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Electroencephalographic monitoring in comatose
survivors of cardiac arrest
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Abstract

Electroencephalography (EEG) monitoring is an
important tool in the management of comatose
survivors of cardiac arrest. The results serve to predict
the neurological outcome, identify postanoxic status
epilepticus, and assess the effectiveness of
antiepileptic treatments. Continuous EEG monitoring
might seem the most attractive option but is costly
and requires the continuous availability of an expert
to interpret the findings. Alvarez and colleagues
compared repeated standard EEG to continuous EEG
monitoring in comatose survivors of cardiac arrest.
They found close agreement between these two
strategies. However, their results do not constitute
evidence of similar performance. In comatose survivors
of cardiac arrest, repeated standard EEG should be
used only when continuous EEG monitoring is
unavailable.
recommended recently for the management of CSCAs
In an interesting study in 34 comatose survivors of cardiac
arrest (CSCAs), Alvarez and colleagues [1] compared the
performance of repeated standard electroencephalography
(sEEG) and continuous EEG (cEEG). They evaluated the
two main objectives of EEG monitoring in CSCAs, namely
the assessment of background activity and reactivity and
the detection of postanoxic status epilepticus (PSE).
All 34 patients underwent cEEG. The entire cEEG re-

cording was compared to two extracts, which served to
replicate sEEG. The extracts were taken early during
therapeutic hypothermia (TH) and shortly after the re-
turn to normothermia, respectively. Thus, each patient
served as his or her own control. Agreement between
sEEG and cEEG was 97.1% (95% confidence interval,
84.6 to 99.9%) for evaluating background discontinuity
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and reactivity and 94.1% (95% confidence interval, 80.3
to 99.2%) for PSE detection.
EEG has always had a major role in the management

of CSCAs. Studies done after the introduction of TH
confirmed the crucial contribution of EEG to neuro-
logical monitoring. Cerebral background activity and re-
activity in the absence of sedation are among the most
reliable predictors of the neurological outcome [2-5]. In
addition, EEG monitoring ensures the detection of PSE
during TH, at a time when neuromuscular blocker ther-
apy eliminates any clinical seizures [6]. EEG monitoring
also provides information on the effectiveness of the
treatment given to control PSE [7,8]. Finally, after
rewarming and neuromuscular blocker withdrawal, EEG
monitoring helps to characterize subcortical postanoxic
myoclonus, which must be distinguished from PSE [9].
As emphasized by Alvarez and colleagues, EEG moni-

toring can be carried out continuously or intermittently.
Despite the absence of proof of superiority, cEEG was

[2,10]. However, the equipment and staff time needed
for cEEG monitoring are not available in all ICUs. In
addition, cEEG is of interest only if an expert is continu-
ously available for real-time interpretation of the traces.
The study by Alvarez and colleagues is therefore import-
ant. It sheds light on the performance of cEEG versus
sEEG in CSCAs.
However, caution is in order regarding the practical

impact of the results obtained by Alvarez and colleagues.
In several studies that used continuous amplitude-
integrated EEG or cEEG, a continuous background pat-
tern during TH [5,11,12] or normothermia [5,13] was al-
most invariably associated with recovery. Similarly,
reactive cEEG background activity was associated with
recovery, whereas nonreactive cEEG background activity
during TH predicted death [8]. In the study by Alvarez
and colleagues, early sEEG would have led to an errone-
ous assessment of the potential for recovery in 1 of the
34 patients, whose background activity and reactivity
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improved a few hours after the cardiac arrest. Such
changes in background activity and reactivity would
probably be more common with sedation protocols
using propofol instead of midazolam (as used in the
study by Alvarez and colleagues).
Second, seizure activity or PSE is identified in up to

40% of CSCAs [14]. PSE occurs during TH in about 15%
of patients [6], during rewarming in 8% to 20% [5,11],
and shortly after the return to normothermia in 33%
[11]. Whereas PSE is independently associated with poor
outcomes, favourable outcomes have been reported in
some patients with PSE occurring after (but not during)
TH [6,7,14,15]. Early identification and aggressive treat-
ment of PSE may improve outcomes, although this pos-
sibility remains unproven to date. Nevertheless, early
PSE diagnosis and treatment are currently a major ob-
jective in CSCAs. According to the study by Alvarez and
colleagues, obtaining two sEEG recordings, during TH
and after the return to normothermia, respectively,
would miss 25% of all cases of PSE [1]. Moreover, the
rewarming phase carries a high risk of PSE but was not
investigated in this study.
Alvarez and colleagues have produced useful informa-

tion on EEG monitoring strategies in CSCAs. However,
their results do not indicate that sEEG performs as well
as cEEG. In CSCAs, sEEG should be used only when
cEEG is unavailable.
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