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Benzodiazepine toxicity with profound
suppression of the electroencephalogram

The authors report the case of a 60-year-old man with respiratory distress secondary
to exacerbation of chronic obstructive pulmonary disease, right lower lobe pneu-
monia, and severe bronchospasm. High doses of lorazepam were given intra-
venously after failure to control bronchospasm and agitation with bronchodilators
and mucolytic agents; the patient was unresponsive to all stimuli while receiving
lorazepam. Electroencephalography revealed a profoundly suppressed pattern
without accompanying low-voltage fast activity—this was reversible following

withdrawal of the lorazepam.
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Benzodiazepines are widely used in
clinical practice as anxiolytics, anti-
convulsants, anesthesia inducers, hyp-
notic agents, and antispasmodics.! As a
class, they are well known to cause ven-
tral nervous system depression. Electro-
encephalographic changes associated
with use of benzodiazepines have also
been described. The authors report pro-
found reversible suppression of the elec-
troencephalographic record in a patient
receiving large doses of lorazepam (Ati-
van).
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ley was a fellow in neurophysiology in the
Division of Neurology, College of Medicine,
Pennsylvania State University, Hershey, Pa;
Mr Frear is supervisor of the EEG laborato-
ry in the Division of Neurology, College of
Medicine, Pennsylvania State University, Her-
shey, Pa; Ms Wine is an EEG technician in
the Division of Neurology, College of Med-
icine, Pennsylvania State University, Her-
shey, Pa; Dr Kothari is an associate profes-
sor of neurology and director of the neurology
residency program, Division of Neurology,
College of Medicine, Pennsylvania State Uni-
versity, Hershey, Pa.

Correspondence to Milind J. Kothari, DO,
Section of Neurology, Penn State Geisinger
Health System, PO Box 850, MC H037, Her-
shey, PA 17033-0850

Report of case

A 60-year-old Caucasian man was trans-
ferred to the Milton S. Hershey Medical
Center for respiratory distress secondary
to exacerbation of chronic obstructive
pulmonary disease, right lower lobe pneu-
monia, and severe bronchospasm. He
was started on intravenous corticosteroid
and antibiotic therapy several days before
transfer to our facility. One day before
transfer, he had acute onset of right upper
extremity weakness. On the patient’s
admission to our facility, computerized
tomography revealed two small subcor-
tical hypodensities in the left frontotem-
poral region that were believed to repre-
sent subacute cerebral infarcts.

Past medical history was positive for
chronic obstructive pulmonary disease
secondary to alphaj-antitrypsin defi-
ciency, diverticulitis, multiple rectal pol-
yps, and heavy tobacco smoking.

Physical examination initially revealed
an intubated man who was mildly
drowsy. Vital signs were stable. General
physical examination was positive for
diminished breath sounds throughout
both lung fields, with a moderate amount
of inspiratory and expiratory wheezing,
Neurologic examination revealed mod-

erate right-sided weakness involving
mainly the upper extremity. Findings of
the cranial nerve examination were unre-
markable. Reflexes were mildly brisk on
the right. Plantar responses were exten-
sor on the right and flexor on the left.
Sensory, cerebellar, coordination, and
gait examinations could not be ade-
quately assessed.

Hospitalization was initially compli-
cated by severe bronchospasm and mu-
cous plugging of the airways. This was
treated with aggressive pulmonary toi-
let, bronchodilators, and mucolytic agents
without success. Large doses of lora-
zepam were administered intravenously
via drip infusion (variable doses up to
20 mg/h) after failure to control bron-
chospasm and agitation with the bron-
chodilators and mucolytic agents. The
patient was unresponsive to all stimuli
while receiving lorazepam. Before and
during lorazepam administration, there
was no evidence of hypoxia, hypercapnia,
or significant metabolic disturbances.

Electroencephalography revealed a
profoundly suppressed pattern without
accompanying low-voltage fast activity
(Figure 1). Within 72 hours after with-
drawal of lorazepam, the patient began
to arouse. Five days after discontinuing
lorazepam, electroencephalography re-
vealed significant return of baseline activ-
ity with mild focal slowing on the left,
believed to be secondary to the recent
left hemispheric infarcts (Figure 2).

Discussion

The most common electroencephalo-
graphic change noted with the use of
benzodiazepines is excessive low-voltage
fast activity,24 which is most prominent
anteriorly,5-7 but may spread posteriorly.8
A decrease in slow activity has also been
shown to accompany the increase in low-
voltage fast activity.3 Others have noted
that in acute benzodiazepine intoxica-
tion, prominent fast activity is followed
by coma patterns similar to those seen in
barbiturate intoxication.? Other reports
have described alpha coma, delta slow-
ing with superimposed beta activity, and,
rarely, isoelectric coma. Spindle coma
associated with benzodiazepine intoxi-
cation has also been reported.10
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Figure 1. Electroencephalogram recorded while patient receiving lorazepams; sensi-
tivity of 200 mV peak to peak, high linear filter 70 Hz, low linear filter 1.0 Hz.
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Figure 2. Electroencephalogram 5 days after discontinuation of lorazepams; sensitivity
of 200 mV peak to peak, high linear filter 70 Hz, low linear filter 1.0 Hz.

This particular patient was receiving
large doses of lorazepam to control agi-
tation and bronchospasm. The elec-
troencephalogram showed significantly
suppressed background activity similar to
that seen with other causes of severe dif-

fuse brain injury. After withdrawal of
the lorazepam, there was a gradual return
to a baseline encephalographic record
with evident focal slowing of the left
hemisphere, believed to be related to the
recent ischemic insult.
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