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Editorial

Periodic electroencephalographic patterns: 
usefulness of definition and classification
Padrões eletroencefalográficos periódicos: importância da definição e classificação
Eliana Garzon

Fourteen years after Cobb and Hill1 first applied the term ‘periodic’ to characteristic 
electroencephalographic (EEG) changes, in 1950, Chatrian et al.2 identified a peri-
odic and lateralized pattern, which they described as periodic lateralized epilepti-
form discharges (PLEDs). The acronym encapsulates the essential characteristics of 

PLEDs, namely, wide distribution, polymorphism, one or more sharp components in a repeti-
tive way (usually at the rate of one to two seconds), and localization over the hemisphere. 
Subsequent studies have described other variable periodic patterns as two independent PLED 
types in the same EEG (BIPLEDs), multifocal PLEDs, generalized periodic epileptiform dis-
charges (GPEDs), and stimulus-induced rhythmic, periodic, or ictal discharges (SIRPIDs)3-6.

PLEDs are usually observed in the context of acute, large, and destructive cortical processes, such 
as hemispheric stroke, supratentorial tumor, or encephalitis. Corresponding widespread lesions are 
thought to lead to a marginal zone of cortical hyperexcitability that serves as the ‘pacemaker’ for a spa-
tially extended, synchronous EEG discharge7. Neuroimaging findings have demonstrated that while 
an acute cortical lesion is the most common structural substrate of PLEDs, subcortical lesions, chron-
ic lesions, and nonlesional scans are not uncommon7. The spatially variable nature of brain lesions in 
PLEDs could point to their origin in variable segments of a cortical and subcortical ‘system’, assum-
ing that it – whatever its precise components are – comprises a large-scale interconnected network, 
prone to synchronous oscillation springing from injury to any component7. 

Despite the frequent use of the term periodic, little attention has been paid to, or agree-
ment reached on, how periodicity is defined or how the term should be used with respect 
to EEG phenomena. It has been suggested that the rate for a given patient should not vary 
more than 20%8. However, the method of measurement, the number of intervals that should 
be measured, and the putative clinical relevance of this value have not been discussed.

Most of these studies were retrospective, with EEGs being performed at arbitrary and 
widely varying time points in the course of the disease, with detailed information about these 
variables being provided in only a few instances. The importance of EEG timing in the detec-
tion of epileptiform abnormalities has not been generally appreciated, despite the fact that at 
least one study has clearly demonstrated that the incidence of periodic EEG patterns increas-
es when they are performed earlier in the course of the disease process8,9.

Among the clinical manifestations, seizures are the most important and striking feature 
associated with PLEDs, occurring with a frequency from 58 to 100%2,8-11. This wide range prob-
ably reflects the heterogeneity of patient selection and study design. Focal motor seizures are 
usually seen in this clinical setting, often presenting as status epilepticus (epilepsia partialis 
continua) or as repetitive focal motor seizures2,8-11.

Some authors recognize PLEDs as being an ictal12,13 or peri-ictal14, phenomenon, due to 
their recurrent association with seizures. Electrographic criteria for defining a periodic pat-
tern as an EEG seizure have also been proposed15. 

Despite reports of regional increases in cerebral blood flow and oxygen use, and of hy-
permetabolism associated with PLEDs12,13, the clinical significance of periodic EEG patterns, 
whether PLEDs are an interictal or ictal activity, for instance, remains unclear.

In addition, there is still uncertainty surrounding how aggressively to treat with antiepilep-
tic drugs (AEDs) patients exhibiting an EEG with a periodic pattern. The prognosis of patients 
with PLEDs is largely determined by the underlying disease process. Acute stroke appears to 
be associated with the worst prognosis, with mortality rates ranging from 28.8 to 53%16. Again, 
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this wide variation probably reflects differences in patient se-
lection between the studies, with the highest mortality rate 
seen in those with severe acute stroke. Potentially reversible 
conditions, such as metabolic encephalopathies and alco-
hol or barbiturate withdrawal, appear, by contrast, to have a 
much better prognosis16,17.

Against this background, the review article published by 
Andraus and colleagues18 in the current issue of Arquivos de 
Neuro-Psiquiatria provides evidence supporting the impor-
tance of recognizing periodic EEG patterns and their clinical 
significance. After an initial detailed discussion of the defini-
tion and EEG characterization of periodic patterns and their 
subtypes (PLEDs, BIPLEDs, GPEDs and SIRPIDs), an elabo-
rate analysis of each subtype is separately made. The authors 
also discuss the nomenclature and present a glossary. 

Regarding periodic patterns and their subtypes, one is-
sue deserves attention. In 1991, a subclassification of PLEDs, 
based on the presence or absence of rhythmic discharges, 
was proposed18. The authors described brief and low ampli-
tude focal stereotyped rhythmic discharges (RDs) closely as-
sociated (temporally and spatially) with higher amplitude in-
terictal epileptiform discharges, and divided PLEDs into two 
categories: PLEDs plus, which were associated with RDs, and 
PLEDs proper, which were not. Correlation between seizures 
and RDs was higher when PLEDs-plus were observed.

This is an interesting study and we believe that the mor-
phology of PLEDs is still an unsolved issue. Specific studies 
on morphologic variables, including duration of individual 
complexes, morphology stereotypy, degree of intervening 
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slow rhythms, and periodicity need to be performed and 
compared across clinical settings. 

Knowledge of the patterns and their subtypes is the key 
to right and precise interpretation, considering that periodic 
patterns are an epileptiform pattern with intriguing morphol-
ogy, whose epileptogenic significance remains uncertain. 

Periodic patterns are seen in a wide variety of etiologies, 
the discharges themselves being electrographically heteroge-
neous19. Consequently, patients should be carefully investi-
gated for toxic-metabolic causes, infectious diseases, and/or 
intracranial lesions. Non-convulsive status epilepticus should 
also be considered. Recognition of these conditions is impor-
tant to establish an accurate correlation of clinical, neuro-
logical, laboratory, and neuroimaging data with the EEG re-
sults. Analysis of observations should guide careful clinical 
decisions. A clinical trial with AEDs is possible, although ex-
perts should consider AED-related side effects and the spe-
cial characteristics of the affected patients, who are gener-
ally in critical conditions and under intensive care. However, 
non-convulsive status epilepticus is one of several etiological 
possibilities, it is not the only one. It should also be consid-
ered that most patients will not respond clinically or electro-
encephalographically to AEDs.

This review article was valuable to show the importance 
and clinical significance of periodic EEG patterns, and to ex-
pose the strength of the data on which recommendations have 
been based. Since periodic patterns are considered controver-
sial EEG patterns, not only this review useful is, but also future 
retrospective and prospective studies are highly desirable.


