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A Fatal Adverse Effect of Barbiturate Coma Therapy: Dyskalemia

Hyun Mook Kwon, MD, Jin Wook Baek, MD, Sang Pyung Lee, MD, PhD, and Jae Ik Cho, MD

Department of Neurosurgery, Cheju Halla Hospital, Jeju, Korea

The management guideline for traumatic brain injury (TBI) recommends high-dose barbiturate therapy to control increased
intracranial pressure refractory to other therapeutic options. High-dose barbiturate therapy, however, may cause many se-
vere side effects; the commonly recognized ones include hypotension, immunosuppression, hepatic dysfunction, renal dys-
function, and prolonged decrease of cortical activity. Meanwhile, dyskalemia remains relatively uncommon. In this study,
we report the case of a hypokalemic patient with severe rebound hyperkalemia, which occurred as a result of barbiturate

coma therapy administered for TBI treatment.
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Brain injuries.

Introduction

Dyskalemia (hypokalemia and/or rebound hyperkale-
mia) is a rare but a dire complication of high-dose barbitu-
rate coma therapy in order to reduce intracranial pressure
(ICP) in traumatic brain injury patients; it can be easily
overlooked due to its low rate of incidence. In this report,
the authors summarized the clinical course of a patient who
developed hypokalemia with severe rebound hyperkale-
mia as a result of therapeutic barbiturate coma therapy dur-
ing the treatment of traumatic head injury.

Case Report

A 30-year-old male without any pre-existing medical
history was admitted to the emergency room at our hospi-
tal after a motor vehicle crash. On neurologic examina-
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tion, the patient had an initial Glasgow Coma Scale of 4,
requiring endotracheal intubation to keep airway. Owing
to diffuse traumatic subarachnoid hemorrhage and trau-
matic subdural hematoma on the right cerebral hemisphere
(Figure 1), the cerebral perfusion pressure (CPP) of the pa-
tient was less than 50 mmHg, in spite of several efforts to
reduce the ICP. Thus, a decompressive craniectomy was per-
formed to reduce ICP. After the operation, a barbiturate
coma therapy was induced with a thiopental infusion. A
loading dose of thiopentone 600 mg (10 mg/kg) was given,
followed by a maintenance dose of 120 mg/h (2 mg/kg/h).
Intensive care management included mechanical ventila-
tion to keep normocapnea, maintenance of normoglycemia,
normothermia and blood pressure support to keep CPP above
70 mmHg. Twenty hours later, the serum potassium level
started to fall. The patient was given approximately 120
mmoL of potassium in order to maintain the serum potas-
sium level within a normal range. However, the serum po-
tassium level kept dropping to 2.1 mmol/L for next twenty-
four hours. Another ten hours later, the lowest potassium
level of 1.7 mmol/L was documented, which required ad-
ministration of epinephrine and atropine to deal with criti-
cal arrhythmias (ventricular tachycardia, atrial fibrillation).
For 72 hours during barbiturate coma therapy, he had been
given approximately 680 mmoL of potassium; a serum
level of 2.8 mmol/L was achieved. At the point the potas-
sium infusion was stopped and the arrhythmias disap-
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FIGURE 1. The brain computed tomography scan shows diffuse
traumatic subarachnoid hemorrhage and traumatic subdural
hematoma on the right cerebral hemisphere.

peared. Seventeen hours after cessation of the thiopental
infusion, the patient suddenly developed left bundle branch
block, which progressed to pulseless ventricular tachycar-
dia. The potassium levels were 8.9 mmol/L, later increasing
to 9.7 mmol/L. This hyperkalemia was treated with calci-
um chloride, furosemide, insulin in 50% dextrose and cat-
ion exchange (Resonium®) enemas. The serum potassium
level dropped down to 6.2 mmol/L, finally normalizing
after thirty-four hours. The biochemical disturbance subse-
quently stabilized. However, unfortunately, the patient was
confirmed brain death on 10th day of admission.

Discussion

Barbiturates have many beneficial effects for the injured
brain. Marshall et al. asserted in their report of 100 consec-
utive patients with intractable intracranial hypertension
who treated with high-dose barbiturate infusion, barbitu-
rates are useful in uncontrolled intracranial hypertension.
Eisenbuerg et al.” suggested that the use of high-dose bar-
biturates has been shown to control ICP and may reduce
mortality in a small group of patients. Cormio et al.” also
reported that barbiturate coma can be a useful method for
reducing ICP in selected patients. However, in cases of pa-
tients with overwhelmingly severe injuries are not likely
to benefit from barbiturate coma. Barbiturate may reduce
the cerebral metabolic rate.”” Barbiturates may exert pro-
tective effects include stabilization of lysosomal mem-
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branes, modification of amino acid and neurotransmitter
release, alteration of fatty acid metabolism, suppression of
hyperactivity induced by catecholamine, membrane stabi-
lization suppression of seizures and so on.""”

Barbiturates may also have adverse effects. Majdan et
al.” reported that high-dose barbiturate treatment not only
lowers ICP but it causes hemodynamic instability, leading
to lowering of the mean arterial pressure below 70 mmHg.
Cruz’s” report had observed that 32% patients given bar-
biturates for control of increased ICP had a reduction in
jugular venous oxygen saturation to less than 45%. This
finding was associated with a poor outcome. Commonly
recognized side effects of barbiturate infusion include he-
patic and renal dysfunction, systemic hypotension, and
immunosuppression. Relatively less well-recognized com-
plication is that of severe potassium disturbance. There
may be multiple mechanisms of hypokalemia during the
high-dose barbiturate therapy. First, it is related to sympa-
thetic stress response that results from the head trauma
and a catecholamine surge. In addition, hypokalemia can
be developed during the course of treatments such as the
use of mannitol, vasopressor therapy, or insulin infusion.
Second, barbiturate causes decrease of intracellular lactate
and increase of pyruvate production, due to the inhibition
of phosphofructokinase, which, in turn, leads to an increase
in intracellular pH and potassium concentration. Barbitu-
rate also inhibits voltage-dependent potassium currents,
resulting in intracellular sequestration of potassium. Re-
bound hyperkalemia is difficult to explain. There are no
satisfactory explanations for rapid developed rebound hy-
perkalemia; however, the intracellular accumulation of po-
tassium during potassium replacement to correct hypoka-

lemia is suggested to be one of the major players.

Conclusion

Dyskalemia may be associated with initiation and cessa-
tion of barbiturate therapy. Therefore, a close monitoring
of plasma biochemistry is required. As shown in this case,
during the barbiturate coma therapy, life-threating hypo-
kalemia and rebound hyperkalemia can occur in the same
patient. Most text books recommend the maximum potas-
sium infusion rate as 20 to 40 mmol/h. But it may not be
sufficient in some patients with extreme hypokalemia. On
the other hand, using massive amounts of exogenous potas-
sium to correct severe hypokalemia can induce life-threat-
ing hyperkalemia. This is the dilemma. Neurosurgeons
should be aware of this and vigilant in monitoring the serum
potassium during barbiturate therapy. We suggest that as-
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ymptomatic hypokalemia should be corrected less aggres-
sively and a designed tapering cessation of barbiturate
should be considered over abrupt cessation.
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