ventilator dyssynchrony uncontrolled by deep sedation 


