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SUMMARY

Stimulus-induced rhythmic, periodic, or ictal discharges (SIRPIDs) represent a relatively common phenomenon recorded during
a long-term electroencephalogram (EEG) monitoring allowing to capture the altered state and response to auditory, tactile or
nociceptive stimulation in critically ill patients. It is a nosologically non-specific phenomenon, and its relation to ictal event
remains debated. We present a clinical case in which SIRPIDs were recorded in the affected dominant hemisphere in response
to low-frequency photostimulation in a 60-years-old woman recovering after middle cerebral artery stroke. No ictal events
were recorded during EEG monitoring; the patient was not in critical condition.
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PE3HOME

CTUMYN-MHAYLMPOBAHHbIE PUTMUYHbIE NEPUOSMYECKIE NN UKTaSTbHbIE paspsaabl (aHrn. stimulus-induced rhythmic, periodic,
or ictal discharges, SIRPIDS) — 370 3neKTpo(M3nN0N0rn4ecKnii NaTTepH, PErmcTpupyemblil y NaLuueHToB B KPUTUYECKOM CO-
CTOSIHWU B OTBET Ha C/TYXOBYH0, TAKTUSIbHYHO UM HOLULENTUBHYIO CTUMYNALMIO. DEHOMEH ABNISETCH HO30JI0MNYECKM HecneLm-
(PMYHbIM, €r0 CBA3b C UKTasIbHbIM COObITUEM AUCKYTabenbHa. [peacTaBneHbl pe3ynbTaTbl CTaHAAPTHON PYTUHHO 3nek-
Tpo3Huedanorpaduu (331 nauneHTK1 B BOCCTAaHOBUTEIbHOM NepPUOoLe OCTPOro HapyLLUeHMs MO3roBOro KpOBOOGPALLEHNS
B 6accelHe cpefjHeit MO3roBom apTepun ¢ peructpauuein SIRPIDS B Buae nepmoamnyecknx natepanin3oBaHHbix pa3psgos B no-
PaXXEHHOM AOMWHAHTHOM MOMYLIAPWUM B OTBET HA HU3KOYACTOTHYH POTOCTUMYNALMIO. VIKTaNbHbIX COObITUIA BO BPEMS peru-
cTpauun pyTuHHon 33l He 3adhnKCUPOBAHO, COCTOSHNE 06CIeAYEMON NALMEHTKIN HEe ObII0 KPUTUHECKUM.

KNHOYEBBIE CJIOBA

CTUMYN-MHAYLNPOBAHHbIE PUTMUYHbIE NEPUOSUYECKNE NI MKTasbHble paspagbl, SIRPIDS, nepuognyeckue natepann3oBaH-
Hble pa3psaabl, PLDS, BOCCTAaHOBMTENbHbIA MEPUOA UHCYNbTA, MOBPEXAEHNE TanaMOKOPTUKabHbIX NyTeil, POTOCTUMYNALNS.
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IAns umTMpoBaHus

KanbwnHa O.C., OkyHea 1.B., Cypma M.A., bpoHos 0.10., Hnkntux C.C. CTUMYN-nHAYLUPOBAHHbIE NEPUOAMYECKNE pa3psaabl
B OTBET HA HN3KOYACTOTHYH (DOTOCTUMYNALNIO Y MALNEHTKIN B BOCCTAHOBMTENIbHOM MepMOoe NHCyNbTa B 6acceiiHe cpeHen
MO3roBOWN apTepun. nusencus u napokcnmasnbHbsie coctoauns. 2023; 15 (3): xxx—xxx. https://doi.org/10.17749/2077-8333/
epi.par.con.2023.155.

INTRODUCTION / BBEAEHHUE

Stimulus-induced, rhythmic, periodic or ictal dis-
charges (SIRPIDs) represent an electrographic pattern
that occurs in up to 12% of cases during long-term
electroencephalographic (EEG) monitoring of critical ill
patients being exerted as an altered state in response to
diverse auditory, tactile, and nociceptive stimuli [1-3]. It

is a nosologically nonspecific phenomenon described in
hemorrhages, posthypoxic, posttraumatic, toxic-metabolic,
infectious brain damage, and prion diseases [1]. It must be
emphasized that all patients, described in the publications
were in critical condition [3].

A series of studies established the relationship between
recorded SIRPIDs and spontaneous electrographic seizures,
despite that neuroimaging verifying a rise in cerebral blood
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flow within the zone of pattern generation upon recording
was not obtained [4]. Currently, the major theory in
SIRPIDs generation relies on disruption of thalamo-cortical
projections in an abnormally or hyperexcitable area of
the cerebral cortex [1, 2]. Small population-based studies
found no correlation between sex, age, history of epilepsy,
background rhythm reactivity, and SIRPIDs recording [3].
An opportunity of recording periodic lateralized discharges
(PLDs) induced by low-frequency photostimulation was
described in a non-critical patient with paroxysmal dystonic
choreoathetosis in the hemisphere contralateral to motor
paroxysms [5].

CASE REPORT / KIMHUYECKHH CIYYAH

In 2020, 14 months after suffering a hemorrhagic stroke
in the left hemisphere of the brain with the formation of
an intracerebral hematoma with a breakthrough into the
ventricular system of the brain a 60-year-old woman
underwent rehabilitation treatment at Pirogov National
Medical and Surgical Center. In the acute period, trepanation
of the skull and removal of an intracerebral hematoma of the
left frontotemporal region was performed. Medical care was
provided in full compliance with the standards and clinical
guidelines, the patient filled out a form of voluntary informed
consent during hospitalization.

Ethical aspects / DTH9eCKHe ACTIEKThI

All medical care was provided in full compliance with
the standards, procedures and clinical recommendations,
as well as the principles of the Helsinki Declaration of the
World Medical Association (Fortaleza, Brazil, 2013). During
hospitalization, the patient filled out a form of voluntary
informed consent permitting the use of obtained data for
scientific purposes.

Neurological status / HeBpOIOrHIe€CKHIL CTATYC

Right-sided hemiparesis with minimal movements in the
upper limb; in the lower limb proximal sections 2.5-3 points
according to the Medical Research Council Weakness Scale
(MRC); in the foot, minimal movements were recorded.
Muscle tone in the paretic limbs was moderately increased
according to the spastic type (1 point on the Ashfort scale),
right-sided hemihypesthesia, sensory-motor aphasia,
magnitude according to the Rankin scale was 3 points.

Rehabilitation methods / MeToast
peadcHIHTAIHH

The treatment was carried out according to an
individual medical rehabilitation plan, including sessions
of neuropsychological rehabilitation, transcranial magnetic
stimulation, speech restoration sessions, therapeutic
exercises, individual mechanotherapy in the biofeedback
mode, classes on a robotic complex for the upper limbs as
well as classes on a robotic complex Lokomat (Hocoma AG,
Switzerland).

anunencus n NapokcnamMasibHble COCTOSAHUS

EEG /93T

During hospitalization, a standard EEG was performed
according to the approved protocol [6, 7] by using the
Neuron-spectrum 3 electroencephalograph (Neurosoft,
Russia). Recording parameters were as follows: double
banana montage, sweep 30 mm/s, sensitivity 7 pV/div, high
pass filter 0.5 Hz, low pass filter 70 Hz.

During the test with 1 Hz photostimulation, stimulus-
induced lateralized periodic discharges were recorded in the
affected hemisphere outside the ictal event. Registration of
the background EEG in the state of passive wakefulness was
accompanied by arising transient delta slowdown, lateralized
according to the zone of structural changes (Fig. 1).

MRI / MPT

Brain neuroimaging was performed by using a magnetic
resonance tomograph Magnetom Aera (Siemens, Germany)
with a magnetic field induction of 1.5 T. A standard protocol
was applied including the following sequences: T1 weighted
image (T1 WI) 3D, T2-WI in the axial plane, T2 FLAIR (fluid
attenuated inversion recovery) in the coronal plane, SWI
(susceptibility) weighted imaging) in the axial plane as well
as the diffusion-weighted image (diffusion-weighted image,
DWI) (b=0, b=1000) and the measured apparent diffusion
coefficient (ACD). Neuroimaging revealed an extensive area
of structural changes with prolapse of the brain tissue in the
area of the postoperative bone defect (Fig. 2).

DISCUSSION / OBCY2KIAEHHE

While searching the Pubmed database with the query
of the keyword SIRPIDs, 33 papers were retrieved, the
vast majority of which are devoted to recording of this
phenomenon in critically ill patients. SIRPIDs was first
described in 2004 by L.J. Hirsh et al. as a reproducible
phenomenon recorded in response to sound or physical
stimulation in patients in critical condition [8].

According to the standardized terminology proposed
by the American Society of Clinical Neurophysiology
(ACNS), the following SIRPIDs electrographic patterns are
distinguished: rhythmic delta activity (stimulus-induced
rhythmic delta activity, SI-RDA), periodic discharges (SI-PD),
spike-wave complexes (SI-SW), ictal patterns (Sl-seizures),
bursts (Sl-bursts), ictal interictal continuum (SI-1IC), and
brief ictal rhythmic discharges (SI-BIRDs) [9].

A series of studies revealed the relationship between
SIRPIDs localization and the area of brain damage [10]. At
the same time, no data confirming the presence or absence
of the relationship between the stimulus modality and
stimulus modality-matching cortical association area was
found.

According to the current theories of pathogenesis,
thalamocortical projections transmitting afferent stimulation
are topographically organized in the middle layers of specific
cortical areas, whereas separate groups of thalamic neurons
with a more diffuse cortical representation resulting in
arising thalamo-cortico-thalamic network were observed
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Figure 1. Patient Z. Electroencephalographic recording fragments (background recording, double banana montage,

sweep 30 mmy/sec, sensitivity 7 uV/div, high-pass filter 0.5 Hz, low-pass filter 70 Hz):

a — in passive wakefulness state, continued lateralized left hemispheric delta deceleration was registered; b — 1 Hz rhythmic
photostimulation, lateralized left hemispheric discharges of three-phase morphology were registered (highlighted by arrows
and brackets), the frequency of discharges corresponds to the frequency of photostimulation

Pucynok 1. ®parMeHThl 31EKTPOIHIEPAIOrpAPUIECKON 3ATUCH MAUEHTKU 3. ((POHOBASA 3aIUCh, MOHTax double banana,
passeprka 30 MM/C, 49yBCTBUTEIBHOCTD 7 MKB/z1€]1, puabTp BeICOKUX 4acToT 0,5 I'lt, puiibTp HU3KUX yacToT 70 I'1x):

4 — PErUCTPalyd B COCTOAHUU TACCUBHOI'O 60PCTBOBAHMSA, IPEXOAAIIEE TATEPAIUZOBAHHOE 110 JIEBOMY HNOJTYLIAPUIO
JEbTA-3AMEICHUE; b — (DOTOCTUMYIISILINSA € 4aCTOTOM 1 I, CTUMYJI-UHAYLIUPOBAHHBIE PUTMUYHBIE IEPUOANICCKHIE
JIATEPAIM30BAHHBIE JIEBOIIOIYIIAPHBIE PA3PA/Ibl BBICICHBI CTPEIKAMU U CKOOKAMU, YACTOTA PA3PSLIOB COOTBETCTBYET YACTOTE
goTocTuMynAUn
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Figure 2. Patient Z. Axial T2-WI magnetic resonance image.
Cystic-glial (with hemorrhagic component) changes in the
left frontal lobe, thalamus, internal capsule, lentiform nucleus,
putamen, insula and external capsule. Small portion of brain
tissue herniated through the postsurgical bone defect

PucyHOK 2. MarHuTHO-PE30HAHCHAA TOMOI'PAMMA
nanueHTKy 3., pesxxum T2-W1, akcnanpHblil cpe3. KucTo3Ho-
IJIMO3HBIE (C TEMOPPATMYECKUM KOMIIOHEHTOM) U3MEHEHUA
JIOGHOM JJOJIN JIEBOT'O TTOJYIIAPHSA I'OJIOBHOI'O MO3I'd, 0OIACTH
TAJAMYCA, CKOPJIYIIBI ¥ YEUEBULIEOOPA3HOIO AP, OCTPOBKA,
BHYTPEHHEHN U HAPYKHOU KaTICybL. ONPEAETICTCS
MIOCJICONEPAIMOHHBIN KOCTHBIN IC(EKT C HEOOIBITUM
IIPOIA0MPOBAHIEM MO3I'OBOI TKAHU

[11]. On the one hand, the lateralization spread of the
phenomenon may be accounted for by indirect inhibition
of the thalamic reticular nucleus followed by excessive
activation of cortical projections concomitant with
subcortical damage. On the other hand, the emergence of
SIRPIDs is coupled to lowered excitatory thalamocortical
projections due to thalamus-specific structural damage. It
seems interesting that SIRPIDs can be considered as a type
of reactivity in the context of viable hyperexcitable cerebral
cortex [12].

It is noteworthy, the presented clinical observation was
found to describe SIRPIDs in response to low frequency
(1 Hz) photostimulation in the non-critical patient at the
time of recording. The lateralization of this phenomenon
upon activating stimulus spreading from the occipital cortex
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to the projection of the thalamus followed by volumetric
conduction along the thalamo-cortical connections of the
affected hemisphere is of interest based on existing theories
of the pattern-related pathogenesis.

The case of PLDs recorded after low-frequency photo-
stimulation described so far in the patient with paroxysmal
dystonic choreoathetosis in the contralateral side of
motor paroxysms of the hemisphere confirmed the lack of
structural changes in the area of phenomenon registration
[5]. According to J.W. Lance, any disruption of the cortical
control of the neostriatum and its thalamic connections
via an unknown neurotransmitter mechanism can cause
photosensitivity PLDs that may exist in a “latent” form; its
morphology is mediated by a complex reflex mechanism [13].

No consensus on the need to treat patients with
antiepileptic drugs if they are registered with SIRPIDs exists.
Recent studies show conflicting data between induced
rhythmic patterns and seizures [12].

Our observation proves an opportunity to record
a rare pattern — a stimulus-induced rhythmic lateralized
periodic discharges (SI-PLDs) during low-frequency
photostimulation in the patient in the recovery period after
middle cerebral artery (MCA) stroke (see Fig. 1, 2) in the
affected hemisphere. The registered pattern corresponds
to the developed ACNS criteria proposed for SIRPIDs being
neither a photoparoxysmal response nor a visual evoked
potential due to its delayed appearance in response to the
presented stimulus, the morphology and amplitude of the
complexes, and the recording area not being associated with
the visual analyzer.
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CONCLUSION / BAK/IIOYEHHE

The presented clinical case demonstrated SI-PLDs
registered in the non-critical patient during standard EEG
of wakefulness in the post-MCA stroke recovery period
associated with extensive damage to the dominant (left)
hemisphere involving thalamic structures. In this case, the
pattern was not ictal. Low-frequency photostimulation, an
inducing test, can provoke recording periodic rhythmic
lateralized discharges, including the area with prominent
structural damage to thalamo-cortical projections.
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