
NEUROIMAGING HIGHLIGHTS COPYRIGHT © 2016 THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES INC.

Active Search for Epileptiform
Electroencephalogram Activity by
External Stimulation in Critically Ill Patients
Fábio A. Nascimento, Felippe Borlot, Danah Aljaafari, Martin del Campo

Keywords: Epilepsy, EEG, SIRPIDs, Neurocritical Care, Critical Care, Electroencephalography

doi:10.1017/cjn.2016.264 Can J Neurol Sci. 2016; 43: 710-712

A 68-year-old woman presented with a 2-day history of
fluctuating level of consciousness. She underwent an
electroencephalogram (EEG) to rule out nonconvulsive status
epilepticus. Nail bed pressure applied to the extremities triggered
paroxysms of brain activity consistent with stimulus-induced
rhythmic, periodic, or ictal discharges (SIRPIDs) (Fig. 1) not
accompanied by clinical manifestations. The SIRPIDs pattern
consisted of 10- to 15-second runs of paroxysmal, medium- to
high-amplitude polymorphic 1 to 2Hz delta (mixed with 4-5Hz
theta), alternating with nonrhythmic high-amplitude waveforms,
appearing diffusely throughout the brain (but frontally
accentuated). At certain times, it was triphasically configured; at
other times, it was clearly epileptiform. Magnetic resonance
imaging scan of the brain showed multiple areas of diffuse
restriction of varying ages involving the right periventricular
white matter (Fig. 2A) and extending into the posterior
right lentiform nucleus (Fig. 2B) as well as encephalomalacia in
the left centrum semiovale (Fig. 2C). These radiological
abnormalities were considered secondary to primary central
nervous system vasculitis to which she succumbed. The SIRPIDs
observed in this patient were likely a sign of cortical irritability;
nonetheless, there was not strong evidence suggesting that
it contributed to her demise.

SIRPIDs were first described by Hirsch et al as periodic,
rhythmic, or ictal-appearing discharges consistently induced
by alerting stimuli.1 Although being underrecognized and under-
reported, SIRPIDs seem to be relatively common. According
to the original report, this EEG pattern may be found in
roughly one-fifth of critically ill patients undergoing continuous
EEG monitoring.1 This EEG phenomenon is believed to be
epileptogenic when associated with clinical manifestations that
are stereotyped and temporally linked with the discharges.
Etiologically, SIRPIDs are associated with a wide variety of
conditions, including intracranial hemorrhages, cerebral infarc-
tions, hypoxic-ischemic brain injury, traumatic brain injury, and
neurodegenerative diseases such as Creutzfeldt-Jakob disease.1-4

In terms of pathophysiology, the mechanisms underlying

SIRPIDs are still unknown.1,5 Similarly, their overall prognostic
significance is not fully understood.1,6 However, in comatose
survivors of cardiac arrest who underwent therapeutic hypother-
mia, SIRPIDs appear to be associated with poor outcome—
especially when occurring during hypothermia.2

In regards to management, pursuing or not treatment of
SIRPIDs is still a matter of debate. The rationale behind this
dissensus relies on the fact that there is a lack of evidence on how
to care for patients with SIRPIDs6; therefore, to improve care,
accurate diagnostic and prognostic data should be consistently
obtained and, ideally, reported.

In this context, we strongly recommend the routine perfor-
mance of different noxious stimuli during EEG in comatose
patients. Regarding the various possible stimulus types in parti-
cular, there has not been a definite agreement on the most efficient
method to test nociceptive EEG reactivity. Thus, we highlight
the importance of standardizing stimulation parameters in
comatose patients, as suggested by Tsetsou et al.7 Furthermore,
by presenting our patient’s EEG, which is fairly typical of
SIRPIDs, we intend to remind neurologists of this specific EEG
pattern, hoping to encourage collaborative studies that will be
able to determine the prognostic and therapeutic implications of
SIRPIDs.
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Figure 1: EEG. The patient was comatose throughout the recording. During periods of quiescence, the background activity was 7Hz low-amplitude
rhythm, mixed with theta and delta frequency waveforms of low amplitude, 1 to 5Hz, and fairly symmetrical. When the patient was stimulated by
applying pain to the extremities, the brain rhythms changed and a pattern of SIRPIDs was noted. The figure shows one of the most typical spells, in
which the SIRPIDs pattern was triggered by external painful stimulus to the right hallux. The same pattern was consistently seen in response to
different stimuli—auditory as well as painful stimuli—to different sites in the extremities.
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Figure 2: Brain magnetic resonance imaging scan. Axial T2-fluid attenuation inversion recovery weighted (top images) and diffusion-weighted
(bottom images). Multiple areas of diffusion restriction with interval evolution involving the right periventricular white matter (A) and extending
into the posterior right lentiform nucleus (B). Tiny foci of diffusion restriction were also noted more anteriorly in the right putamen, right frontal
operculum, and left parietal lobe (not shown). A previous infarct in the left centrum semiovale has now become associated with encephalomalacia
in this area (C).

THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES

712

https://doi.org/10.1017/cjn.2016.264 Published online by Cambridge University Press

https://doi.org/10.1017/cjn.2016.264

	Outline placeholder
	Disclosures
	Figure 1EEG.
	Figure 2Brain magnetic resonance imaging scan.


