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Purpose
Standardize comprehensive care of the patient with severe traumatic brain injury

Procedure Statements
Phase of Care: Emergency Department
1. Primary Survey & Resuscitation according to ATLS
2. Neurologic Examination – Document:
a. GCS, including best motor response
b. Focal neurologic deficits
c. Pupillary size and response
3. Secure airway with endotracheal intubation
a. Drug-assisted intubation (etomidate + succinylcholine or rocuronium)
b. Hi-Lo ETT
4. Prevent hypoxia, maintain SaO2 > 93%
5. Maintain normocarbia, pCO2 35-40 mmHg
6. Prevent hypotension, maintain SBP > 100 mmHg
7. Reverse any anticoagulants via protocol
8. Analgesia and sedation
a. Fentanyl, 50 mcg IV, intermittent bolus
b. Propofol, if needed for sedation
c. Avoid long-acting paralytic
d. If paralytic is required use rocuronium 1 mg/kg IV
9. Standard laboratory evaluation, including ROTEM
10. Emergent empiric treatment of intracranial hypertension
a. 3% saline bolus 100-250 ml over 10 minutes
b. Alternative is mannitol 1.0 gm/kg over 20 minutes, avoid use in hypovolemic patients
c. Temporary hyperventilation to pCO2 30-35 mmHg
11. Emergent CT head
12. Neurosurgical consultation, emergent craniotomy for surgical lesions

Phase of Care: Intensive Care Unit
1. Neurosurgical consultation, emergent craniotomy for surgical lesions
2. General measures
a. Head midline, avoid tight cervical collar or circumferential ETT tie
b. Elevate HOB 30°, reverse trendelenburg if spine is not cleared
c. Prevent hypoxia, maintain SaO2 > 93%
d. Maintain normocarbia, pCO2 35-40 mmHg
e. Prevent hypotension, maintain SBP > 100 mmHg
f. Do not administer steroids
g. Document serial neurologic examinations: GCS, pupil size and reactivity, focal neurologic deficits
h. Repeat CT head within 24 hours of admission and as required for clinical deterioration
i. Serial laboratory monitoring during the acute phase, including electrolytes, ABG, and coagulation
studies
3. Establish access & monitoring
a. Standard ICU monitors
b. Arterial line, BP monitoring
c. Central venous catheter, CVP monitoring
d. ICP monitoring (ICP bolt, ventriculostomy), initiated by neurosurgery, for:
i. salvageable patient with GCS 3-8 and abnormal CT scan (hematoma, contusion, edema,
herniation, compressed basal cisterns)
ii. salvageable patient with GCS 3-8 and normal CT scan if 2 or more of the following
present on admission: age >40, unilateral or bilateral motor posturing, SBP < 90.
4. Maintain euvolemia, CVP 5-10
a. Resuscitate to euvolemia with isotonic fluid (normal saline or lactated ringers)
b. Maintain euvolemia with D5 normal saline or D5 lactate ringers
5. Avoid fever, goal temperature < 37.2° C
a. Acetaminophen (OFIRMEV) 1000 mg IV Q 6 hours prn
b. Cooling blanket, avoid shivering
c. Consider ibuprofen, 600 mg NG/OG Q 6 hours prn
6. Maintain normoglycemia
a. > 80 and <150 mg/dL
b. Insulin infusion, if needed
7. Analgesia, sedation
a. Fentanyl, 50 mcg IV, intermittent bolus, consider IV infusion titrated to effect
b. Propofol, if needed for sedation, 20-75 mcg/kg/min
c. Consider daily “wake up,” per sedation protocol, with neurosurgical approval
d. Avoid paralytics
8. Ulcer prophylaxis for all patients
9. Intracranial pressure management
a. Definitions
i. ICP = Intracranial pressure
ii. MAP = Mean arterial pressure
iii. CPP = Cerebral perfusion pressure: MAP – ICP = CPP
b. Goals:
i. ICP < 22 mmHg
ii. Systolic BP > 100
iii. CPP > 60 mmHg
iv. Avoid aggressive attempt to maintain CPP > 70 mmHg with fluid and vasopressor
c. Treatment of ICP >22 mmHg
i. Ensure adequate analgesia and sedation
ii. Ensure HOB elevated at least 30°
iii. CSF drainage, if ventriculostomy present
iv. Initiate hyperosmolar therapy (goal = euvolemic, hyperosmolar state)
1. 3% saline
a. 250 ml bolus over 10-15 minutes, then
b. Infusion at 50 ml/hour

Monitor serum Na level
i. If Na < 150, re-bolus 150 ml over 1 hour
ii. If Na 150-154, increase infusion by 10 ml/hour
iii. If Na 155-160, maintain infusion at current rate
iv. If Na > 160, hold infusion for one hour, re-check and resume
infusion reduced by 10 ml/hour
2. Alternative is Mannitol, avoid use in hypovolemic patients
a. 0.25 – 1.0 gm/kg bolus over 20 minutes, then
b. 0.25 gm/kg IV every 4 hours
c. Hold mannitol for serum osmolality is >320
v. Serial monitoring of laboratory values including ABG, Electrolytes, serum osmolality
d. Treatment of CPP < 60 mmHg
i. Ensure euvolemia
ii. Treat ICP, as above
iii. Have associated injuries been excluded?
iv. Check intra-abdominal pressure; consider decompressive laparotomy if intra-abdominal
pressure is >20-25
v. Consider vasopressor use for euvolemic patient with CPP < 50 mmHg
vi. Neurosurgery to consider decompressive craniectomy
e. Consider repeat CT head to exclude development of surgical mass lesion
f. Acute clinical deterioration
i. Obtain ABG to verify oxygenation and ventilation
ii. Temporary hyperventilation to pCO2 30-35 mmHg
iii. Re-dose osmotic agent (3% saline, mannitol)
iv. Emergent CT head
v. Contact neurosurgery
Seizure prophylaxis and treatment
a. Anti-epileptic medication should be used for prophylaxis of early post traumatic seizures in
patient with significant intracranial hemorrhage (subdural hematoma > 10 mm, significant lobar
hemorrhages), G, , and penetrating brain injury
b. Seizure activity after injury should be treated with anti-epileptic medication
c. The decision regarding anti-epileptic medication should be made in consultation with
neurosurgery
d. Levetiracetam (KEPPRA) is the preferred medication, 1 gm load followed by 500 mg every 12
hours.
e. Fosphenytoin (CEREBRYX) is an alternative medication, 1 gm load followed by 300mg daily.
Monitor serum level.
f. Seizure prophylaxis should be discontinued after 7 days if there is no penetrating brain injury and
no development of seizures
g. Treat acute seizure
i. Lorazepam (ATIVAN) 1-2 mg IV or midazolam (VERSED) 5-10 mg IV, followed by
ii. Fosphenytoin (CEREBRYX)
DVT/PE prophylaxis
a. Below knee sequential compression device (SCD) for all patients, unless otherwise
contraindicated
b. Chemical prophylaxis (enoxaparin, heparin) should be started after 48 hours, in consultation with
neurosurgery
Nutritional support
a. Enteral nutrition should be initiated as soon as it is safe to do so
b. Avoid agitation and intracranial hypertension with placement of feeding tube
c. Goal is full enteral nutrition in under 7 days
Consider adjunctive measures based on patient clinical condition
a. LICOX (Brain tissue oxygen) monitoring
b. EEG monitoring for seizure activity
c.

10.

11.

12.

13.

Compliance Measures:

Phase of Care: Emergency Department:
Airway secured prior to leaving ED
Vital signs in ED
Laboratory evaluation done in ED
Phase of Care: Intensive Care Unit:
Time to neurosurgical evaluation
Serial documentation of neurologic status
Rate of ICP monitoring

Related References:
 JTTS Clinical Practice Guideline, updated 3/6/2012
 Vanderbilt Traumatic Brain Injury (TBI) Pathway, GCS <9, updated 2011
 Guidelines for the Management of Severe Traumatic Brain Injury, 3 rd Ed, 2007
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Goals





ICP < 20 mmHg
Systolic BP > 100
CPP > 60-70 mmHg
Avoid aggressive attempt to maintain CPP > 70
mmHg with fluid and vasopressor

Treatment of Elevated Intracranial Pressure
Is ICP > 24 or CPP<55?

ACUTE CLINICAL DETERIORATION

Verify oxygenation and ventilation

Temporary hyperventilation to pCO2 30-35
mmHg

Re-dose osmotic agent (3% saline, mannitol)

Emergent CT head

Contact neurosurgery

NO

YES

Ensure euvolemia
Consider CT Head to exclude mass lesion
Ensure HOB elevated at least 30°
Ensure adequate analgesia and sedation

Fentanyl, 50 mcg IV, intermittent bolus,
consider IV infusion titrated to effect

Propofol, if needed for sedation, 20-75
mcg/kg/min

NO

Is ICP > 24 or CPP<55?

YES
Initiate hyperosmolar therapy: 3% Saline

250 ml bolus over 10-15 minutes, then

Infusion at 50 ml/hour

Monitor serum Na level
o
If Na < 150, re-bolus 150 ml over 1
hour
o
If Na 150-154, increase infusion by
10 ml/hour
o
If Na 155-160, maintain infusion at
current rate
o
If Na > 160, hold infusion for one
hour, re-check and resume infusion
reduced by 10 ml/hour

NO

Is ICP > 24 or CPP<55?
YES

Check intra-abdominal pressure; consider
decompressive laparotomy if intra-abdominal
pressure is >20-25
Consider vasopressor use for euvolemic patient
with CPP < 50 mmHg
Neurosurgery to consider decompressive
craniectomy

Continue to Monitor

Alternative is Mannitol, avoid use in hypovolemic
patients

0.25 – 1.0 gm/kg bolus over 20 minutes, then

0.25 gm/kg IV every 4 hours

Hold mannitol for serum osmolality is >320

