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Seizures are 
common in 
the ICU

All comatose patients: 8-48% 
with seizures on EEG

Vast majority are non-convulsive

Clinical significance is still 
uncertain

Friedman, Claasen, and Hirsch, Anes Analgesia 2009



The practical aspect

cEEG is extremely resource intensive

24 hrs of EEG – 20x review speed  72 min

Technical requirements:
Machines (a lot of them)

EEG technicians

Epileptologists



Is seizure detection useful?

• RCT of cEEG vs rEEG (2020)

• Significantly more seizures detected on 
cEEG (15.7%) vs rEEG (4.4%)

• No significant difference on mortality 
(primary outcome)



If there is no 
outcome 
benefit, why 
expend the 
resources?



How “continuous” is cEEG?

• Recording: continuous (obviously)

• Interpretation: intermittent

• Reviewed every few hours

• Reported 1-3x/day



Yes, how about that EEG report?

pic.twitter.com/0JblTqCBtG





Example 1: Monitoring in severe illness

• 59 F, high grade SAH, post-bleed day 5

• High fevers, shivering and hypoxia requiring deep sedation and intermittent paralysis

• EVD in, ICP 15-24

• TCD showing borderline vasospasm

• How do I know if elevated ICP is significant?

• How do I know if the vasospasm is clinically significant?



What can 
cEEG add?

• Does ICP treatment appear to alter EEG?

• Is there hemispheric asymmetry to indicate 
ischemia?

Real-time feedback for interventions

• How much sedation do I need if I’m 
paralyzing?

• Do I need to escalate my interventions for 
ischemia?

Guidance for intensity of treatment



Example 2: Seizures

• 40 F, known refractory focal epilepsy, admitted for urosepsis

• Missed several doses of AEDs due to AMS/inconsistent PO intake

• Medical team reports they were told about several episodes of “arm shaking” over the 
course of the last day, lasting a few minutes and alternating sides

• Patient remains very drowsy but not intubated

• Should I escalate treatment based on an irritable/focal spot EEG?

• How can I capture one of the arm shaking events?



What can 
cEEG add?

• Do I need to immediately use higher 
risk interventions? (i.e. 
benzodiazepine boluses)

Real-time treatment decisions

• Is this rare seizure-like movement 
really a seizure?

Diagnosis



Example 3: Prognostication

• 62 M, now 20 days post hypoxic-ischemic injury

• Multiple trials of weaning sedation but severe vent desynchrony; primary team 
concerned that these are seizures

• Remains unresponsive but exam significantly confounded by sedation

• How do I advise on prognosis and treatment?



What can 
cEEG add?

• More cumulative recording during 
sedation off periods

• Quicker/more complete prognostic 
assessment

More data

• When the tool you have is a 
hammer…

Prevent overtreatment

Rosetti et al, JAMA Neurology 2020;  Beuchat et al, Crit Care Med 2022
Ruijiter et al, N Engl J Med 2022



Can’t routine EEG get the same data?

• How many times is the tech willing to hook up the same patient?

• How quickly can you get the leads on when you want?



If cEEG is used 
anywhere, it 
should be the 
neuro ICU

Neuro ICUs are often the newest units in hospitals –
hard wired EEG is often designed in

Treatment team is present, has proper clinical context, 
and the ability to use the information in real time

Medical team usually has basic 
EEG interpretation skill

Evidence for expanding certain 
tools such as qEEG with other 

staff (i.e. neuro ICU nurses)



Current 
challenges

To use cEEG in the way I propose, who pays? 

• Justification of device maintenance requires a revenue 
stream

Likely same issues with cardiac telemetry

• Limited montage (3 lead vs 12)

• Digital storage instead of paper tape

Will we move towards “brain telemetry?”

• Limited montage EEG

• Quick response devices (headband, electrode cap)



Closing points

• cEEG remains a useful and crucial tool in neurointensive care

• Seizure detection is not the only (or even primary) use case for this patient population

• cEEG will likely need to evolve from its current form to one more suited for widespread 
deployment in the ICU setting


