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ABSTRACT

Background. Carotid atherosclerosis is one of the urgent problems due to the high risk
of developing ischemic stroke and cognitive impairment. The dynamics of clinical dis-
orders in patients with carotid stenosis is determined by a complex of neuro-physiolog-
ical, angiological, tissue and biomolecular reactions, the characteristics of which can
act as predictors of the course of the pathology.

The aim of the work. To determine the neurophysiological parameters and predictors
of cognitive dysfunction in patients who underwent carotid endarterectomy.
Materials and methods. The study included 59 people with carotid atherosclerotic dis-
ease. All included patients underwent carotid endarterectomy. We assessed the degree
of stenosis of the internal carotid artery and cognitive status using the FAB (Frontal As-
sessment Battery) scale and MoCA (Montreal Cognitive Assessment) Test and recorded
electroencephalogram (EEG), P300 cognitive evoked potentials and heart rate variabil-
ity in patients at various terms (before surgery, 6 months after the surgery). Patients
were divided into groups based on the dynamics of cognitive tests using cluster analy-
sis (k-means) with identification of elements included in the clusters: patients of cluster
1 had a “preserved” profile of cognitive status; patients of cluster 2— moderate cognitive
dysfunction.

Results. Patients of cluster 1 had a higher power of beta oscillations in the frontal lead,
a higher amplitude of the P3 component of the P300 potential, and a greater variabil-
ity of R-R intervals in terms of the total indicator and high-frequency power. We pro-
posed a model that allows us to classify patients into groups according to the dynamics
of cognitive function scores. According to the data obtained, the most significant pre-
dictors of the dynamics of cognitive status were the initial characteristics of the EEG
and the P300 cognitive evoked potential.

Conclusions. We determined the clinical and neurophysiological correlates of cognitive
dysfunction: an association with greater preservation of activating effects on the EEG,
processes of recognition and decision-making in the associative zones of the cortex,
and less pronounced activity of stress-implementing mechanisms. Indicators of EEG
spectral analysis and characteristics of the P300 cognitive evoked potential are predic-
tors of the cognitive status dynamics.
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PE3IOME

AKkmyanbHOCMb. Amepocksiepomuyeckoe nopaxeHue COHHbIX apmepull A8/19emca
00HOU U3 akmyarsbHelx NpobsieM 8 C8A3U C 8bICOKUM pUCKOM pa3sumus uwemuye-
CKO20 UHCY/IbMa U KO2HUMUBHbIX HapyweHuU. JUHaMuKa KIuHU4ecKux HapyweHut
y nayueHmMos ¢ KapomuoOHbIMU CMeHO3aMu onpeodesisiemcs KOMNiekcom Helpo-
¢hu3uOI02UYECKUX, AH2UOI02UYECKUX, MKAHEBLIX U MOJIEKY/IAPHO-6U0I02UYeCKUX
peakyuli, XxapakmepucmuKu KOmopbiX MO2ym 8bICMyname 8 posiu NpeduKxmopos
mey4eHus hamoJsiozuu.

Lens pabomel. OnpedeneHue Helipoghu3uooeuyeckux napamempos u npedukmo-
pO8 KO2HUMUBHOU OUCHYHKUUU Yy nAyueHmMos, hepeHECuUX KapomuoHy 3HOap-
mep3Kkmomuro.

Mamepuanel u Memoobl. B uccnedosaHue 6110 8Kk/Il04eHO 59 Yesiosek ¢ amepo-
CKJIepomuyecKuM NopaxeHuem COHHbIXx dpmepuli. Bce 8kouéHHble nayueHmsi
noosep2anucb KAPOMuUOHOU SHOAPMEPIKMOMUU. Y NauueHMo8 8 pas/iuyHble CPOKU
(0o onepauyuu, Yyepes 6 Mecsyes nocsie 8MewamesibCmMaea) Npou3eoouIdcb OYeHKa
cmeneHuU cmeHo3a 8HympeHHel COHHOU apmepuu, pecucmpayus 3/1ekmpo3Hyepa-
noepammel (33F), Ko2HUMUBHbIX 8bI38aHHbLIX NnomeHyuasnos P300, sapuabensHocmu
cepO0eyHO20 puMMa, a Makxe oyeHKa Ko2HUMUBHO20 cmamyca no wkanam FAB
(Frontal Assessment Battery), MoCA (Montreal Cognitive Assessment) Test. llayu-
eHmel 6biau paszoesieHbl Ha 2pynnbl HA OCHOBe OUHAMUKU KO2HUMUBHbLIX Mecmos
MemoooM KiacmepHo20 aHanusa (k-cpedHux) ¢ udeHmugukayueli 371eMeHmos,
8X00AWUX 8 Kaacmepel: Kaacmep 1 — C «COXPAHHbIM» npogusieM KO2HUMUBHO20
cmamyca; knacmep 2 — ¢ yMepeHHbIMU KO2HUMUBHbIMU HAPYWeHUAMU.
Pe3synemamel. B knacmepe 1 onpedensemca 60o/1ee 8bICOKAad MOWHOCMb 6ema-Ko-
nebaHuli 8 106HbIX omeedeHUAX, amnaumyoa komnoHeHma P3 nomeHyuana P300,
a makxe 6osbWas 8apuabesbHocMsb R-R uHMeps8anos no CcymmapHoMy nokasame-
JII0 U 8bICOKOYACMOMHOU MouwjHocmu. Hamu 6bi1a npednoxeHa mooesib, N0380/15-
rowas Knaccuguyuposame nayueHmos 8 2pynnsl o OUHamuke 6a1bHoU oyeHKU
Ko2HUMUBHbIX pyHKyul. Co2/1aCHO NOJTyYeHHbIM OdHHbIM, Haubosee 3HaYUMbIMU
npedukmopamu OUHAMUKU KOZHUMUBHO20 cmamyca A8/A/IUCL UCXOOHble Xapak-
mepucmuku 33 u KO2HUMUBHO20 8bI38aHHO20 nomeHyuasna P300.

Bb1800bI. BbisigsieHbl KAUHUKO-Helipogu3uosioeuyeckue Koppensimol Ko2HUMUB-
HoU oucgyHKyuu: accoyuayus ¢ 6osblieli COXpdHHOCMbI0 AKMUBUPYIOUUX 8/1US-
Hul Ha 23[, npoyeccos 0NO3HAHUA U NPUHAMUA peweHUs 8 acCoyuamuaHbIX 30HaxX
Kopbl, MeHblell 8bIpaXeHHOCMbI0 AKMUBHOCMU CMpPeCC-peanusyouux MexaHus-
moas. Tokazamenu cnekmpasabHo20 aHaausa 33 u xapakmepucmuku Ko2HUMuU8-
HO20 8b138aAHHO20 NomeHyuand P300 sengomcsa npeduKkmopamu OUHAMUKU KO2HU-
mugHo20 cmamyca.

Knioyeewie cnoea: amepockiepos COHHbIX apmepul, KO2HUMUBHbIU nomeHyuasn
P300, kapomudHaa 3HOapmep3KMoMus, Ko2HUMUBHblE (yHKUUU, UCKYCCMBEHHbIe
HeUpOoHHble cemu, K/IdCMepHbIt dHAIU3

Ona untnposanma: KanuHuH P.E., MNMuwenHnkos A.C., Cyukos W.A., 3opuH PA., Cona-
HUK H.A., BypwwnHos A.O., JleoHos TA., )KagHoB B.A., AbeHoB M.P. MpegunKtopbl AnHa-
MUKUN M3MEHEHUA KOFHUTUBHbIX GYHKUMIA y NaumneHToOB yepes 6 mecALeB nocie Kapo-
TUAHON 3HAapTepakTOMUN. Acta biomedica scientifica. 2024; 9(3): 144-152. doi: 10.29413/
ABS.2024-9.3.14
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INTRODUCTION

Carotid atherosclerosis is one of the urgent problems
of both neurology and vascular surgery due to the high
risk of developing ischemic stroke and cognitive impair-
ment in asymptomatic patients [1-3].

The dynamics of clinical disorders in patients with ca-
rotid stenosis is determined by a complex of neurophysio-
logical, angiological, tissue and biomolecular pathological
and compensatory-adaptive reactions, the characteristics
of which can act as predictors of the course of cerebrovas-
cular pathology [4-6].

Animportant clinical characteristic of patients with he-
modynamically significant stenosis of the carotid arteries
is cognitive impairment [7, 8] associated with brain per-
fusion limitations and secondary changes in the trophism
of the associative cortical zones [9, 10].

One of the objective correlates of cognitive impair-
ments are endogenous evoked potentials (potentials asso-
ciated with events) - P300, reflecting the psychophysiolog-
ical processes of stimulus recognition and decision-making
in relation to it [11]. There are also data on the relationship
between neurodynamic cognitive impairments and the ac-
tivity of ergotropic and trophotropic mechanisms of auto-
nomic support of behavior [12]. Ultrasound and clinical
laboratory characteristics in this group of patients can
equally be considered as variables influencing cognitive
status [13, 14].

In this regard, a relevant issue is the study of the role
of these indicators as correlates of the cognitive status dy-
namics in patients with carotid stenosis.

TABLE 1

GENERAL CHARACTERISTICS OF THE PATIENTS

THE AIM OF THE STUDY

To determine the neurophysiological parameters
and predictors of cognitive dysfunction in patients who
underwent carotid endarterectomy.

MATERIALS AND METHODS

The study included 59 patients between 2021 and 2022.
Patients included in the study were grouped as "symp-
tomatic” (group 1; n = 33), with acute cerebrovascular acci-
dents in a medical history, and as “asymptomatic” (group 2;
n = 26), without acute cerebrovascular accidents in a medi-
cal history, according to brain magnetic resonance imaging.
All included patients underwent carotid endarterectomy
according to clinical guidelines [15]. The surgical technique
(classical or eversion) was selected based on the prefer-
ences of the operating surgeon, the atherosclerotic plaque
extent on the internal and common carotid arteries,
and the carotid bifurcation level. A Dacron patch was used
for the classical technique. The groups were comparable
in terms of the surgery type. All surgical interventions were
performed using total combined anesthesia. Artificial lung
ventilation was performed using a Drager Primus breathing
apparatus (Drager, Germany) in the IPPV mode under nor-
moventilation conditions (PaCO,=35-45mm Hg) with ven-
tilation parameter control. General data on the patients are
presented in Table 1; both groups of patients were compa-
rable in age and the presence of concomitant pathology,
as well as in the intervention technique.

Indicators Group 1 (n=33) Group 2 (n = 26) p*
Age (years) 66.7 +£8.2 68.2+7.1 -
Gender male - 21 (63.6 %) male — 17 (65.3 %) _
female - 12 (36.4 %) female - 9 (34.7 %)
Side of the ICA lesion r:gf}:t_—1194 lle;: ; 8322
Hypertension 30 (90.9 %) 23 (88.4 %) 0.424
Ischemic heart disease 10 (30.3 %) 12 (46.1 %) 0.123
Postinfarction cardiosclerosis 3(9%) 4(15.3 %) 0.302
Type 2 diabetes mellitus 8(24.2 %) 4(15.3 %) 0.155
Gl sy dwaauer 0o
Temporary intraluminal shunting 7 (21.2 %) 5(19.2 %) 0.378
Intraoperative ICA clamping time (s) 1567 [1390; 1780] 1597 [1335;1723] 0.759

Note. ICA - internal carotid artery; CEA - carotid endarterectomy.
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The inclusion criteria were the presence in patients
of: internal carotid artery stenosis according to expert ul-
trasound examination of the brachiocephalic arteries (US-
BCA) of 70-99 % according to NASCET (North American
Symptomatic Carotid Endarterectomy Trial) in the absence
of transient ischemic attack (TIA) episodes or acute cere-
brovascular accident (CVA); internal carotid artery stenosis
according to expert BCA ultrasound from 50 to 60 % ac-
cording to NASCET, considering morphological instability
of the atherosclerotic plaque (ulceration, hemorrhage into
the plaque, intimal flotation, mural thrombus) and neuro-
logical symptoms — TIA or stroke; internal carotid artery
stenosis according to expert BCA ultrasound of more than
60 % according to NASCET in the presence of episodes
of TIA or CVA [16]. Patients with contralateral internal ca-
rotid stenosis were not included in the study. Exclusion
criteria were: contralateral internal carotid artery steno-
sis; hearing impairment that prevents testing; patient re-
fusal to participate in the study; systemic disease (renal,
liver, gastrointestinal, hematological, immunological dis-
ease, etc.); degenerative diseases of the nervous system
(Alzheimer’s disease, Huntington’s chorea, Parkinson'’s
disease, amyotrophic lateral sclerosis, frontotemporal
degeneration).

Exclusion criteria during the observation period were:
death; any cardiovascular events; refusal to continue
the study.

Patients received standard antiplatelet (monother-
apy with aspirin 100 mg or in combination with clopido-
gel 75 mg) and lipid-lowering (3-hydroxy-3-methylglu-
taryl-coenzyme A reductase inhibitors in a dose according
to the level of low-density lipoproteins) therapy, and did
not take drugs that affect cognitive functions (central ace-
tylcholinesterase inhibitors or acatinol memantine, etc.).

In patients, the degree of internal carotid artery steno-
sis was assessed using ultrasound data at different times
(before surgery (1-5 days before the intervention) — visit
1; 6 months after the intervention - visit 2); in some cas-
es, computed tomography with angiography and/or dig-
ital subtraction angiography were used as a confirmation
method. Electroencephalogram (EEG), cognitive evoked
potentials (P300), heart rate variability (HRV) were record-
ed, and cognitive status was assessed using the Frontal
Assessment Battery (FAB) and the Montreal Cognitive As-
sessment (MoCA Test).

Ultrasound examination was performed on a GE Viv-
id S5 device (GE HealthCare, USA) with a linear sensor
with a frequency of 12 MHz; magnetic resonance imaging
was performed on a MAGNETOM Symphony 1.5 Tesla de-
vice (Siemens, Germany).

EEG was recorded using a 19-channel digital elec-
troencephalograph Neurospectr-3 and the correspond-
ing Neuron-spectr software (Neurosoft LLC, Russia) [17].
The electrodes were mounted according to the 10-20 %
scheme (Fp1, Fp2, F7,F3,F4,F8,T3,C3,C4,T4,T5,P3,P4,T6,
01, 02, Fz, Cz, Pz) with reference electrodes on the ears A1
and A2. The quantization frequency of the analog-to-dig-
ital converter was 200 Hz, the high-pass filter (time con-
stant) was 0.5 Hz (0.32 s), and the low-pass filter was 75 Hz.

The average analysis epoch was 20.48 s (4096 samples).
EEG was recorded in the background state. Before con-
ducting the EEG mathematical analysis, artifacts were
identified and excluded from the analysis, as well as epi-
leptiform activity was identified both visually and by soft-
ware detection of spikes and sharp waves. Recording frag-
ments without artifacts were used for the analysis. The EEG
analysis was performed using spectral analysis methods
based on the fast Fourier transform with the allocation
of the following frequency ranges: delta (0.5-3.9 Hz), theta
(4.0-7.9 Hz), alpha (8-13 Hz), beta-1 (14-19.9 Hz), beta-2
(20-35 Hz), gamma (36-100 Hz). The following parame-
ters were studied during the spectral analysis: total pow-
er; average power; average amplitude and average fre-
quency of alpha oscillations, betal and beta2 oscillations,
theta and delta oscillations. Cognitive evoked potential
P300 registration was performed to assess the activity
of the sensory systems. The auditory evoked potentials
(EP) study was carried out by recording long-latency au-
ditory EPs, reflecting to a greater extent the function
of the auditory analyzer thalamocortical section. For stim-
ulation using headphones, binaurally, clicks with a dura-
tion of 50 ms, a filling of 1000 Hz, a frequency of 1-1.5 Hz
with a random component (to exclude the phenomenon
of habituation to periodicity) were used; the gain was
5-20 uV/mm, the analysis epoch was 500 ms, the number
of summations (averaging) was 100. The cognitive evoked
potential P300 was recorded in the odd-ball paradigm
during the presentation of sound stimuli and the patient’s
active response to a significant (deviant) stimulus (button
pressing) using the “Neuron-Spectrum.DVP” hardware
and software complex (Neurosoft LLC, Russia) [17]. Elec-
trocardiogram (ECG) was recorded using the “VNS-Micro”
device and the “Poli-Spectrum.NET” program (Neurosoft
LLC, Russia). The vegetative regulation mechanisms were
assessed by recording and analyzing heart rate variabili-
ty using the “Poli-Spectrum.NET” hardware and software
complex (Neurosoft LLC, Russia) [18]. The assessment was
performed in a sitting position in the 1t standard ECG lead;
then statistical and spectral analyses of the dynamic series
of R-R intervals were performed.

Statistical data processing was performed using
the Statistica 10.0 software package (StatSoft Inc., USA).
Descriptive statistics included the median (Me), lower
and upper quartiles (LQ; UQ). Quantitative data compar-
ison was performed using the Mann - Whitney statistical
criterion (U; the normalized indicator is Z); for qualitative
data, 2 X 2 conjugation tables and the chi-square criterion
were used. Differences were considered statistically signif-
icant at p < 0.05. To isolate subgroups of patients, the clus-
ter analysis method (k-means) was used with identification
of elements included in the clusters. The problem of clas-
sifying patients into groups with known clinical character-
istics was solved based on machine learning technology
(artificial neural networks) using the studied neurophys-
iological parameters as input parameters. The artificial
neural network performance was assessed on the training,
control, and test samples. The software package Statistica
10.0 (StatSoft Inc., USA) was used.
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All patients signed informed consent; the study was
approved by the local Ethics Committee of the Ryazan
State Medical University named after Academician I.P. Pav-
lov of the Ministry of Health of the Russian Federation (pro-
tocol No. 3 dated October 11, 2021).

RESULTS OF THE STUDY

To solve the problem of identifying factors that predict
the trajectory of patients’ cognitive functioning, we imple-
mented a formalized procedure for categorizing patients
into homogeneous groups based on the dynamics of cog-
nitive tests using the cluster analysis method (clustering
by the k-means method).

Table 2 shows the results of cluster analysis based
on changes in FAB and MoCA Test indicators at visit 1 (be-
fore surgery) and 6 months after surgery.

As follows from Table 2, cluster 1 is character-
ized by a more preserved cognitive status compared
to cluster 2 according to the selected indicators, in con-
nection with which cluster 1 is designated as a group
with a preserved profile of cognitive status, cluster

TABLE 2

DYNAMICS OF INDICES OF COGNITIVE FUNCTIONS

Cluster 1 (n=33)

Indicators
Me (LQ; UQ)
FAB, visit 1 17 (17;18)
FAB, visit 2 18(17;18)
MoCA Test, visit 1 26 (25; 28)
MoCA test, visit 2 27 (26; 29)

TABLE 3

2 - as a group with moderate cognitive impairment (ac-
cording to the MoCA Test indicator).

A fundamentally important fact is the absence of sta-
tistically significant differences in the presence of the pre-
vious ischemic stroke factor in the anamnesis in the groups
(in cluster 1: 55 % with a history of stroke, 45 % without
a history of stroke; in cluster 2 — 52 % and 48 %, respective-
ly; x*=0.06; p = 0.83).

Table 3 presents the neurophysiological indicators
in the clusters.

A statistically significantly higher power of beta oscilla-
tions in the frontal leads in cluster 1 is determined; as well
as higher amplitude of the P300 potential P3 component
in this cluster. When studying the heart rate variability
in cluster 1, a greater variability of the R-Rintervals by the to-
tal indicator and high-frequency power are revealed.

Table 4 presents the correlations between neurophys-
iological indicators and the scoring level of cognitive func-
tions in clusters.

As follows from the table, statistically significant cor-
relations are determined between the P300 potential
amplitude and the cognitive function score level at visit
1 (for groups 1 and 2) and at visit 2 (after 6 months).

Cluster 2 (n = 26) Statistical indicators

Me (LQ; UQ) U (2) P
16 (14; 16) 70 (3.6) 0.001
16 (16;17) 62 (3.8) 0.001
23 (22;24) 43 (4.3) 0.001
25 (24; 26) 33 (4.6) 0.001

NEUROPHYSIOLOGICAL PARAMETERS IN SELECTED CLUSTERS

Cluster 1
Indicators

Me (LQ; UQ)
Power of EEG beta oscillations in lead 5 (4: 6)
F3, pV x ms !
Amplitude of potential P300 in lead .
P3 after surgery, uv 6.9(2.9;7.4)
Amplitude of potential P300 in lead 6.4 (5.8;8.0)
Cz after surgery, yv
RMS HRV, ms 29 (16; 44)
HF HRV, ms 177 (36; 328)

Cluster 2 Statistical indicators

Me (LQ; UQ) U (2) P
4(3;5) 48 (2.01) 0.048
2.8(0.9;6.4) 14.5(2.25) 0.024
24(0.8;5.4) 9(2.73) 0.007
17 (10; 25) 45(2.12) 0.034
26(17;120) 48 (1.9) 0.047

Note. RMS HRV - variability of R-R intervals according to the total indicator, HF HRV - high-frequency power.



We proposed a model based on artificial neural
network (ANN) technology, which allows classifying pa-
tients into groups based on the cognitive function score Receiver operating characteristic (ROC curve)
dynamics based on the above-described neurophysio-

logical indicators. The model with optimal characteris-
tics was a multilayer perceptron with 29 input neurons,
7 intermediate layer neurons, and 2 output neurons
(MLP 29-7-2). The model demonstrated 100 % train-
ing performance, 78 % test sample performance (BFGS
7 training algorithm).

In the test sample, a smaller number of correct solu-
tions were found in cluster 2 (70 % correct answers; in clus-
ter 1 - 100 %); that is, the more difficult task was to classify
subjects into cluster 2. The area under the ROC-curve was
0.950 (good quality of the model) (fig. 1).

0,8

0,6

0,4

Sensitivity
(proportion of true positives)

0,2

0,0

Table 5 presents the ranked (in order of decreasing 0,0 02 04 06 0.8 1,0

importance) neurophysiological indicators used to solve 1—specificity
the classification problem. (proportion of true negatives)
As follows from Table 5, the most significant predictors
of the cognitive status dynamics in patients who under-
went carotid endarterectomy were the EEG characteristics  FjG. 1.
and the cognitive evoked potential P300 characteristics. ROC-curve of the classification model into the studied clusters

TABLE 4

CORRELATIONS OF NEUROPHYSIOLOGICAL INDICES IN CLUSTERS

Cluster 1 Cluster 2
Groups of indicators
correlation p correlation p
FAB (visit 1), P200 CEP amplitude in lead Fz 0.494 0.044 - -
MoCA Test (visit 1), P300 CEP amplitude in lead Cz - - 0.632 0.029

MoCA Test (visit 2), P300 CEP amplitude in lead Cz - - 0.539 0.039

Note. CEP - cognitive evoked potential.

TABLE 5

NEUROPHYSIOLOGICAL INDICATORS USED FOR CLASSIFICATION AND RANKED IN THE DESCENDING ORDER
OF SIGNIFICANCE

Characteristics
Groups of indicators

Rank* Sensitivity
EEG alpha oscillation power in lead O1, pV X ms 1 3.0
HF HRV 2 25
P2N2 P300 amplitude in lead Fz 3 25
P3 P300 latency in lead Fz 4 2.0
EEG beta oscillation frequency in lead F3 5 2.0
EEG alpha oscillation power in lead 02, uV x ms 6 2.0
EEG theta oscillation frequency in lead F3, counts/s 7 2,0

Note. * — the first 7 indicators with the highest level of sensitivity are presented; HF HRV - high-frequency power.
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DISCUSSION

The absence of statistically significant neurophysio-
logical differences in the previous stroke factor in pa-
tients with carotid stenosis indicates the need to search
for other predictors of the cognitive status dynamics,
which is consistent with the literature data [19, 20]. This
report presents mainly neurophysiological correlates
and predictors of the dynamics of cognitive func-
tions; at the same time, the role of factors associated
with clinical status [19], biomolecular and neurotrans-
mitter mechanisms [21, 22] is undoubted.

It was revealed that the preserved cognitive status
(cluster 1) is associated with indirect signs of greater
brain activation (according to betal EEG oscillations),
a greater cognitive evoked potential P300 amplitude,
as well as with a lesser expression of sympathetic in-
fluences (less activity of stress-realizing systems).
At the same time, statistically significant correlates
of a higher score for cognitive functions of the first vis-
it and the visit after surgery were indicators reflecting
the preservation of the stimulus recognition and deci-
sion-making mechanisms in relation to it, which also
corresponds to literature data [11].

Machine learning technologies are widely used
to solve problems in both clinical neurology and clinical
angiology [23]. The use of neurophysiological indicators
as predictors allowed us to create a model for classi-
fying subjects into groups based on ANN technology.
The model was more sensitive to identifying a group
with less pronounced cognitive impairment. The most
significant predictors of the cognitive status dynamics
were the characteristics of the EEG spectral analysis
and the cognitive evoked potential P300 indicators.

CONCLUSIONS

In patients with atherosclerotic lesions of the carotid
arteries who underwent carotid endarterectomy,
the presence of clinical and neurophysiological
correlates was revealed: an association of preserved
cognitive functions with a more pronounced activation
of cortical structures, activity of cortex associative
zones, and a lesser expression of the activity
of stress-realizing mechanisms. The EEG spectral
analysis indicators and the cognitive evoked potential
P300 characteristics during recognition and decision-
making in relation to a sensory stimulus can be used
as additional predictors of the cognitive status dynamics
in patients with carotid stenosis using machine learning
technologies. At the same time, the stroke factor does
not have a statistically significant effect on the cognitive
status of patients.
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