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INTERICTAL EPILEPTIFORM DISCHARGES

Interictal epileptiform discharges aid in the diagnosis of epilepsy and are
sometimes the only abnormal finding encountered on routine EEG.

ICTAL DISCHARGES

An epileptic seizure is defined as “a transient occurrence of signs and/or symptoms
due to abnormal excessive or synchronous neuronal activity in the brain.”
According to their clinical and electrographic onsets, seizures are classified as
focal, generalized, or unknown

ICTAL PATTERNS

observed EEG changes during seizures. The ictal discharges during seizures do not always consist of repetitive spikes or 
sharp waves; instead, ictal discharges vary in morphology (eg, sharply contoured or not), frequency,
and distribution. Frequently, ictal discharges show evolution patterns with changes in frequency, amplitude, field, or 
morphology during the course of the seizure
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Classification of status epilepticus •

1 Semiology 

4 Age 2 Etiology

3 EEG 
correlates 

Epilepsia, 56(10):1515–1523, 2015

Prominent motor symptoms
Impaired consciousness

“known” or “symptomatic”

“unknown”
Occurring mainly in adolescence 
and adulthood

Occurring mainly in the elderly

4 AXIS
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Types of Status epilepticus 
• Convulsive SE* 
• Non-convulsive SE NCSE with Coma
suble SE NCSE with normal consciousness –
Focal SE , EPC(epilepsia partialis continua) –
Focal SE with dyscognitive feature –
Generalized : Absence Seizure



Epilepsia, 56(10):1515-23,2015
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Epilepsia, 56(10):1515–1523, 2015



Currently there are no evidence-based EEG criteria for SE. Based on large descriptive series and consensus 
panels from 5 papers

1 Location: generalized (including bilateral synchronous patterns), lateralized, bilateral independent, multifocal. 

2 Name of the pattern: Periodic discharges, rhythmic delta activity or spike-and-wave/sharp-and-wave plus subtypes. 

3 Morphology: sharpness, number of phases (e.g., triphasic morphology), absolute and relative amplitude, polarity.

4 Time-related features: prevalence, frequency, duration, daily pattern duration and index, onset (sudden vs. gradual), 
and dynamics (evolving, fluctuating, or static). 

5 Modulation: stimulus-induced vs. spontaneous. 

6 Effect of intervention (medication) on EEG.

AXIS 3 : EEG correlates 

terminology to describe EEG patterns in SE:

Epilepsia, 56(10):1515–1523, 2015



J Clin Neurophysiol . 2013 Feb;30(1):1-27



Proposed nomenclature

A.Rhythmic or periodic patterns

B.Minimal time epochs to be reported. Documented separately

- First 30 minutes

- Each 24 hour period

C.Quantification and categorization of sporadic (non-rhythmic and non-
periodic) epileptiform discharges (includes sharp waves and spikes)

D. Background EEG

Hirsch LJ et al; J Clin Neurophysiol 2013



J Clin Neurophysiol . 2013 Feb;30(1):1-27
Location

AXIS 3 : EEG correlates 



Main Term 2 ( Name of the pattern)

•Rhythmic = repetition of a waveform with relatively uniform morphology and 
duration and without an interval between consecutive waveforms.  Duration of 
one cycle (the period) should vary by <50% from the duration of the subsequent 
cycle for the majority (>50%) of cycle pairs to qualify as a rhythmic pattern.

•Periodic discharges=  repeating waveforms/discharges with (relatively) uniform 
morphology at nearly regular intervals. Applies only to single discharges (must 
have ≤3 phases [i.e. ≤2 baseline crossings] or any discharge lasting ≤0.5 sec 
regardless of number of phases) and not to bursts (discharges lasting >0.5 sec 
and having ≥4 phases [i.e. ≥3 baseline crossings]).  “Nearly regular intervals” =  
cycle length (period) varying by <50% from one cycle to the next in most (>50%) 
cycle pairs.
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Main term: Rhythmic





Main Term: Definitions

•Periodic discharges=  repeating waveforms/discharges with (relatively) uniform 
morphology at nearly regular intervals. Applies only to single discharges (must 
have ≤3 phases [i.e. ≤2 baseline crossings] or any discharge lasting ≤0.5 sec 
regardless of number of phases) and not to bursts (discharges lasting >0.5 sec 
and having ≥4 phases [i.e. ≥3 baseline crossings]).  “Nearly regular intervals” =  
cycle length (period) varying by <50% from one cycle to the next in most (>50%) 
cycle pairs.

•Rhythmic = repetition of a waveform with relatively uniform morphology and 
duration and without an interval between consecutive waveforms.  Duration of 
one cycle (the period) should vary by <50% from the duration of the subsequent 
cycle for the majority (>50%) of cycle pairs to qualify as a rhythmic pattern.

J Clin Neurophysiol . 2013 Feb;30(1):1-27



Main term : Periodic
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Periodic discharges=  repeating waveforms/discharges with (relatively) uniform 
morphology at nearly regular intervals. 

Applies only to single discharges (must have ≤3 phases [i.e. ≤2 baseline crossings] or any 
discharge lasting ≤0.5 sec regardless of number of phases) and not to bursts (discharges 
lasting >0.5 sec and having ≥4 phases [i.e. ≥3 baseline crossings]).  “Nearly regular 
intervals” =  cycle length (period) varying by <50% from one cycle to the next in most 
(>50%) cycle pairs.



IIC EEG patterns

• Rhythmic delta activity (RDA): LRDA, GRDA

• Periodic discharges (PDs): LPD, GPD, BiPD, MfPD

• Spike or sharp wave discharges (SW)



Hirsch LJ et al; J Clin Neurophysiol 2013





Ictal- Interictal Continuum

Ictal : GCSE | NCSEInterictal Interictal 

FIRDA

GPDs

BIPEDS 

LPDS

TWs

SIRPIDS

LRDA

Etiology : 
clinical evaluation / Imagine 
/ Laboratory test

Treatment : 
Benzodiazepine / 
Antiepileptic

Outcomes : clinical and 
neurophysiology improvement / 
worsening 



Chong DJ and Hirsch LJ et al; J Clin Neurophysiol 2005



Trinka U and Leitinger M; Epilepsy & Behav 2015



Coma and PLEDs were predictors of  Delayed time to first seizure

Hirsch et all 2012



Neurology. 2012 Nov 6; 79(19): 1951–1960.

(C) Timing of first recorded seizure in patients
with GPDs vs controls.

(A) Comparison of seizure occurrence at any time in patients with 
GPDs vs controls (%). 

(B) Comparison of seizures during continuous EEG monitoring (cEEG) in 
patients with GPDs vs controls (%)









Ictal EEG patterns and criteria  for 
nonconvulsive status  epilepticus



EEG Diagnosis of NCSE

2013:
Salzburg Consensus Criteria for diagnosis
of Non-Convulsive Status Epilepticus (SCNC) were proposed at the 4th  
London-Innsbruck Colloquium on status epilepticus in Salzburg

In Addition, 2012:
American Clinical Neurophysiology Society's Standardized Critical Care EEG  
Terminology, 2012 version (ACNS criteria)





Working Clinical Criteria for Nonconvulsive Status Epilepticus

Patients without known epileptic encephalopathy

-Epileptiform Discharges > 2.5 Hz
-Epileptiform Discharges ≤ 2.5 Hz or rhythmic delta/theta activity (>0.5 Hz) 
AND one of  the following:
• EEG and clinical improvement after IV AED
• Subtle clinical ictal phenomena during the EEG patterns mentioned
• Typical spatiotemporal evolution

Epilepsia, 54(Suppl. 6):28–29, 2013



Patients with known epileptic encephalopathy

• Increase in prominence or frequency of the features mentioned above, when 
compared to baseline with observable change in clinical state

• Improvement of clinical and EEG features with IV AEDs

• -Epileptiform Discharges > 2.5 Hz 
• -Epileptiform Discharges ≤ 2.5 Hz or rhythmic delta/theta activity (>0.5 Hz)

West, Landau/Kleffner, Otahara, Early Myoclonic infancy, Dravet, Lennox-Gastaut, Doose)

Working Clinical Criteria for Nonconvulsive Status Epilepticus

Epilepsia, 54(Suppl. 6):28–29, 2013



Trinka U and Leitinger M;  Epilepsy & Behav 2015



Trinka U and  Leitinger M;  Epilepsy & Behav2015
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5 Modulation: (SIRPIDs)
Stimulus-induced rhythmic, periodic, or ictal discharges

• induced by alerting stimuli such as auditory stimuli, sternal rub, 
examination, suctioning, turning, and other patient-care activities 

• commonly elicited by stimulation in critically ill (stuporous or comatose), 
encephalopathic patients

• Pathophysiology of SIRPIDs is unknown

• The relationship between clinical seizures and SIRPIDs is unclear,
although some association is found between SIRPIDs and clinical status
epilepticus

Epilepsia . 2004 Feb;45(2):109-23.



EEG patterns Do NOT reflect  
NCSE

NOT TREATED

Reflect NCSE 
Should be  
TREATED

BORDERLINE
Of NCSE in coma  One 

additional criteria is  
needed to diagnose NCSE

 Classical coma patterm
- Diffuse polymorphic delta activity
- Spindle coma
- Alpha/theta coma
- Low votage
- Burst suppression

 Ictal patterns with typical
spatiotemporal evolution

 Epileptiform discharges > 2.5 Hz  in 
comatose patients

 GPDs or LPDs < 2.5 Hz
 Rhythmic discharges (RDs) > 0.5 Hz

6 Effect of intervention (medication)
EEG patterns and their correlation with NCS/NCSE

Trinka U and Leitinger M; Epilepsy & Behav 2015



Review Example Patient with fever and unresponsive 



Patient with fever and unresponsive 
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Patient with fever and unresponsive 



Review Example Patient with fever and unresponsive 



Patient with fever and unresponsive 



Review Example Patient with fever and unresponsive 



Patient with fever and unresponsive 



Review Example Patient with fever and unresponsive 



Main Term: Definitions

•Periodic discharges=  repeating waveforms/discharges with (relatively) uniform 
morphology at nearly regular intervals. Applies only to single discharges (must 
have ≤3 phases [i.e. ≤2 baseline crossings] or any discharge lasting ≤0.5 sec 
regardless of number of phases) and not to bursts (discharges lasting >0.5 sec 
and having ≥4 phases [i.e. ≥3 baseline crossings]).  “Nearly regular intervals” =  
cycle length (period) varying by <50% from one cycle to the next in most (>50%) 
cycle pairs.

•Rhythmic = repetition of a waveform with relatively uniform morphology and 
duration and without an interval between consecutive waveforms.  Duration of 
one cycle (the period) should vary by <50% from the duration of the subsequent 
cycle for the majority (>50%) of cycle pairs to qualify as a rhythmic pattern.

J Clin Neurophysiol . 2013 Feb;30(1):1-27



Patient with fever and unresponsive 



Review Example Patient with fever and unresponsive 



ICTAL PATTERNS

observed EEG changes during seizures. The ictal discharges during seizures do not 
always consist of repetitive spikes or sharp waves; instead, ictal discharges vary in 
morphology (eg, sharply contoured or not), frequency,
and distribution. Frequently, ictal discharges show evolution patterns with changes in 
frequency, amplitude, field, or morphology during the course of the seizure


