
and must be avoided. Intravascular cooling
devices have been proposed for this purpose,
although no efficacy data on this approach
have yet been published.

Decompressive Craniectomy. Since the
skull is a closed box, removal of part of the
skull bone can allow mass expansion without
increasing pressure. This can prevent sec-
ondary injury. Craniectomy has been per-
formed along with removal of blood clots or
other masses and intact neurological survival
has been seen. Craniectomy for diffuse edema
without a resectable mass lesion is less well
supported with data. Most American neuro-
logical surgeons do not advocate decompres-
sive craniectomy under these circumstances,15

however, one active German group has report-
ed surprising success, especially when per-
formed early in the course of brain swelling.16

More study is needed before this invasive,
aggressive approach can be advocated.

Seizure Prophylaxis
Following TBI, especially if there is any

intraparenchymal blood, the risk of seizures
is great. Early seizures may augment injury
by increasing cerebral blood flow (CBF)
and ICP although this has not been proven.
Prophylaxis for early seizures with pheny-
toin (Dilantin) or carbamazepine (Tegretol)
is indicated and effective. These drugs have
no effect in preventing the late development
of a seizure disorder and should be discontinued 7-10
days following injury.

Corticosteroids in TBI
The use of steroids is not recommended for improv-

ing outcome or reducing intracranial pressure in
patients with severe head injury. Investigation of the
role of the 21-aminosteroid, tirilizad, is ongoing. While
not apparently offering any benefits in most patients
with TBI, those with traumatic subarachnoid hemor-
rhage may benefit from this compound. The role of
adrenal insufficiency in critical illness is being appreci-
ated and some multiply injured patients with TBI may
benefit from replacement therapy.

Experimental Therapy for TBI
Hypertonic Saline. The use of hypertonic saline for

initial trauma resuscitation or for treating uncontrolled
intracranial hypertension is a promising therapy.17

Animal experience and initial human trials suggest that

outcome is improved by administering small volumes
of hypertonic saline (7.5-23%) at the accident scene.
This seems to be effective by preserving vascular
integrity and dehydrating injured tissues. It may also be
effective by more effectively ameliorating the shock
state. When used for uncontrolled intracranial hyperten-
sion, hypertonic saline is as effective as barbiturate
coma in reducing ICP.18 Appropriate dose and timing of
the treatment have not been determined.

Anti-inflammatory Agents. It has been recently rec-
ognized that TBI elicits an inflammatory response in the
brain. The production of toxic mediators may augment
secondary injury. Anti-inflammatory agents are effec-
tive at limiting injury in animal models.

Neuroprotective Agents. Recognition of the role of
excitatory mediators in increasing neurologic injury has
led to the idea that agents that would interfere with
these mediators could improve outcome. NMdA antag-
onists, calcium channel antagonists, steroids, nitric
oxide synthase inhibitors, 5-hydroxy-tryamine receptor
antagonists are all undergoing trials in humans with
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Monitor ICP 
Maintain CPP > 70 mm Hg

ICP Remains > 25 mm Hg
after

Ventricular Drainage

Hyperventilation to
PaCO2 30-35 mm Hg and

Mannitol .25-1.0 g/kg

Consider Repeat
CT Scan

ICP remains > 25 mm Hg
Slowly withdraw
ICP Treatment

Repeat Mannitol to
maintain Osmolality ≈

320 mOsm/L

ICP remains > 25 mm Hg

Consider Alternative
Therapies

Barbiturate Coma
Extreme Hyperventilation

PaCO2 < 30 mm Hg

Decompressive
Craniectomy

(Not recommended)

Monitor SjvO2 or CBF

Figure 2

Algorithm for Treating Uncontrolled Intracranial Hypertension


