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Detection of electrographic seizures with
continuous EEG monitoring in critically

ill patients
J. Claassen, MD; S.A. Mayer, MD; R.G. Kowalski, BS; R.G. Emerson, MD; and L.J. Hirsch, MD

Abstract—Objective: To identify patients most likely to have seizures documented on continuous EEG (cEEG) monitoring
and patients who require more prolonged cEEG to record the first seizure. Methods: Five hundred seventy consecutive
patients who underwent cEEG monitoring over a 6.5-year period were reviewed for the detection of subclinical seizures or
evaluation of unexplained decrease in level of consciousness. Baseline demographic, clinical, and EEG findings were
recorded and a multivariate logistic regression analysis performed to identify factors associated with 1) any EEG seizure
activity and 2) first seizure detected after �24 hours of monitoring. Results: Seizures were detected in 19% (n � 110) of
patients who underwent cEEG monitoring; the seizures were exclusively nonconvulsive in 92% (n � 101) of these patients.
Among patients with seizures, 89% (n � 98) were in intensive care units at the time of monitoring. Electrographic seizures
were associated with coma (odds ratio [OR] 7.7, 95% CI 4.2 to 14.2), age �18 years (OR 6.7, 95% CI 2.8 to 16.2), a history
of epilepsy (OR 2.7, 95% CI 1.3 to 5.5), and convulsive seizures during the current illness prior to monitoring (OR 2.4, 95%
CI 1.4 to 4.3). Seizures were detected within the first 24 hours of cEEG monitoring in 88% of all patients who would
eventually have seizures detected by cEEG. In another 5% (n � 6), the first seizure was recorded on monitoring day 2, and
in 7% (n � 8), the first seizure was detected after 48 hours of monitoring. Comatose patients were more likely to have their
first seizure recorded after �24 hours of monitoring (20% vs 5% of noncomatose patients; OR 4.5, p � 0.018). Conclusions:
CEEG monitoring detected seizure activity in 19% of patients, and the seizures were almost always nonconvulsive. Coma,
age �18 years, a history of epilepsy, and convulsive seizures prior to monitoring were risk factors for electrographic
seizures. Comatose patients frequently required �24 hours of monitoring to detect the first electrographic seizure.
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Acute seizures and status epilepticus (SE) are com-
mon in all types of acute brain injury. In the Neuro-
logic Intensive Care Unit (Neuro-ICU), up to 34% of
patients undergoing EEG monitoring have noncon-
vulsive seizures (NCS), and 76% of these cases are
nonconvulsive SE.1 Even after excluding all patients
with any clinical evidence or history of seizures, still
8% of comatose patients have NCS.2 NCS have been
described in 27% of patients with altered conscious-
ness,3 48% of patients after the termination of gener-
alized convulsive SE,4 22% with severe traumatic
brain injury (TBI),5 6% with ischemic stroke,6 and
28% with intracerebral hemorrhage (ICH).6 It is im-
portant to diagnose these patients as early as possi-
ble as the excessive metabolic demand and increased
blood flow associated with ictal activity may further
compromise at-risk brain tissue following acute
brain insults. NCS have also been associated with
increased brain edema and midline shift after ICH.6

It is unclear how long continuous EEG (cEEG)
monitoring should be continued before subclinical
seizures may be excluded. In this large hospital-
based series of patients referred for cEEG monitor-

ing, we sought to identify risk factors for
electrographic seizure activity and to identify pa-
tients that require �24 hours of monitoring to record
the first seizure. We use the terms “nonconvulsive”
and “subclinical” interchangeably in this setting be-
cause NCS in stuporous or comatose patients such as
these can only be detected by EEG. By “subclinical,”
we are referring to the fact that they would other-
wise be unnoticed; we are not necessarily implying
that they are not contributing to a patient’s impaired
mental status.

Patients and methods. Study population. We identified all
patients who underwent cEEG monitoring at the Columbia Uni-
versity campus of New York–Presbyterian Hospital between June
1996 and December 2002. Because of the retrospective nature of
this study, the need for written informed consent was waived by
the hospital institutional review board. Patients were identified
using1) the Department of Neurology cEEG log, 2) the Epilepsy
Division log containing all cEEG reports for that time period, and
3) a computerized search of the hospital clinical information sys-
tem for patients who received cEEG monitoring. A complete list of
all patients undergoing cEEG monitoring was compiled by cross-
referencing the three sources.

The indication for cEEG monitoring was categorized as 1) de-
tection of subclinical seizures or evaluation of unexplained de-
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crease in level of consciousness, 2) titration of continuous IV (cIV)
antiepileptic drug (AED) therapy in patients with refractory SE,
and 3) titration of cIV pentobarbital in patients with increased
intracranial pressure. Patients in whom monitoring was initiated
for titration of cIV-AED for refractory SE or titration of cIV pento-
barbital for increased intracranial pressure were excluded from
the analysis.

Data collection. All clinical data were gathered from chart
review, EEG reports, discharge summaries, and resident sign-out
notes. Baseline demographic data (age, gender), past medical his-
tory (epilepsy, stroke, brain tumor, and neurosurgical procedures),
and the location of the patient at the time of cEEG monitoring
(non-ICU hospital floor [“ward”], neuro-ICU, pediatric or neonatal
ICU, or medical, cardiac, or surgical ICU) were recorded. Based on
chart information, one of the study neurologists retrospectively
determined the neurologic status of patients at the time monitor-
ing was initiated (awake, lethargic or stuporous, and comatose),
the presence of any convulsive seizures during the current illness
prior to cEEG monitoring, and global outcome at hospital dis-
charge (Glasgow Outcome Score [GOS]). The primary admission
diagnosis was classified as unexplained decrease in level of con-
sciousness, epilepsy-related seizures, ischemic stroke, subarach-
noid hemorrhage (SAH), ICH, TBI, brain tumor, toxic–metabolic
encephalopathy, CNS infection, hypoxic–ischemic encephalopathy
(HIE), and post neurosurgery (not otherwise specified). For the
statistical analysis, we also categorized the above admission diag-
noses into epilepsy related, structural (i.e., stroke, brain tumor),
or nonstructural (i.e., metabolic encephalopathy or HIE).

CEEG was recorded digitally using 21 electrodes placed ac-
cording to the International 10–20 System. Recordings were not
viewed continuously but were reviewed at least twice daily by a
board-certified electroencephalographer. To determine clinical cor-
relates for episodes of electrographic seizures, digital video was
screened whenever available and the referring clinical team was
contacted every day at the time of creating EEG reports. The
presence of convulsive seizures and NCS (for seizure definition,
see table 1) as documented by the cEEG report was recorded
(chart review, discharge summaries, and resident sign-out notes
provided additional information). Seizures were considered con-
vulsive if any of the following was described: “generalized tonic-
clonic seizures,” “grand mal seizures,” “convulsions,” “rhythmic
jerking,” “rhythmic twitching,” or similar descriptions. If none of
these was present and cEEG confirmed seizures, the seizures
were considered nonconvulsive, whether or not subtle movements
(e.g., subtle facial twitching, eye deviation, nystagmus) were ob-
served.7 We recorded the number of continuous hours of cEEG
monitoring and categorized the time of cEEG monitoring that was
needed to document the first seizure as follows: present at the
start of cEEG, within 1 hour, between hours 1 and 6, 6 and 12, 12
and 24, during day 2, between days 2 and 7, and after 7 days of
monitoring. We also recorded the presence of periodic epileptiform

discharges (PED), including periodic lateralized epileptiform dis-
charges (PLED), generalized PED (GPED), bilateral independent
PLED (BiPLED), triphasic waves, frontal intermittent rhythmic
delta activity, and suppression–burst activity (see table 1).

Statistical analysis. Data were analyzed using commercially
available statistical software (SPSS 9.0; Chicago, IL). A univariate
analysis was conducted to identify significant associations with 1)
recording seizures on cEEG monitoring among the entire cohort
and 2) the need for prolonged cEEG monitoring (�24 hours) to
document the first seizure, using �2 analysis for dichotomized and
categorical variables, the Student t-test for normally distributed
continuous variables, and the Mann–Whitney U test for nonnor-
mally distributed continuous variables. Significant variables (p �
0.05) were then included in multivariate logistic regression mod-
els (forward stepwise; data are reported as odds ratios [OR] and
95% CI) to identify independent predictors of cEEG seizures and
the need for prolonged cEEG monitoring. To confirm the validity
of our findings in adults, we repeated the above analysis after first
excluding infants and children younger than 2 years and then in a
third analysis excluding all patients younger than 18 years.

Results. Study cohort. Among 603 patients who under-
went cEEG monitoring between June 22, 1996, and De-
cember 31, 2002, detection of subclinical seizures or
unexplained decrease in level of consciousness was the
indication for monitoring in 570 patients (95%). Thirty-
three patients (5%) were excluded from the analysis be-
cause monitoring was initiated to titrate cIV-AED therapy
for patients with refractory SE (n � 28) or to titrate cIV
pentobarbital therapy for patients with increased intracra-
nial pressure (n � 5).

Mean age of the 570 included patients was 52 � 25
years, 52% (n � 294) were female, 13% (n � 75) were
younger than 18 years, and 7% (n � 41) were age 2 or
younger. The most common admission diagnoses for pa-
tients who underwent cEEG monitoring were SAH and
unexplained decrease in level of consciousness (table 2).

Seizures on cEEG monitoring. Seizures were recorded
in 110 (19%) of the 570 patients. The median duration of
cEEG monitoring was longer in patients with electro-
graphic seizures than in those without seizures (4.5 vs 2.0
days; p � 0.001, Mann–Whitney U test). Seizures were
most frequently detected with cEEG monitoring in pa-
tients with epilepsy-related seizures (33%), CNS infection
(29%), brain tumor (23%), and after neurosurgical inter-

Table 1 Definitions of EEG patterns

Name Acronym Definition

Electrographic seizures Rhythmic discharge or spike and wave pattern with definite evolution in frequency, location, or
morphology lasting at least 10 s; evolution in amplitude alone did not qualify

Periodic epileptiform
discharges

PED Repetitive sharp waves, spikes, or sharply contoured waves at regular or nearly regular intervals
and without clear evolution in frequency or location (includes PLED, GPED, BiPLED, triphasic
waves)

Periodic lateralized
epileptiform
discharges

PLED Consistently lateralized PED

Generalized PED GPED Bilateral and synchronous PED with no consistent lateralization

Bilateral PLED BiPLED PLED occurring bilaterally, but independently and asynchronously

Triphasic waves Generalized periodic sharp waves or sharply contoured delta waves with triphasic morphology
(typically negative–positive–negative polarity, each phase longer than the prior), at 1–3 Hz,
with/without anterior–posterior or posterior–anterior lag

Frontal intermittent
rhythmic delta
activity

FIRDA Moderate- to high-voltage monorhythmic and sinusoidal 1- to 3-Hz activity seen bilaterally,
maximal in anterior leads, no evolution
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ventions (23%) (see table 2). Patients with seizures were
younger, were more likely to have a history of epilepsy or
to have undergone a neurosurgical procedure, more often
had epilepsy-related seizures as the admission diagnosis,
were more likely to have had convulsive seizures prior to
the start of cEEG monitoring, and were more often coma-
tose at the time cEEG monitoring was started (table 3).
Logistic regression analysis identified the following inde-
pendent predictors of cEEG-documented seizures: coma on
neurologic exam (OR 7.7, 95% CI 4.2 to 14.2; among 97
comatose patients, 56% had seizures on cEEG vs 12% of
473 noncomatose patients), age �18 years (OR 6.7, 95% CI
2.8 to 16.2; among 75 patients �18 years old, 36% had
seizures vs 17% of 495 patients older than 18 years), a past
medical history of epilepsy (OR 2.7, 95% CI 1.3 to 5.5;
among 68 patients with epilepsy, 41% had seizures vs 16%
of 502 patients without epilepsy), and convulsive seizures
prior to monitoring (OR 2.4, 95% CI 1.4 to 4.3; among 134
patients with convulsive seizures, 43% had seizures on
cEEG vs 12% of 436 patients without convulsive seizures).
Among patients with no or only one of these four risk
factors, 18% had seizures, with two risk factors 40%, with
three 65%, and with all four risk factors present, 88% had
seizures. All predictors remained significant after exclud-
ing infants (�2 years). After limiting the analysis to adults
only (�18 years), all of these predictors remained signifi-
cant except age (data not shown).

Most patients had exclusively NCS (n � 101); six pa-
tients had only convulsive seizures, and three patients had
both convulsive seizures and NCS. The majority of pa-
tients with cEEG-documented seizures were treated in the
Neuro-ICU (61%; n � 67). Among the remaining patients,
20% (n � 22) were located in the pediatric or neonatal
ICU, 11% (n � 12) were not in an ICU, and 8% (n � 9)
were in medical, cardiac, or surgical ICUs.

Time to record seizures on cEEG. Seizures were de-
tected during the first 24 hours of cEEG monitoring in 88%
of all patients who would eventually have seizures de-
tected by cEEG (figure 1). In another 5% (n � 6), the first
seizure was recorded on monitoring day 2, and in 7% (n �
8), the first seizure was detected after 48 hours of
monitoring.

First seizure after �24 hours of cEEG monitoring. Pa-
tients who were comatose at the time cEEG monitoring
was started were more likely to require monitoring for �24
hours to detect the first seizure (OR 4.5, p � 0.018) (see
table 3). No other variables were associated with delayed
(�24 hours) detection of seizure activity. Among comatose
patients with seizures on cEEG monitoring, 20% (11/54)
needed �24 hours to record the first seizure (figure 2)
compared with only 10% (3/29) of lethargic or stuporous
patients and none of those who were alert (n � 21). Coma
remained a significant predictor of the need for prolonged
monitoring after excluding infants (2 years or younger)
and also after excluding patients younger than 18 years
(data not shown). All infants with seizures on cEEG moni-
toring (n � 17) had their first seizure within the first 24
hours of monitoring (NS).

EEG patterns associated with seizure activity. Among
patients with seizures on cEEG monitoring, the following
EEG patterns were seen more often than in those without
seizures (table 4): PLED (40 vs 11%; p � 0.001), GPED (17
vs 6%; p � 0.001), and suppression burst (32 vs 3%; p �
0.001). In a separate analysis, we identified other cEEG
findings that were more frequently observed in patients
who required prolonged cEEG monitoring. Only PLED (OR
3.1, p � 0.047) were seen more frequently in patients with
the first seizure detected after �24 hours of monitoring
(see table 4). Among 44 patients with seizures and PLED
on cEEG, 21% (n � 9) required �24 hours of monitoring to

Table 2 Primary admission diagnoses and frequency of seizures

Admission diagnoses n

CEEG findings

Any seizure NCS NCSE

Epilepsy-related seizures 51 17 (33) 16 (31) 10 (20)

CNS infection 35 10 (29) 9 (26) 6 (17)

Brain tumor 43 10 (23) 10 (23) 5 (12)

Post neurosurgery 13 3 (23) 3 (23) 1 (8)

Hypoxic–ischemic encephalopathy 25 5 (20) 4 (16) 3 (12)

Subarachnoid hemorrhage 108 20 (19) 19 (18) 14 (13)

Traumatic brain injury 51 9 (18) 9 (18) 4 (8)

Toxic–metabolic encephalopathy 38 7 (18) 8 (21) 3 (8)

Unexplained decrease in LOC* 105 17 (17) 16 (15) 5 (5)

Intracerebral hemorrhage 45 6 (13) 6 (13) 4 (9)

Ischemic stroke 56 6 (11) 5 (9) 4 (7)

Overall 570 110 (19) 105 (18) 59 (10)

Data are given as n (% of patients with this admission diagnosis).

* Although cEEG monitoring was initiated for the detection of subclinical seizures or unexplained decrease in level of consciousness in
all 570 patients, unexplained decrease in level of consciousness was the primary admission diagnosis in these 105 patients.

cEEG � continuous EEG; NCS � nonconvulsive seizure; NCSE � nonconvulsive status epilepticus; LOC � level of consciousness.
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record the first seizure compared with 8% (n � 5) of 66
patients with seizures but without PLED. When analyzed
together in a multivariate model with coma at the time
cEEG monitoring was started, only coma remained in the
model.

Outcome. Of the 110 patients with seizures on cEEG,
62 were alive at discharge, 40 were dead, and in 8, the
discharge status was unknown. Among 62 alive patients,
functional status at discharge (GOS) was available in 42:
Three were normal or minimally disabled (GOS 1), 12 were
independent and moderately disabled (GOS 2), 24 were
dependent and severely disabled (GOS 3), and 3 were in a

vegetative state (GOS 4). Patients with the first seizure
after �24 hours of monitoring were no more likely to be
dead or severely disabled than those whose seizures were
detected within the first 24 hours of monitoring.

Discussion. In this retrospective study of 570 hos-
pitalized patients who underwent cEEG monitoring,
seizures were recorded in 19%. The vast majority of
these seizures (92%) were nonconvulsive. Seizures
were most frequent in younger patients (36% of chil-
dren under age 18 had seizures), those with a past
medical history of epilepsy (41%), patients who had

Table 3 Recording of any seizures on cEEG monitoring and delayed recording of first seizure

Parameters

Seizures on cEEG monitoring
Time of cEEG monitoring to first

seizure �24 h

Yes, n � 110 No, n � 460 p Yes, n � 14 No, n � 96 p

Demographics

Age, y 44 � 28 54 � 24 0.001 52 � 25 43 � 28 NS

Children, �2 y 16 (15) 25 (5) 0.001 0 (0) 16 (17) NS

Adults, �18 y 83 (76) 412 (90) �0.001* 11 (79) 72 (75) NS

Past medical history†

Epilepsy 28 (26) 40 (15) 0.016* 5 (36) 23 (25) NS

Stroke 22 (21) 58 (27) NS 2 (14) 20 (22) NS

Neurosurgical procedure 13 (12) 12 (6) 0.047 2 (14) 11 (12) NS

Brain tumor 9 (9) 20 (9) NS 2 (14) 7 (8) NS

Admission diagnosis

Acute structural brain lesion 64 (58) 287 (62) NS 9 (64) 55 (57) NS

Acute nonstructural brain lesion 29 (26) 139 (30) NS 1 (7) 28 (29) NS

Epilepsy related 17 (16) 34 (7) 0.008 4 (29) 13 (14) NS

Convulsive seizures prior to cEEG‡ 57 (52) 77 (25) �0.001* 7 (50) 50 (53) NS

Neurologic status at time of cEEG start

Coma 54 (49) 43 (9) �0.001* 11 (79) 43 (45) 0.018

Data are given as n (% of total for column) or mean � SD.

* Independent predictors of outcome in a forward stepwise logistic regression analysis. Significance is taken at p � 0.05.
† Data available in 360 patients (in 107/110 patients with seizures on continuous EEG [cEEG]).
‡ Data available in 423 patients (in 109/110 patients with seizures on cEEG).

Figure 1. Time elapsed between start of continuous EEG
(cEEG) monitoring and detection of the first seizure (n �
110). *Three of these nine patients had nonconvulsive sei-
zures as well.

Figure 2. Time to record the first seizure, comparing nonco-
matose and comatose patients. cEEG � continuous EEG.

1746 NEUROLOGY 62 May (2 of 2) 2004



convulsive seizures prior to the start of cEEG moni-
toring (43%), and particularly those who were coma-
tose at the time monitoring was started (56%).
Overall, 88% of patients had the first seizure de-
tected within 24 hours of cEEG. However, this was
dependent on the patient’s neurologic status. The
first seizure was detected in under 24 hours of re-
cording in 95% of noncomatose patients but in only
80% of comatose patients (p � 0.018). In fact, after
48 hours, 13% of the comatose patients with seizures
on cEEG monitoring still had not yet had their first
seizure.

We included all patients who underwent cEEG
monitoring in our analysis, as opposed to a more
specific population, to evaluate the comprehensive
experience of our medical center with this diagnostic
tool. Etiology, frequency, and significance of seizures
may differ substantially in infants, children, and
adults. To evaluate possible differences in these pa-
tient populations, we stratified our analysis by age
and found that all predictors of seizures (with the
exception of age) were the same after excluding chil-
dren �2 years old or in a second set of analysis
under age 18. Interestingly, all infants with seizures
during cEEG monitoring had their first seizure
within the first 24 hours of monitoring, though this
did not reach statistical significance. We limited our
analysis to patients monitored for the detection of
subclinical seizures or evaluation of decreased level
of consciousness. Patients in whom monitoring was
initiated for titration of cIV-AED for refractory SE or
titration of cIV pentobarbital for increased intracra-
nial pressure were excluded because timing of sei-
zures may be related to changes in medications
rather than the disease process itself.

Seizure frequency in the current study was com-
parable with those in prior reports. Overall, we
found electrographic seizures in 19% of our cohort
compared with 8 to 34% in other studies that evalu-
ated more specific patient populations.1-6 Compared

with prior studies, we found similar frequencies of
electrographic seizures in patients with TBI (18% in
our study vs 22 to 28% in the literature),5,8 ischemic
stroke (11 vs 6 to 26%),5,8 and CNS infection (29 vs
33%).8 We found lower frequencies of electrographic
seizures in patients with ICH (13 vs 22 to 28%),5,8

brain tumor (23 vs 54%),8 and toxic–metabolic en-
cephalopathy (18 vs 60%).8 These differences may be
related to variability of the study populations, the
availability and ordering patterns for cEEG monitor-
ing in each medical center, and differences in sample
size and criteria used to define electrographic
seizures.

Our findings may not accurately reflect the true
frequency of seizures for any particular diagnosis or
condition. CEEG monitoring was not initiated as
part of a prospective protocol but was initiated for
suspicious cases based on clinical judgment. This
may have resulted in an overestimation of the sei-
zure frequency by selecting seizure-prone cases. On
the other hand, some patients with subclinical sei-
zures may not have been monitored as we did not
monitor all patients admitted to our institution with
a particular admission diagnosis. Among the moni-
tored patients, those with seizures were studied
longer than those in whom no seizures were recorded
(4.5 versus 2.0 days). Prolonged monitoring of pa-
tients in whom no seizures had been recorded may
have revealed additional patients with delayed sub-
clinical seizures. However, the median of 2 days of
cEEG monitoring in these patients and the fact that
93% of seizures were detected by monitoring day 2
suggest that the majority of patients without sei-
zures received adequate cEEG monitoring.

Our study does not provide information on how
long to monitor individual patients with cEEG to
detect seizures, but it can guide decisions about
when to discontinue cEEG monitoring in the absence
of ictal activity. The duration of cEEG monitoring
should always be adjusted according to diagnostic

Table 4 Other cEEG findings in patients with seizures on cEEG, n � 110

Findings

Seizures on cEEG monitoring
Time of cEEG monitoring to first

seizure �24 h

Yes, n � 110 No, n � 460 p Yes, n � 14 No, n � 96 p

Periodic epileptiform findings

Any 49 (45) 82 (20) �0.001 9 (64) 40 (42) NS

PLED 44 (40) 46 (11) �0.001 9 (64) 35 (37) 0.047

GPED 19 (17) 24 (6) �0.001 2 (14) 17 (18) NS

BiPLED 7 (6) 13 (3) NS 0 (0) 7 (7) NS

Triphasic waves 4 (4) 25 (6) NS 0 (0) 4 (4) NS

Frontal intermittent rhythmic delta activity 11 (10) 35 (9) NS 2 (14) 9 (10) NS

Suppression burst 35 (32) 13 (3) �0.001 4 (29) 31 (32) NS

Data are given as n (%). Some patients had multiple EEG patterns documented on continuous EEG (cEEG). The observed EEG find-
ings do not have a constant temporal relationship, and seizures may precede other EEG findings in individual patients or vice versa.

PLED � periodic lateralized epileptiform discharges; GPED � generalized PED; BiPLED � bilateral PLED.
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utility in each individual patient. In 9 to 31% of
patients admitted with SE, seizures will be refrac-
tory to initial therapy.9,10 Among patients treated
with midazolam infusions, more than half will have
electrographic breakthrough seizures during cIV
therapy and more than half will have seizures after
cIV midazolam has been stopped, and the majority of
these seizures (89%) will be subclinical.11 For all
these patients, prolonged monitoring may be needed
clinically even in the absence of any ictal findings.
However, in the noncomatose patient with 24 hours
of cEEG monitoring without evidence of ictal activ-
ity, the yield of further monitoring for the detection
of seizures would seem to be low, unless clinical
changes warrant further monitoring.

We found that comatose patients frequently re-
quire prolonged cEEG monitoring to detect seizure
activity. Overall, 56% of comatose patients had sei-
zures detected, confirming that subclinical seizures
are extremely common in these patients.2 Twenty
percent of comatose patients did not have their first
seizure until after the first 24 hours of monitoring,
and 13% did not have it until �48 hours of monitor-
ing had been completed. PLED, GPED, and suppres-
sion burst were frequently seen in patients with
seizures on cEEG monitoring. We did not analyze
the temporal relationship of these EEG findings and
seizures and are therefore unable to determine the
predictive information of these EEG findings for
later seizures from this analysis. PLED were also
associated with the late detection of seizures. PLED
are seen frequently in the aftermath of SE12,13 and
have been associated with poor outcome.14,15 In our
study, 21% of patients with PLED had their first
seizure after the first 24 hours of cEEG compared
with 8% in those without PLED. Although not specif-
ically studied, we suspect that in some patients, the
decision to continue cEEG monitoring beyond the
first 24 to 48 hours was due to the presence of peri-
odic discharges.

Our study has several limitations. Given its retro-
spective design, ordering and treatment biases may
have influenced the frequency of EEG findings. Clin-
ical descriptions may have underestimated the fre-

quency of convulsive activity, and outcome data were
incomplete. Our study cannot answer some of the
most crucial questions currently facing this field: Are
seizures in these patients just epiphenomena? Are
they a major factor contributing to impaired mental
status? Are they causing neuronal injury and wors-
ened outcome? Future prospective studies are
needed to address these issues.
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