
EEG criteria and examples



Important EEG criteria in the TELSTAR-2 study

•EEG background classification
• Inclusion/exclusion criteria
• Pre-(possible)ESE background

•Possible and definite ESE criteria
• Inclusion criteria



ACNS Critical Care EEG Terminology

A. Background
B. Sporadic epileptiform discharges
C. Rhythmic and periodic patterns
D. Electrographic/electroclinical seizures/SE
E. Brief potentially ictal rhythmic discharges
F. Ictal-interictal continuum 
G. Reporting requirements
H. Other terms

Full text: https://www.acns.org/UserFiles/file/ACNSStandardizedCriticalCareEEGTerminology_rev2021.pdf
Condensed version: http://links.lww.com/JCNP/A14; 
Reference chart: http://links.lww.com/JCNP/A150
Training module and self-assessment test: https://www.acns.org/research/critical-care-eeg-monitoring-research-consortium-ccemrc/education

https://www.acns.org/UserFiles/file/ACNSStandardizedCriticalCareEEGTerminology_rev2021.pdf
http://links.lww.com/JCNP/A14
http://links.lww.com/JCNP/A150
https://www.acns.org/research/critical-care-eeg-monitoring-research-consortium-ccemrc/education


ACNS Critical Care EEG Terminology



ACNS Critical Care EEG Terminology: Background



EEG background classification

• Associated with limited anoxic brain injury and (usually) good 
prognosis 
• Normal voltage and (nearly) continuous

• Associated with extensive anoxic brain injury and poor prognosis 
• Suppression (<10µV) persisting >24h after ROSC
• (Spontaneous) suppression-burst, especially if identical/highly 

epileptiform/bilateral synchronous bursts
• Suppression-GPDs

• Variable association with prognosis
• Anything else, including some suppression-burst with polymorphous bursts
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Examples of background



Normal voltage and continuous



Normal voltage and nearly continuous



Suppression-burst with identical bursts



Suppression-burst with identical highly epileptiform  bursts



Suppression (if persistent > 24h)



Normal voltage but discontinuous



ACNS Critical Care EEG Terminology: Definite ESE



ACNS Critical Care EEG Terminology: Definite ESE



• Possible ESE = Ictal-interictal continuum

ACNS Critical Care EEG Terminology: Possible ESE



• Possible ESE = Ictal-interictal continuum

ACNS Critical Care EEG Terminology: Possible ESE



Possible or definite ESE: Frequency
Refers to the rate per second or the number of cycles of a pattern within 1 second, averaged over at least 10s



Possible or definite ESE: Frequency
Refers to the rate per second or the number of cycles of a pattern within 1 second, averaged over at least 10s

2 c/s



Possible or definite ESE: Frequency
Refers to the rate per second or the number of cycles of a pattern within 1 second, averaged over at least 10s

15c/10s = 1.5Hz



Possible or definite ESE: Evolution
At least 2 unequivocal, sequential changes in frequency, morphology or location: 
Frequency: ≥2 consecutive increases or decreases of ≥0.5 Hz, (e.g., 2 → 2.5 to 3 Hz, or 3 → 2 to 1.5 Hz)
Morphology: ≥2 consecutive changes to a novel morphology
Location: sequentially spreading into or out of ≥2 different standard 10-20 electrode locations 



Possible or definite ESE: Fluctuation
At least 3 changes, <1 min apart, in frequency, morphology or location: 
Frequency : by ≥0.5/s
Morphology
Location : by ≥1 standard inter-electrode distance

BUT not qualifying as evolving.  



Possible or definite ESE: Plus modifier
Additional features that render the pattern more ictal-appearing than the same pattern without the plus:

• +F superimposed fast activity (theta or faster; for PDs or RDA)
• +R superimposed rhythmic or quasi rhythmic delta activity (for PDs only)
• +S superimposed sharp waves/spikes (at least >1/10s) or sharply contoured (for RDA only)
• +FR if both subtypes apply (for PDs only)
• +FS if both subtypes apply (for RDA only) 



Examples of possible/definite SE



No clinical manifestation



Generalized periodic discharges (GPDs) 19/10s = possible ESE
(and also note the presence of an EEG background between the GPDs)

No clinical manifestation



Time-locked subtle facial myoclonus



Generalized periodic discharges (GPDs) 20/10s + myoclonus = ECSE

Time-locked facial myoclonus



Time-locked eyelid and shoulder myoclonus



Time-locked eyelid and shoulder myoclonus

Suppression-burst  with highly epileptiform bursts and myoclonus = NOT SE!



No clinical correlate



No clinical correlate

Generalized epileptiform discharges (spikes/sharp waves) > 25/10s + evolution = definite ESE



No clinical correlate



No clinical correlate

Generalized periodic discharges 19/10s = possible ESE
But note the absence of EEG activity between the GPDs

If no activity was ever seen before or between the GPDs, exclude.



Confused?
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