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Use of EEG in the inpatient settings



Use of EEG in the inpatient settings

• 1. Assist in the diagnosis of transient episodes 



Use of EEG in the inpatient settings

• 2. For the diagnosis of nonconvulsive seizures in patients 
with alteration of consciousness in the ICU



Use of EEG in the inpatient settings

• 3. For management of status epilepticus eg. guide in 
medication titration



Use of EEG in the inpatient settings

• 4. Use together with multimodal methods to determine 
prognosis in post cardiac arrest patients



EEG interpretation in the inpatient settings



What do you need to know before EEG reading?

• Age
• State of consciousness

Clinical history
Neuroimaging

Prior EEG findings
Video during the EEG recording



What are on EEG records?

• Normal physiologic rhythm
– Normal rhythm
– Normal variants

• Abnormal physiologic rhythm
– Epileptiform abnormalities
– Non epileptiform abnormalities

• Artifact: 
– Physiologic artifacts
– Nonphysiologic artifacts



Steps

• Check
– Montages
– Filter
– Sensitivities

• Describe EEG



Describe

• Normal physiologic rhythm
– Normal rhythm
– Normal variants

• Abnormal physiologic rhythm
– Epileptiform abnormalities
– Non epileptiform abnormalities

• Artifact: 
– Physiologic artifacts
– Nonphysiologic artifacts



EEG waveform characteristics

• Frequency: delta (<4 Hz), theta (4-7 Hz), 
alpha (8-13 Hz), Beta (>13 Hz)

• Voltage
• Waveform
• Occurrence: intermittent, continuous
• Location
• Reactivity
• Interhemispheric coherence: symmetry, 

synchrony



What are on EEG records?

• Normal physiologic rhythm
– Normal rhythm
– Normal variants

• Abnormal physiologic rhythm
– Epileptiform abnormalities
– Non epileptiform abnormalities

• Artifact: 
– Physiologic artifacts
– Nonphysiologic artifacts



Potential sources of artifact when 
recording EEG in the ICU 

Gaspard N, Hirsch LJ. Neurology  2013;80 :S26–S42
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Features that may suggest artifacts rather 
than cerebral activity

Gaspard N, Hirsch LJ. Neurology  2013;80 :S26–S42
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Overview on clinical interpretation of the EEGs 
in the inpatient settings



Clinical interpretation
EEG New terms Clinical interpretation

1. Slow PDR Mild diffused encephalopathy
2. Intermittent slow, 

generalized
Mild diffused encephalopathy

3. FIRDA, OIRDA GRDA Diffused encephalopathy, The presence 
of FIRDA is suggestive of subcortical 
abnormalities

4. Continuous slow, 
generalized (theta)

Moderately severe diffused 
encephalopathy

5. Continuous slow, 
generalized

Severe diffused encephalopathy

6. Intermittent slow, focal Suggestive of focal cortical dysfunction in 
____ region

7. Continuous slow, focal 
(delta)

Suggestive of focal structural lesion in 
____ region

Find the causes 
of diffuse 

encephalopathy

Evaluate for 
structural 

lesions





Clinical interpretation

EEG Clinical interpretation
8. Sharp waves, spike, focal Focal epilepsy arising from ____ region 

(if patient has history of seizure)
Consistent with increased risk of 
epilepsy (if no history of seizure)

9. Sharp waves, spike, generalized Generalized epilepsy (if patient has 
history of seizure)
Consistent with increased risk of 
epilepsy (if no history of seizure)



Use of EEG in the inpatient settings

• 4. Use together with multimodal methods to determine 
prognosis in post cardiac arrest patients



Clinical interpretation

EEG Clinical interpretation

10. Burst suppression Severe diffused encephalopathy

11. Diffused background 
suppression

Severe diffused encephalopathy







Sandroni, C., Cronberg, T. & Hofmeijer, J. Intensive Care Med 2022;48, 1439–42.



Use of EEG in the inpatient settings

• 2. For the diagnosis of nonconvulsive seizures in patients 
with alteration of consciousness in the ICU



Clinical interpretation
EEG New terms Clinical interpretation

12. GPEDs GPD/GPD+ Middle part of status epilepticus
Severe diffused encephalopathy eg HIE
Suggestive of CJD (if patient had history of 
rapidly progressive dementia)
Suggestive of severe diffused encephalopathy  
from metabolic causes (if triphasic in 
morphology)

13. PLEDs LPD/LPD+ Suggestive of presence of acute structural 
lesion with tendencies to create seizures in 
____ region

14. Triphasic waves GPD
triphasic

Suggestive of severe diffused encephalopathy  
from metabolic causes eg. hepatic 
encephalopathy, uremic encephalopathy

15. EEG seizures Electrographic seizures (Esz)
Electrographic SE (ESE)
Electroclinical Sz (ECSz)
Electroclinical SE (ECSE)









Spiky LPDs+F
42Please describe the pattern



Spiky LPDs+F
43Lateralized Periodic Discharges with superimposed fast activity, LPD+F 

(Lateralized: bilateral asymmetric, right temporal maximum, 1 Hz)

Fast activity:

Artifact



JAMA Neurol. 2020;77(4):500-507.
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Clinical interpretation
New terms Clinical interpretation

16. BRIEF POTENTIALLY ICTAL 
RHYTHMIC DISCHARGES 
(BIRDs)

Focal or generalized rhythmic activity >4 Hz (at least 6 waves 
at a regular rate) lasting ≥0.5 to <10 s*, that has at least one 
of the following features
a. Evolution (“evolving BIRDs”, a form of definite BIRDs)
b. Similar morphology and location as interictal epileptiform 
discharges or seizures in the same patient (definite BIRDs)
c. Sharply contoured but without (a) or (b) (possible BIRDs)

* not consistent with a known normal pattern or benign variant, 
not part of burst-suppression or burst-attenuation, without a definite clinical correlate
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Brief Potentially Ictal Rhythmic Discharges, similar to sporadic epileptiform discharges =  DEFINITE BIRDs 
(Right anterior-mid temporal maximum, 5 Hz, sharply contoured, rhythmic activity, lasting 4.5 and 2 seconds (underlined). This activity has a similar location and 
morphology as the sporadic epileptiform discharges (box), making this a definite BIRD.



Clinical interpretation
EEG New terms Clinical interpretation

12. GPEDs GPD/GPD+ -Middle part of status epilepticus

-Severe diffused encephalopathy eg HIE

-Suggestive of CJD (if patient had history of 

rapidly progressive dementia)

-Suggestive of severe diffused 

encephalopathy  from metabolic causes (if 

triphasic in morphology)

13. PLEDs LPD/LPD+ Suggestive of presence of acute structural 

lesion with tendencies to create seizures in 

____ region

14. Triphasic waves GPD

triphasic

Suggestive of severe diffused encephalopathy  

from metabolic causes eg. hepatic 

encephalopathy, uremic encephalopathy

15. EEG seizures Electrographic seizures (Esz)

Electrographic SE (ESE)

Electroclinical Sz (ECSz)

Electroclinical SE (ECSE)

- Evaluate for 
structural 
lesions or 

causes
- Monitor for 

seizures
- Decide about 

cEEG



ELECTROGRAPHIC AND ELECTROCLINICAL SEIZURES

ELECTROGRAPHIC AND ELECTROCLINICAL SEIZURES



Clinical interpretation
New terms Clinical interpretation

12. ICTAL-INTERICTAL 
CONTINUUM (IIC)

A pattern on the IIC is a pattern that does not qualify as definite seizure, 
but there is a reasonable chance that it may be contributing to impaired
alertness, causing other clinical symptoms, and/or contributing to 
neuronal injury. Such patterns include:
1. Any PD or SW pattern that averages >1.0 Hz and <2.5 Hz over 10 s 
(>10 and < 25 discharges in 10 sec); or
2. Any PD or SW pattern that averages >0.5 Hz and <1 Hz over 10 s (>5 
and <10 discharges in 10 sec), and has a plus modifier or
fluctuation; or
3. Any lateralized RDA averaging >1 Hz for at least 10 s (at least 10 
waves in 10 s) with a plus modifier or fluctuation
AND
4. Does not qualify as an ESz or ESE.
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Part 2 of 3Generalized Periodic discharges with fluctuating frequency: fluctuating GPDs (IIC)

(fluctuating between 1 Hz à 1.5 à 1 à 1.5 Hz: now qualifying as a pattern on the Ictal-Interictal-Continuum [IIC])

1 Hz1.5 Hz 1.5 Hz



Epilepsia. 2023;64:2351–60. 
Objective: The Salzburg criteria for nonconvulsive status epilepticus (NCSE) and the American Clinical 
Neurophysiology Society (ACNS) Standardized Critical Care EEG Terminology 2021 include a diagnostic 
trial with intravenous (IV) antiseizure medications (ASMs) to assess electroencephalographic (EEG) and 
clinical response as a diagnostic criterion for definite NCSE and possible NCSE.
However, how to perform this diagnostic test and assessing the EEG and clinical responses have not 
been operationally defined.
Methods: We performed a Delphi process involving six experts to standardize the diagnostic 
administration of IV ASM and propose operational criteria for EEG and clinical response.







Some common errors related to 
interpreting intensive care unit EEG

Gaspard N, Hirsch LJ. Neurology  2013;80 :S26–S42
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Questions?


