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1. 
Blood pressure and oxygenation


a.
Standards - none.

b.
Guidelines – Blood pressure should be monitored and hypotension (systolic blood pressure less than 90 mmHg) avoided.   

c.
Options – Oxygenation should be monitored and hypoxia (oxygen saturation less than 90 percent or PaO2 less than 60 Hg) avoided.
2.
Hyperosmolar Therapy

a.
Standards - none


b.
Guidelines - Mannitol is effective for control of raised ICP at doses of 0.25 grams/kg  to 1 gram/kg body weight.


c.
Options - Indications for use of mannitol prior to ICP monitoring include signs of transtentorial herniation and progressive neurologic deterioration not attributable to extracranial causes.
3.
Prophylactic Hypothermia

a.
Standards – none

b.
Guidelines – none


c.
Options



1.    Prophylactic hypothermia is not associated with decreased mortality risk.



2.    Preliminary data suggest greater decrease in mortality risk when temperatures are kept low > 48 hours.



3.    Prophylactic hypothermia is significantly associated with increased Glascow Outcome Sclae scores.

4.
Infection Prophylaxis


a.
Standards – none

b.
Guidelines –
1.    Periprocedural antibiotics for intubation should be administered to reduce the risk of pneumonia.  However, length of stay and mortality rates are not affected.
2.    Early tracheostomy should be performed to reduce mechanical ventilator days.  However, mortality and nosocomial pneumonia rates are not affected.


c.
Options 


1.     Routine ventricular catheter exchange or prophylactic antibiotic use for ventricular catheter placement is not recommended to reduce infection.


2.    Early extubation in qualified patients does not result in increased pneumonia rates.

5.
Deep Vein Thrombosis Prophylaxis


a.
Standards – none

b.
Guidelines – none

c.
Options 



1.    Compression stockings are recommended until patients are ambulatory.

2.    Low molecular weight heparin should be used in conjunction with compression stockings.  However, there is an increased risk for expansion of intracranial hemorrhage.
3.    There is no evidence to support any form, timing or route of administration of one chemical DVT prophylaxis over any other.

6.
Indications for intracranial pressure monitoring


a.
Standards - none.


b.
Guidelines - ICP monitoring should be used in patients with severe TBI (GCS less than/equal to 8 after resuscitation) and abnormal CT scan (hematoma, contusion, edema, cisternal effacement).


c.
Options – ICP monitoring should be used in patients with severe TBI and normal CT scan if age greater than 40, 
unilateral/bilateral posturing, or systolic blood pressure less than 90.
7.
Intracranial Pressure Monitoring Technology


Conclusions

1.    Ventricular catheters connected to an external strain gauge are the most accurate, reliable and inexpensive means to monitor ICP.



2.    Fiberoptic or micro strain gauges in ventricular catheters are equally accurate, at higher cost.

3.    Parechymal ICP monitors cannot be recalibrated in situ, but have negligible drift, which is independent of the duration of monitoring.

4.    Subarachnoid, subdural and epidural monitors are less accurate.

8.
Intracranial Pressure Thresholds


a.
Standards - none


b.
Guidelines - ICP treatment should be initiated at ICP above 20mmHg.


c.
Options - ICP treatment should be based on the combination of ICP, clinical and CT data.
9.
Cerebral Perfusion Thresholds


a.
Standards - none


b.
Guidelines - Attempts to push CPP greater than 70 mmHg are associated with an increased risk of ARDS.

c.
Options



1.
CPP less than 50 mmHg should be avoided.



2.    The target range for CPP is 50-70 mmHg.; patients with intact autoregulation tolerate higher CPP.



3.    Ancillary monitoring of cerebral blood flow, metabolism and oxygenation facilitates CPP management.

10.
Brain Oxygen Monitoring and Thresholds


a.
Standards – none


b.
Guidelines – none


c.
Options

1.    Jugular venous saturation less than 50 and brain tissue oxygen tension less than 15 are treatment thresholds.



2.    Jugular venous saturation monitoring or brain tissue oxygen monitoring measure cerebral oxygenation.
11.
Anesthetics, Analgesics, and Sedatives


a.
Standards – none


b.
Guidelines



1.    Prophylactic barbiturates to induce EEG burst suppression is not recommended.

2.    High-dose barbiturate therapy is recommended to control elevated ICP refractory to conventional therapy, provided hemodynamic stability is present and maintained.

3.    Propofol is recommended for control of ICP control but does not decrease mortality or 6-month outcome.


c.
Options - none

12.
Nutrition


a.
Standards - none


b.
Guidelines – Patients should be fed to attain full caloric replacement by day 7 post-injury.

c.
Options - none.
13.
Seizure Prophylaxis


a. 
Standards – none


b.
Guidelines



1.    Prophylactic use of anticonvulsants is not recommended for preventing late posttraumatic seizures.



2.    Prophylactic anticonvulsants are recommended to prevent early posttraumatic seizures (within 7 days of injury); however, early posttraumatic seizures are not associated with worse outcome.

c.
Options – none

14.
Hyperventilation


a.
Standards - none

b.
Guidelines - Prophylactic hyperventilation (PaCO2 less than or equal to 25 mmHg) is not recommended.


c.
Options



1.    Hyperventilation is recommended as a temporizing measure for reduction of elevated ICP.



2.    Hyperventilation should be avoided in the first 24 hours after injury when cerebral blood flow is often critically reduced.



3.    If hyperventilation is used,  jugular venous oxygen saturation or brain tissue oxygen tension measurements are recommended to monitor brain oxygen delivery.
15.
Steroids


a.

Standards 




1.    The use of steroids is not recommended for improving outcome or



reducing ICP.


2.
In patients with moderate and severe traumatic brain injuries, high-dose methylprednisolone is associated with increased mortality and is contraindicated.


b.
Guidelines - none


c.
Options – none
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