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PROTOCOL – INTRACRANIAL INJURY

PURPOSE:
To provide guidelines for the treatment of the patient with intracranial injury, traumatic and spontaneous bleeds and other diseases causing increased intracranial pressure.

POLICY:
The objective of treatment is three-fold:

A. Maintain cerebral perfusion and oxygenation

B. Reduce intracranial pressure (ICP)
C. Control pain and anxiety

PROCEDURE:

1. Protocol - Initial Assessment & General Standing Orders.

2. Definitive control of airway for GCS < 9 or impaired oxygenation/ventilation.  See Airway & Breathing Management and Endotracheal Intubation protocols.  Maintain normal ventilation (end tidal CO2 of 35-45), unless signs of increased ICP.

3. Fluid resuscitation for hypotensive patients.  Want a SBP > 100 mmHg for traumatic brain injuries.  Goal is euvolemia (i.e. normal fluid volume, not too much or too little).

4. Head of bed elevated to 30 degrees, if other conditions permit.

5. Head in midline (allows unimpaired blood flow out of jugular veins).

6. Control pain.  See Protocol – Pain.

7. Control anxiety.  See Protocol – Sedation.

8. For non-traumatic subarachnoid hemorrhages goal is SBP < 140 mm Hg. First, efforts should be made at pain and anxiety control.  Any of the following may be used to control BP, but the preferred agent is a beta-blocker.
A. Esmolol (Brevibloc) 500 mcg/kg load over 1 min followed by 50 mcg/kg/min drip.  If no response in 4 minutes, repeat load and increase drip by 50 mcg/kg/min up to 200 mcg/kg/min PRN rate control.  Goal is SBP control and maintaining HR >50.

B. Alternative, Labetalol 20mg (0.3mg/kg) IV over 2 minutes, double dose and repeat Q 10 minutes PRN SBP.  May adjust dose to reach desired effect.  Maximum single dose is 80mg.  Maximum daily dose 300mg.  Labetalol does not cause reflex tachycardia.
C. If resistant to beta-blocker, give Nitroprusside drip at 0.25 mcg/kg/min and titrate up 0.5 to 1 mcg/kg/min every 3 to 5 minutes to effect.  Nitroprusside typically causes a reflex tachycardia.

D. Less effective alternative to nitroprusside, NTG drip at 10-20 mcg/min, titrate up 5-15 mcg/min q 3 min to effect.

9. For neurologic injuries with evidence of increasing ICP (rapidly deteriorating neurologic status, Cushing response [↓HR and ↑BP], or a comatose patient who develops blown pupils), hyperventilate to end tidal CO2 of 30-35 and if not improved give Mannitol 1 g/kg IV.  Mannitol is contraindicated in patients with SBP < 100 mmHg.

10. At end of transfer, document patient’s neurologic status including ability to move each extremity.
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