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ABSTRACT

BACKGROUND: The primary hypothesis for the use of sequential transcranial electrical stimulation therapy in the rehabilitation
of patients with dyscirculatory encephalopathy associated with post-COVID syndrome is the potential synergistic effect on
the central nervous system. Specifically, the method combines brain micropolarization — involving neocortex neurons and
diencephalic brain stimulation — affecting limbic system structures. This synergy is expected to improve connections between
cortical and subcortical structures, as well as neurohumoral regulation.

AIM: To study the effectiveness of complex medical rehabilitation involving sequential transcranial electrical stimulation
therapy in patients with dyscirculatory encephalopathy associated with post-COVID syndrome.

MATERIALS AND METHODS: An open, prospective, randomized comparative study included 142 patients with dyscirculatory
encephalopathy: 79 female (55.6%) and 63 male (44.4%) patients, aged 59 (45-69] years. The average disease duration was
8.4 years, with a period after coronavirus infection of 3.6 months. After randomization, patients in Group 1 (comparison group 1,
n=48) received brain micropolarization; Group 2 (comparison group 2, n=46) received diencephalic brain stimulation; and
Group 3 (main group, n=48) received both therapies sequentially. Treatment outcomes were evaluated based on changes in
clinical symptoms over time and a battery of neuropsychological tests.

RESULTS: In Group 3, which received sequential transcranial electrical stimulation therapy, all symptoms of dyscirculatory
encephalopathy showed a significant improvement (1.2-1.6 times) compared to baseline (p <0.05-0.001). For brain
micropolarization alone (Group 1), there was an average reduction in the severity of symptoms such as cranialgia, memory and
attention deficits, irritability, and sleep disturbances by 1.2-1.4 times. In Group 2, diencephalic brain stimulation resulted in
an improvement in tinnitus, fatigue, work productivity, and dizziness by 1.3—1.4 times. In the main group, there was an overall
alleviation of all psychophysiological issues (1.1-2.0 times; p <0.05-0.01); in comparison groups 1 and 2, improvement was
1.1-1.5 times and 1.2-1.8 times, respectively.

CONCLUSION: Medical rehabilitation using a combined approach (sequential application of brain micropolarization and
diencephalic brain stimulation) alongside pharmacological support in patients with dyscirculatory encephalopathy associated
with post-COVID syndrome is shown to be the most effective due to the pronounced neurotropic effect of the physical factors
involved, allowing for the correction of a whole range of neurological, neuropsychological, and motor disorders.
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AHHOTALMA

06ocHoBaHue. OCHOBHOM rMNOTE30M UCMONb30BaHMS NOCNe0BaTENbHON TPaHCLepebpabHOM 3eKTpoTEpanuM B BOCCTaHOBM-
TE/bHOM JIEYEHUN AUCLMPKYNATOPHON 3HLEeanonaTum, accoLMmMpoBaHHOM € MOCTKOBUAHLIM CUHAPOMOM, SIBNAETCA NPeLnono-
JKEHWE 0 BO3MOXHOM CWMHEPTMYeCcKOM [eiCTBIM Ha LIeHTPasnbHYIO HEPBHYIO CUCTEMY, @ UMEHHO MUKPOMOMSPU3aLMK FOfI0BHOMO
MO03ra — Ha HeMpOHbI HEOKOPTEKCa W Au3HLedanbHON CTUMYNSLMM FOIOBHOMO MO3ra — Ha CTPYKTYPbl IMMBMUYECKOi CUCTEMBI,
yTO, NO-BMAMMOMY, CMIOCOBCTBYET NOMHOLIEHHOM KOPPEKLMM KOPKOBO-MOLKOPKOBLIX CBA3€H 1 HEMPOryMopasbHOM perynsuum.
Llenb uccnepoBaHua — oLeHUTb 3DHEKTUBHOCTL KOMMIEKCHOW MEeAMLIMHCKON peabunuraumu ¢ ucnonb30BaHWeM nocne-
[0BaTeNbHOI TpaHcLepebpanbHoOi 3MeKTpoTepanuM Y BONbHBIX AMCLIMPKYNATOPHOW 3HUedanonatueld, accouumpoBaHHO
C NOCTKOBULHBIM CUHAPOMOM.

Martepuanbl U MeToabl. B OTKPLITOE NMPOCNEKTUBHOE PaHLOMU3VMPOBaHHOE CPaBHUTESILHOE MUCCeL0BaHMe BKIOYeHbI 142 na-
LIMEHTa C MCLMPKYNATOPHOM 3HUedanonatuei, u3 Hux 79 (55,6%) weHWwmH 1 63 (44,4%) MyxumnHbl B Bo3pacTe 59 (45—69) ner.
CpeaHsis npofomKkMTENLHOCTL 3ab0neBaHns coctaBuna 8,4 rofa, nepuog, nocse NepeHecéHHON KOpOHaBMPYCHOM MHBEKLUMN —
3,6 Mecsina. lMocne paHooMM3auMK naumeHTsl rpynnbl 1 (cpaBHeHua 1, n=48) nonyyann MUKPOMONAPM3aLMI0 FOIOBHOMO MO3ra;
B rpynne 2 (cpaBHeHWs 2, n=46) — nuaHUedanbHy0 CTUMYNALMIO FofIOBHOMO Mo3ra; B rpynne 3 (ocHoBHas, n=48) — nocnepo-
BaTeNlbHOe NMpUMeHeHWe MUKPOMONApU3aLMK roIOBHOTO Mo3ra U AnsHLedanbHoN CTUMYNSALMM FofoBHOro Mo3ra. PesynbTarthl
JIeYeHNs! OLIEHMBANM MO AMHAMUKE KIIMHUYECKWUX CMMMTOMOB 3aboneBaHms 1 6110Ka HeMpOMNCMXONOrMYecKUX TeCToB.
PesynbTatbl. Y naumeHToB rpynnbl 3, NONy4YaBLUMX NOCNEAO0BATeNbHYH TpaHcLepebpanbHylo 3eKTpoTepanmio, 0TMeYeHa
nosutmeHas (B 1,2-1,6 pasa) nocroBepHas (p <0,05-0,001) aAMHaMMKa BCeX U3Y4eHHbIX CUMMTOMOB AMCLIMPKYNATOPHOMN 3H-
uedanonaTm B CPaBHEHUW C UCXOAHBIMU 3HAYeHUsMU. Mpy Ha3HaYeHUWM MUKPOMONSApU3aLMKU FonoBHOrO Mo3ra (rpynna 1)
CTeNeHb BbIPAXEHHOCTU KPaHUanruM, NaMsTU U BHUMaHUS, Pa3ApaXKMTENbHOCTU U HapYLIEHUS CHA CHU3UMACh B CPEAHEM
B 1,2-1,4 pa3a, a npu ucnonb3oBaHUM An3HLedabHOW CTUMYAALMA TOIOBHOrO Mo3ra (rpynna 2) ypoBeHb NposiBNEHWN
TUHHUTYCA, yTOMAsieMoCTH, paboTocnocobHOCTU 1 roNoBOKpYeHUd yMeHblumncs B 1,3—1,4 pasa. B ocHoBHoit rpynne 3a-
PerucTpMpoBaHo HUBENMPOBaHME BCeX ncuxoduamnonornyeckux npobnem B 1,1-2,0 pasa (p <0,05-0,01), B rpynne cpaBHe-
tua 1 — B 1,1-1,5 pa3a, B rpynne cpaBHenus 2 — B 1,2-1,8 pasa.

3akniouenue. MenuUMHCKan peabunuraums ¢ UCNofb30BaHMEM KOMBUHMPOBaHHOW TeXHONOrMM (Nocies0BaTeNlbHOE NpUMe-
HEHWe MUKPOMO/ISPM3aLMM FONIOBHOTO MO3ra M AM3HLedhanbHON CTUMYNSLMM FOJTIOBHOMO Mo3ra) Ha (hoHe MeAMKaMEHTO3HOM
MoAJEePIKKM Y NALMEHTOB C SUCLMPKYNSTOPHOM 3HLedanonatmei, accoLMMpoBaHHO C NOCTKOBUAHBIM CUHAPOMOM, BNISETCA
Hanbonee 3PHEKTUBHON 33 CYET BbIPAXKEHHOrO HEMPOTPOMHOTO LENUCTBUS (M3NYECKMX (aKTopoB, 0becneynBaloLLEro Kop-
PEKLMIO LIeSIoro KOMMJIEKCa HEBPOMIOTMYECKUX, HEMPOMNCUXONIOMMYECKUX U BUraTeNbHbIX pacCTPOWCTB.

KnioueBbie cnosa: ANCUUPKYNATOPHaA 3Hue¢anonamn; MOCTKOBUHBIN CMHOPOM; Tpchuepe6paanaﬂ ANIeKTpoTepanua;
MeNUNHCKasA peaﬁwnmauwﬂ.
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BACKGROUND

Chronic cerebrovascular insufficiency (discirculatory en-
cephalopathy) is characterized by slowly progressive mor-
phofunctional brain impairments and presents clinically with
a pattern of neurological and neuropsychological disorders.
The leading etiopathogenetic factors include microangiopa-
thy, endothelial dysfunction, altered cerebral metabolism,
and blood rheology, typically arising in the context of comor-
bid conditions [1-3]. Post-COVID syndrome is known to exac-
erbate anxiety, depression, and cognitive impairments [4—6],
significantly worsening the clinical course of discirculatory
encephalopathy by 1.3-2.2 times [7].

Therefore, medical rehabilitation for discirculatory en-
cephalopathy associated with post-COVID syndrome should
be comprehensive, integrating measures in accordance with
clinical guidelines on cognitive impairment [8], rehabilitation
for post-COVID syndrome [9], and the introduction of effective
neurotropic medical technologies [10-12], such as transcra-
nial electrical stimulation therapy. This approach may help
prevent disease progression and address cognitive, emotion-
al, and locomotor dysfunctions.

Despite the wide use of transcranial stimulation technolo-
gies in rehabilitation for discirculatory encephalopathy [13-16],
their differentiated therapeutic effects and the potential for
combined or simultaneous use remain unclear. The primary
hypothesis underlying the use of sequential transcranial elec-
trical stimulation therapy was the potential for a synergistic
effect on the central nervous system: on one hand, through the
predominant influence of transcranial micropolarization (TCMP)
on neocortical neurons, and on the other, through diencephalic
brain stimulation (DBS) targeting structures of the limbic sys-
tem, which may contribute to the restoration of cortico-subcor-
tical connectivity and neurochumoral regulation.

This study aimed to assess the effectiveness of com-
plex medical rehabilitation involving sequential transcranial
electrical stimulation therapy in patients with dyscirculatory
encephalopathy associated with post-COVID syndrome.

METHODS

Study Design

It was an open-label, prospective, randomized compara-
tive study in a day hospital setting in accordance with ethical
standards (Helsinki Declaration, Fortaleza, Brazil, 2013).

Eligibility Criteria

Inclusion criteria: Patients diagnosed with stage I-II dis-
circulatory encephalopathy associated with post-COVID syn-
drome, scoring 3 points on the rehabilitation routing scale,
3-4 months after COVID-19 infection; signed informed con-
sent for participation and data processing.

Exclusion criteria: General contraindications to physio-
therapy; history of inflammatory brain diseases, trauma, or
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tumors; psychiatric disorders; epilepsy; seizure syndrome;
inflammatory eye diseases; grade Ill hypertension; ischemic
heart disease with complex arrhythmias; pacemaker; indi-
vidual intolerance to the prescribed medications or electrical
stimulation.

Withdrawal criteria: Adverse reactions during the study;
protocol violations; patient withdrawal of consent.

Study Setting

The study was conducted at the clinical base of the De-
partment of Physical and Rehabilitation Medicine, Federal
State Budgetary Educational Institution of Higher Education,
Ural State Medical University, Ministry of Health of the Rus-
sian Federation, in the day hospital of Nizhnyaya Tura Central
City Hospital.

Study Duration

The study was carried out from 2022 to 2023, with a
follow-up period of 14 days per patient. Assessment and
treatment were conducted before and after the rehabilitation
course.

Intervention

The study enrolled 142 patients with discirculatory en-
cephalopathy associated with post-COVID syndrome. Partic-
ipants were randomized into three groups.

All patients received therapy consisting of a gentle
training regimen and standard diet, daily group therapeutic
breathing exercises (30 minutes), moderate-intensity walking
(1500-2500 m), and general magnetic therapy (Kolibri-Expert
device, Russia; Marketing Authorization No. FSR 2011/11030
(®CP 2011/11030), issued on June 21, 2011) using a travel-
ing pulsed magnetic field with 3.5 mT induction for 20 mi-
nutes daily over 10 sessions.

Pharmacologic therapy included the angioprotector pent-
oxifylline (200 mg three times daily); a cerebral circulation
modulator, dry extract of Ginkgo biloba leaves (40 mg three
times daily); the anticoagulant Xarelto (2.5 mg twice daily);
and the metabolic agent Cytoflavin (2 tablets twice daily).

All three groups underwent sequential transcranial
electrical stimulation therapy using the Magnon-2 device
(Russia; Marketing Authorization No. RZN 2020/12308 (P3H
2020/12308)), with variation in electrical pulse modalities:

Group 1 (reference group 1), which included 48 partici-
pants, received TCMP using the Magnon-2 device. The anode
of the electrode-mask was placed on the forehead at the
hairline, and the cathode was positioned in the retromastoid
area. After selecting the channels using the current control
buttons, a galvanic current of 0.3—-0.5 mA was applied.

Group 2 (reference group 2), which included 46 partici-
pants, received DBS using the Magnon-2 device. The elec-
trode mask was fixed to the skin of the eyelids and retro-
mastoid area using a cross-polar configuration (two device
channels) to produce signal interference. A hipolar current
was applied with an initial pulse duration of 0.2 ms: during
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the first five sessions, the stimulation frequencies were set
at 1000 Hz in channel 1 and 990 Hz in channel 2 (interference
frequency of 10 Hz). For the subsequent five sessions, the
pulse duration was increased to 0.3-0.4 ms, with frequen-
cies adjusted to 200 Hz in channel 1 and 190 Hz in channel 2
(interference frequency of 10 Hz). The current amplitude was
increased until patients reported a mild vibration of moder-
ate intensity beneath the electrodes and a more pronounced
vibration of moderate strength within the head.

Group 3 (main group), consisting of 48 participants, received
electroencephalic therapy using the Magnon-2 device in a se-
quential manner: first, TCMP was applied for 10-20 minutes,
immediately followed by DBS for an additional 10-20 minutes,
using the electrical parameters described above.

Sessions were administered daily, lasting 20—40 minutes
(increased by 5 minutes each session), for a total of 10 ses-
sions.

Outcomes Registration

Dynamic monitoring included clinical symptoms of dis-
circulatory encephalopathy using a visual analog scale (VAS)
from 0 (none) to 10 (maximal severity).

Neuropsychological testing was conducted to assess
mental status using validated, high-sensitivity instruments:
the Mini-Mental State Examination (MMSE), the Frontal As-
sessment Battery (FAB), the Clock Drawing and Number
Search Tests (Schulte Tables, 1964), the 10 Words test by
A.R. Luria (1962), the Hospital Anxiety and Depression Scale
(HADS; S. Zigmond, R.P. Snaith, 1983), and the Spielberger
State-Trait Anxiety Inventory (STAI, 1976).

Ethics Approval

The study was approved by the local Ethics Committee
of the State Budgetary Healthcare Institution Nizhnyaya Tura
Central City Hospital (protocol No. 2, dated February 7, 2022).

Statistical Analysis

Data were analyzed using SPSS 13.0 (Mathematica 5.1).
Group equivalence was confirmed using the non-parametric
Mann-Whitney U test. Quantitative data were compared us-
ing the Wilcoxon signed-rank test for paired samples, with
a 95% confidence interval (95% CI). Results were considered
statistically significant at p <0.05.

RESULTS

Participants

The study involved 142 patients diagnosed with discir-
culatory encephalopathy associated with post-COVID syn-
drome who met the inclusion criteria. Among them, 79 were
women (55.6%) and 63 were men (44.4%), with a median
age of 59 years [95% Cl, 45-69]. Disease duration averaged
8.4 years [95% Cl, 3-10], and the post-COVID period was
3.6 months [95% ClI, 3-4].
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At baseline, participants reported the following symp-
toms: headache (127, 89.4%), tinnitus (122, 85.9%), impaired
memory and attention (138, 97.2%), fatigue (95, 66.9%), re-
duced work capacity (95, 66.9%), irritability/emotional lability
(80, 56.3%), depressive mood (56, 39.4%), nonspecific dizzi-
ness/unsteadiness (69, 48.6%), and sleep disturbances (127,
89.4%).

Neurological examination revealed focal symptoms such
as pupillary light reflex attenuation (131, 92.3%), pathologi-
cal reflexes (98, 69.0%), coordination disorders such as gait
instability and reduced postural stability (99, 69.7%), nys-
tagmus (70, 49.3%), flattened nasolabial folds (79, 55.6%),
tongue deviation (63, 44.4%), and facial hypoesthesia/pares-
thesia (64, 45.0%).

Primary Results

The majority of patients (139/142, 97.9%) tolerated ther-
apy well.

Significant intergroup differences were observed
post-treatment (Table 1). In Group 3 (main group), which
received combined transcranial electrical stimulation thera-
py using both methods sequentially (TCMP and DBS), a sta-
tistically significant improvement (p < 0.05) in all assessed
symptoms of discirculatory encephalopathy was observed
compared to baseline, with an increase of 1.2-1.6 times. In
Group 1, which received only TCMP, there was a 1.2-1.4-
fold reduction (p <0.05) in the severity of cranialgia, memory
and attention deficits, irritability, and sleep disturbances. In
Group 2, which received DBS as monotherapy, a 1.3-1.4-fold
decrease (p <0.05) was observed in tinnitus, fatigue, reduced
work capacity, and dizziness. All three groups reported de-
creased depressive symptoms (1.4-1.6 times; p <0.05).

A comparative analysis of neuropsychological test
scores in patients with discirculatory encephalopathy fol-
lowing COVID-19 revealed a similar pattern across the
assessed parameters (Table 2). Group 3 demonstrated a
reduction in all psychophysiological disturbances (by 1.1-
2.0 times; p < 0.05); in Group 1, improvements were ob-
served in the total MMSE score (by 1.1 times; p <0.05), FAB
score (by 1.1 times; p <0.05), Schulte table performance
(by 1.1 times; p <0.05), and the 10 Words test (by 1.4 and
1.5 times for immediate and delayed recall, respectively;
p <0.05). In Group 2, a reduction in mental instability was
noted based on Schulte tables (by 1.8 times; p < 0.05),
anxiety and depression scores on the HADS (by 1.7 and
1.5 times, respectively; p <0.05), and reactive and trait anx-
iety scores in the STAI (by 1.4 and 1.2 times, respectively;
p < 0.05). Clock drawing scores improved significantly in all
groups (1.3-1.5 times; p <0.05).

Adverse Events

During the first DBS session, two patients in Group 2
and one in Group 3 reported discomfort (pressure around
the eyes) and subsequently withdrew from the study. These
cases were excluded from the statistical analysis.
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Table 1. Clinical symptom dynamics with patients suffering from dyscirculatory encephalopathy after COVID-19

Clinical symptoms T1/12 Group
1 (n=48) 2 (n=46) 3 (n=48)

Cranialgia n 43 41 46

1 6.2 [3.7; 7.6] 5.9 [4.7;7.3] 6.0 [3.5; 7.4]

2 48 [3.1; 6.6] 4.313.3;5.8] 3.8[2.0; 5.4]*
Tinnitus n 41 40 40

1 4.9 [3.4; 6.3] 4.913.1; 6.8] 5.2[3.1;7.2]

2 4.0[2.8; 5.6] 3.8[2.6; 5.1 3.5[2.6; 491"
Cognitive impairments (memory, attention) n 46 bb 45

1 5.1[3.8; 6.4] 5.3[4.0; 6.5] 5.4(3.9; 6.8]

2 4.4 (2.8; 591 4.0[2.6; 5.9] 3.6[2.3;5.01
Reduced work capacity, fatigue n 32 30 33

1 6.8 [5.4; 8.1] 7.1[5.6; 8.7] 7.0 [5.6; 8.4]

2 6.2[5.1;7.3] 5.3 [4.2; 6.5]* 4.4 [3.8; 5.1 #
Irritability n 28 25 27

1 4.7 [3.0; 6.4] 45132, 5.9] 3.910[3.3,7.1]

2 3.6 [2.5; 4.71* 4.3(2.9;5.7] 3.3[2.5; 5.71
Depressed mood n 19 16 21

1 4.8 [2.4;7.1] 5.0 [2.6; 7.4] 5.2[2.4;7.1]

2 3.5[2.1; 5.0 3.6[2.0;5.3] 3.2[2.3; 411"
Dizziness n 25 22 22

1 6.7 [5.3; 8.1] 6.5[5.1;7.9] 6.7 [5.6;7.8]

2 6.2 [4.8;7.6] 5.1[3.9; 6.4]* 4.3 [3.6; 5.1 #
Dissomnia n 43 42 42

1 5.2[3.5;6.9] 5.2[3.3;7.1] 5.0 [3.4; 6.7]

2 4.1[2.8; 5.4 4.712.9; 6.4] 3.6 [2.3; 48]

Note. * Significant differences in the pre-treatment and post-treatment group, p <0,05. T1/T2 — pre-/post-treatment.

DISCUSSION

Transcranial electrical stimulation therapy is a group of
physiotherapeutic techniques aimed at restoring the func-
tional state of the central nervous system [16, 17]. The ther-
apeutic effects of this type of physiotherapy were identified
by V.M. Bogolyubov and Z.S. Khostikoeva [18], who demon-
strated that transcranial application of therapeutic physical
factors induces generalized response patterns, subsequently
activating the body's bioregulatory systems, particularly neu-
rohumoral mechanisms.

The comparative analysis revealed significant differences
in therapeutic outcomes among the three approaches to tran-
scranial electrical stimulation therapy in patients with discircu-
latory encephalopathy associated with post-COVID syndrome.
TCMP was most effective in reducing symptoms related to

DOl https://doiorg/1017816/rjpbr628759

psychosomatic status (headache, impaired memory and atten-
tion, irritability, and sleep disturbances) and improving motor
and cognitive functions (as assessed by MMSE, FAB, and the
10 Words test). This suggests TCMP may primarily facilitate
the restoration of white matter connections between cortical/
frontal and subcortical regions. In contrast, DBS proved more
effective in addressing psychoneurotic symptoms, such as
tinnitus, fatigue, reduced work capacity, and dizziness. These
effects were reflected in improvements in HADS (anxiety and
depression) and STAI (state and trait anxiety) scores. The deep
stimulation produced by the interference of electrical currents
in the diencephalic region—including the thalamus, hypothal-
amus, epithalamus, and subthalamus—appears to reduce
the emotional and neurotic burden associated with somat-
ic disorders. It is noteworthy that the combination of these
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Table 2. Dynamics of neuropsychological test results with the patients suffering from dyscirculatory encephalopathy after COVID-19

Measure, Total Score T1/T2 roup
1 (n=48) 2 (n=46) 3 (n=48)
MMSE 1 25 [23; 28] 26 23; 29] 26 [24; 28]
2 27 [25; 291* 26 [24; 29] 28 [28; 291*
FAB 1 15[13; 171 14112; 18] 14112; 16]
2 16 [14; 18]* 14[12; 18] 15 [14; 177
Schulte tables Task efficiency 1 21[1; 2] 211: 2] 21[1: 2]
2 203 300;3] 3102; 31
Mental stability 1 1.210.8; 1.9] 1.3[0.9; 1.4] 1.4[0.9; 1.6]
2 0.9 [0.6; 1.3] 0.7 [0.5; 1.01* 0.7 [0.4; 1.1]*
10 Words test Immediate 1 505 7] 51[5;7] 6 [5;7]
recal 2 716; 8I* 6 5; 8] 716; 8]*
Delayed recall 1 4[3; 6] 4 [3; 6] 50371
2 6 [6; 71 413;7] 6 [6; 71"
lock Drawing test 1 61571 6 [6;7] 615;7]
2 8[7; 91 9[7; 10 8[7; 9
HADS Anxiety 1 1118; 14] 12.19; 13] 13 [10; 19]
2 10 [8; 12] 715 91 8 [6; 101
Depression 1 9 [6; 11] 9 [6; 12] 9 [6; 12]
2 714 9] 6 [3; 8] 6 [4; 8]
Spielberggr— Reactive anxiety 1 54 [46; 58] 52 [55; 60] 57 [50; 64]
f\fxtieegrfn'\tlemory 2 48 [44; 52] 36 [27; 46]* 40 [31; 48
(STAI Trait anxiety 1 45 [29; 58] 41 [26; 59] 43 [28; 56]
2 40 [30; 48] 33 [25; 44]* 32 [23; 421*

Note. * Significant differences in the pre-treatment and post-treatment group. p <0.05. T1/T2 — pre-/post-treatment.

therapeutic modalities in the form of sequential transcrani-
al electrical stimulation therapy (TCMP and DBS) produces
pronounced positive clinical and neuropsychological shifts in
patients with discirculatory encephalopathy associated with
post-COVID syndrome, as confirmed by the comparative sta-
tistical analysis of the study outcomes.

The positive effects of transcranial electrical stimulation
therapy have been supported by numerous studies conducted
by both Russian and international researchers [19-21]. For
instance, the regulatory effect of transcranial electrical stim-
ulation therapy on central and peripheral pathogenetic mech-
anisms of gastroesophageal reflux disease was demonstrat-
ed by Sevostyanova et al. [19]. Research led by Shekelle [20]
and Price [21] reported favorable outcomes of transcranial
electrical stimulation in anxiety and depressive disorders.

Overall, sequential transcranial electrical stimulation
therapy (TCMP and DBS) contributes to the reversal of all

DOl https://doiorg/1017816/rjpbr628759

clinical symptoms and improves neuropsychological test
scores by positively influencing cortico-subcortical connec-
tivity in patients with discirculatory encephalopathy associ-
ated with post-COVID syndrome.

CONCLUSION

Thus, medical rehabilitation incorporating a combined
approach—sequential application of TCMP and DBS—
alongside pharmacologic support in patients with dis-
circulatory encephalopathy associated with post-COVID
syndrome proved more effective than monotherapy with
either modality. This enhanced efficacy is attributed to the
pronounced neurotropic action of transcranial electrical
stimulation therapy, which enables correction of a broad
spectrum of neurological, neuropsychological, and motor
impairments.
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