
supply/demand ratio. In high doses, they can cause
organ ischemia, primarily the kidney and gut, and
adding a beta agent to increase cardiac output may be
preferable under some circumstances. 

Uncontrolled Intracranial Hypertension
In the case that ICP cannot be maintained below 25

mm Hg despite use of mannitol, CSF drainage, seda-
tion, paralysis, and transient hyperventilation, several
heroic options have been tried. The mortality in this
group of patients (10-15% of all TBI who survive initial
injury) is estimated to be 85-100% without additional
treatment. A flow chart suggested for the treatment of
patients with uncontrolled intracranial hypertension is
presented in Figure 2.

Barbiturate Coma. Probably the best studied treat-
ment is the use of high-dose barbiturates. Barbiturates are
known to reduce cerebral metabolism and cerebral blood
flow proportionately. They can reversibly induce bust sup-
pression on the EEG and minimize cerebral oxygen
demand. They are also oxygen free-radical scavengers

and may contribute by reducing oxidative
secondary injury. They can reduce elevated
ICP. They are not indicated unless medical
and surgical measures have failed and ICP is
greater than 35 mm Hg. If barbiturates lower
ICP in this group of ill patients, then mortali-
ty is less than if they don’t (nonresponders).
Barbiturates cause cardiac depression and
hypotension in the majority of patients in
whom coma is induced. Vasopressors and
cardiostimulants are almost always needed. 

A suggested formula for inducing coma
with pentobarbital is as follows: 

This dosing plan produces minimal
effects on blood pressure and achieves ther-
apeutic benefit in several hours. Invasive
cardiovascular monitoring with an
indwelling arterial catheter and a Swan-
Ganz catheter are usually needed. Serum
levels of barbiturates do not correlate with
clinical effectiveness, but when discontinu-
ing the drug, they have predictive value.
Patients usually require many days for the
drug levels to drop low enough to perform a
valid neurologic examination. This is a
problem when brain death is suspected as

the neurologic examination is unreliable.
Deep Hypothermia. Profound hypothermia (core

temperature 25-30°C) has been used to control elevated
ICP. However, any improvement in mortality is negligi-
ble. As with barbiturate coma, profound cardiac distur-
bances are encountered and often result in cardiovascu-
lar collapse. Hypothermia also predisposes to infection
and rampant sepsis is another event that worsens sur-
vival. For these reasons, profound hypothermia has
been abandoned as therapy for elevated ICP.

Moderate Hypothermia. A great deal of interest has
arisen in using moderate hypothermia (32-34°C) in
patients with TBI. While not reducing the global brain
metabolic rate significantly, release of excitatory neuro-
mediators may be reduced and this could improve out-
come. An initial report suggested a better clinical outcome
3 and 6 months following injury with modest hypother-
mia.12 This study was flawed and follow-up studies failed
to show any improvement.13,14 The value of moderate
hypothermia in TBI awaits further study. A corollary is
true, however, that hyperthermia increases cerebral injury
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Figure 1

Algorithm for Approaching the Patient with Severe Head Injury

Loading Dose 10 mg/kg over 30 minutes 
followed by 5 mg/kg/h for 3 doses

Maintenance 1 mg/kg/h


