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Among neurological diseases, stroke refers to medical problems leading to a high risk of disability; According to
various authors, from 25 to 60% have post-stroke depression, 20.4% — post-stroke anxiety due to a decrease in the
patient's participation in social life of patients with chronic stroke. This requires the development of new, patient-cen-
tric strategies with the help of modern methods rehabilitation. The aim of the study is to analyze modern information
data on the effectiveness of the innovative method of virtual reality therapy in modern programs of ergotherapy of
patients with chronic stroke. An analysis of modern scientific sources was conducted regarding the latest technolo-
gies in occupational therapy programs for patients with chronic stroke. During the literary review, such databases
as Scopus, PubMed, MEDLINE, Google Schoolar were studied. Social contacts and social support saw the time of
game therapy increase the level of motivation in rehabilitation. Numerous reviews on the implementation of gaming
technologies in rehabilitation after a stroke have shown that, unlike traditional exercises, the virtual reality method
provides multisensory feedback. The use of targeted training in virtual reality mode contributes to the development
of visual motor control, attention, increases the level of independence in the daily life of patients with chronic stroke.

Key words: ergotherapy, neurorehabilitation, stroke, innovative technologies, patient motivation, social partici-
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The work was performed at the Department of Phys-
ical Rehabilitation, Sports Medicine and Valeology of the
Dnipro State Medical University and is a fragment of the
research topic “Medical, Physiotherapeutic and Ergo-
therapeutic Support of Sports, Health and Rehabilitation
Training” (state registration number 0121U114435).

Introduction.

Among neurological diseases, stroke refers to medi-
cal problems that lead to a high risk of disability. Accord-
ing to the World Health Organization (WHO), 15 million
people worldwide suffer from stroke. Among them, 85%
of patients after a stroke have impaired functioning. The
problem of recovery of patients after a stroke dictates
the development of the latest technologies in neurore-
habilitation [1-3].

Disability in patients in the chronic stage of stroke is
manifested not only in the violation of motor functions,
which in a certain way affects the daily life of the pa-
tient, but also psycho-emotional disorders. According
to various authors, from 25 to 60% have post-stroke de-
pression, 20.4% — post-stroke anxiety due to a decrease
in patient participation in social life, work activity, and
loneliness of patients in the chronic phase stroke [3-5].
Due to sensorimotor dysfunction, patients’ perception
of their state, environment changes, motor control, cog-
nitive functions are disturbed, which negatively affects
behavior, motor learning and motivation to train [4, 5,
6, 7].

One of the important tasks of rehabilitation of pa-
tients who have suffered a stroke is to preserve the qual-
ity of their life.

The aim of the study.

To analyze modern information data on the effective-
ness of the innovative method of virtual reality thera-

py in modern programs of ergotherapy of patients with
chronic stroke.

Object and research methods.

An analysis of modern scientific sources was con-
ducted regarding the latest technologies in occupation-
al therapy programs for patients with chronic stroke.
During the literary review, such databases as Scopus,
PubMed, MEDLINE, Google Scholar were studied.

Main part.

We have studied the current tendencies of the direc-
tions of restoration of functional capabilities and preser-
vation of the quality of life of patients who have suffered
a stroke, The involvement of new, patient-centric strate-
gies for restoration of movement, coordination and fine
motor skills, reorganization of the environment, training
of impaired cognitive functions, to improve indepen-
dence in everyday life with the help of modern methods
and means of neurorehabilitation was analyzed.

According to recent studies, the use of assistive
devices aimed at improving cognitive function, prob-
lem-solving ability and executive skills turns therapy into
a gaming experience designed to encourage patient par-
ticipation [6-9].

According to basic research, it is known that adaptive
reactions are formed during gaming activities, since the
game is a complex sensorimotor process that develops
neurofunctions and brings the patient closer to master-
ing more abstract and social skills through targeted ther-
apeutic interventions to perform everyday activities [5,
7, 8]. This contributes to the activation of the sensory
zone of the brain, the consistency of neuronal activity,
and a positive functional prognosis. According to the
analysis of scientific sources, neuroplasticity includes
synaptic plasticity, dendritic remodeling, which contrib-
ute to the dynamic ability of the brain to reorganize and
form the ability to adapt to changing circumstances in
the social environment. The effect of motor learning is
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based on activation of the ipsilateral motor cortex, inhi-
bition of the contralateral motor cortex and modulation
of sensory scams [6, 7-11].

Studies note that therapeutic exercises prescribed by
physiotherapists are performed regularly only by a small
number of patients (31%), due to factors that negative-
ly affect the patient’s motivation, such as: monotony of
exercise, exhaustion of training, especially with the slow
progress of achievements, loneliness, lack of support
from relatives or social workers, lack of social support,
remoteness of rehabilitation facilities [9, 10]. At the
same time, the patient’s motivation plays an important
role and can to a large extent to determine therapeutic
outcomes. The importance of sensomotor activation,
which develops neurofunctions and brings the patient
closer to mastering social skills in recovering from a
stroke, requires effective rehabilitation strategies [8-12].

Recently, technological progress has provided more
opportunities for activating neuroplastic processes
with the help of. innovative technologies. Therapeutic
interventions are improved by rehabilitation methods
using computer systems [7, 8, 11, 13]. These include
neuromodulation technologies in physical therapy and
ergotherapy of patients in the chronic phase of stroke:
functional electrical stimulation, transcranial magnetic
stimulation, transcranial micropolarization by perma-
nent and variable currents, as well as robotic rehabili-
tation, “brain-computer” interfaces, methods using
biofeedback, and virtual reality, which reduces the com-
plexity of reproducing real life situations, increases mo-
tivation for performing exercises [8-14].

These technologies create an innovative environ-
ment where patients can safely interact with virtual
objects, receive sensory stimuli that contribute to the
development of sensory experience and strengthen per-
ception skills [9-11, 15, 16].

With interactive game rehabilitation exercises, pa-
tients who have suffered a stroke can improve the mobil-
ity of the upper and lower limbs, as well as increase the
level of motivation and pleasure. Social contacts and so-
cial support saw the time of game therapy not only im-
prove the physical recovery of patients, but also increase
the level of motivation in rehabilitation [9, 15, 16].

Ergotherapeutic interventions using game interactive
technologies are an approach that uses game elements
to motivate and engage with motor learning [9, 16].

Virtual reality (VR), along with other immersive tech-
nologies such as augmented reality and mixed reality, is
listed as promising by many studies. Due to the possibil-
ity of creating controlled, safe and adaptive therapeutic
environments that provide multisensory stimulation,
mimic the real environment and perform the task of re-
storing specific functions, this direction of neurorehabili-
tation becomes widespread [9-15]. The VR system, which
includes a helmet or virtual reality glasses, controllers,
gloves with sensors, or treadmills, mobile platforms for
immersing the patient in an interactive three-dimen-
sional environment, tracks the patient’s movements,

analyzes them and provides real-time feedback. This
creates the conditions for productive motor learning, in-
volving different sensory modalities and providing a rich
and interactive sensory experience [9, 11, 12].

Augmented reality creates new images from digital
information in a person’s real physical environment. In-
teractive floors allow patients to interact with the image
on the floor. Due to intensive repetition and purpose-
fulness, games in a virtual reality system activate mirror
neurons, require from the patient repeatedly performs
purposeful tasks, promotes motor learning [11, 12-17].

Numerous reviews on the implementation of gaming
technologies in rehabilitation after a stroke have shown
that, unlike traditional exercises, the virtual reality meth-
od provides instant and multisensory feedback. Individ-
ualization of the approach with the help of such tools
makes it possible to effectively take into account the pe-
culiarities of the cognitive and emotional state, creating
conditions for productive motor learning, increasing mo-
tivation, returning patients to an active and independent
life, changing therapy from routine to game experience
[12-14, 16, 18].

It is known that in patients after a stroke, the use of
VR improves the patient’s perception and interaction
with the environment, simulates movements through
real-time feedback of games, promotes the develop-
ment of attention and planning through visual-motor
tasks. improves learning, memorability, self-care skills
and quality of life.

Studies have shown that VR provides a greater reha-
bilitation effect, thanks to a realistic learning experience
[9, 11-16, 18].

According to numerous studies, VR provides oppor-
tunities for home therapy, and the element of emotion-
ality can create a more positive relationship with ergo-
therapy [11, 16-18].

Conclusions.

1. The use of the innovative method of ergotherapy
- virtual reality, which provides multisensory stimulation
in the therapeutic game heart, promotes the restoration
of fine and general motor skills, training of impaired cog-
nitive functions and increases the level of motivation for
therapy in patients in the chronic stage of stroke.

2. The use of targeted training in virtual reality mode
contributes to the development of visual motor control,
attention, increases the level of independence in the
daily life of patients with chronic stroke, which confirms
the need to involve the virtual reality method in a set of
rehabilitation interventions.

Prospects for further research.

The introduction of a holistic approach with the use
of the virtual reality method in rehabilitation programs
for patients with chronic stroke - at the inpatient and
outpatient stages will promote social, household adap-
tation and independence in everyday life.
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Ceped Hespos02iYHUX 30X80PHOBAHb IHCY/1IbM HAAeH umb 00 MeduYHUX Mpobsem, Wo Mpueoosime 00 8UCOKO20
PU3UKY iHeanidusayii. 3a daHumu pi3Hux aemopis, 8i0 25 0o 60% maroms nocmiHcynbmHy denpecito, 20,4% —
MoCMIiHCYyAbMHY Mpueo2y 8HACMIOOK 3MEHWEHHA yYacmi nayieHma 8 coyiansHoMy wummi. Lle sumazae nowyky
HOBUX, MAyiEHM-UueHMpu4HUx cmpameziti 3a 00MOMo20k0 Cy4yacHUXx memodis peabinimauii. Memotro docnionceHHs
by8 aHasi3 cyuyacHUX iHPOPMAayiliHUX OGHUX PO eheKMUBHICMb 3aCMOoCyB8aHHSA IHHO8AYiliIHO20 MemoOy 8ipmyasbHOI
peanbHOCMi mepanii 8 cy4acHUX npoz2pamax epzomepanii nayieHmis, i3 XpoOHiYHUM iHcynemom. [1poaHani308aHO
CyYacHi Haykosi Oxepena wo0o HOBIMHIX mexHosnozili y npoepamax epeomepanii 08 nayieHmis i3 XpoHiYHUM
iHcynemom. T1i0 yac nposedeHHs nimepamypHo2o 02770y bynu sus4yeHi maki 6a3zu 0aHux AK Scopus, PubMed,
MEDLINE, Google Schoolar. CouianbHi KOHmMakmu ma coyianbHa NiOMPUMKA Min Yac nposedeHHs i2posoi meparnii
nidsuwyroms piseHo momusauii 8 peabinimauii. YucneHHi 02na0u W000 8MPOBAOHEHHA i2po8uUX mexHon02il y
peabinimayito nicas iHcysbMmMy NoKa3anu, wo Ha 8ioMiHy 8i0 mpaduuyiliHux ernpas, Memoo 8ipmyasbHOI peasbHocmi
Haoae noniceHcopHUli 380pomMHuUll 38'A30K. 30CMOCY8AHHA YinecnpAMOBaHUX MPeHyB8aHb 8 PeXUMI 8ipmyanbHOT
peanbHOCMI CPUAE PO38UMKY 8i3yasbHO20 MOMOPHO20 KOHMPOIO, yeaau, Midsulye piseHb He3anexHocmi y

108CAKOEHHOMY HUMmMmi NAUiEHMI8 3 XPOHIYHUM [HCYs16MOM.

Knro4voei cnosa: epzomepanis, Helipopeabinimauis, iHcynem, iHHosayiliHi mexHosoe2ii, Momusauis nayieHmis,
coyianbHa yyuacms, 8iOHOB/1eHHA pyXx0B80i (hyHKil, 8ipmyanbHa peasnsbHicme.

3B’A30K nyb6niKauii 3 N1aHOBMMU HAayKOBO-A0CNIA-
HUMU poboTamu.

PoboTa BMKOHaHa Ha Kadeapi pisnyHoi peabinitauii,
CMOPTUBHOI MeguuUMHK Ta Baneonorii [HiNpoBCbKOro
[EPrKABHOTO MeANYHOrOo YHIBEPCUTETY Ta € pparmeHTOM
HayKoBO-AoCAiAHOI Temu «MeauyHe, ¢isioTepaneBTny-
He Ta eproTepaneBTMYHe 3abe3neyeHHA CNOPTUBHMX,
0340pOBUYMX Ta peabiniTauiliHMX TpeHyBaHb» (HOmep
AeprkaBHOT peecTpauii 0121U114435).

Bcryn.

Cepepn, HEBPOJIOTIYHMX 3aXBOPIOBAHb iHCYNbT Hane-
KUTb A0 MEANYHUX Npobnem, Lo NPUBOAATL A0 BUCO-
KOro pU3MnKy iHBanigm3auii. 3a gaHmmun BcecBiTHbLOI op-
raHisauii oxopoHu 300p0B’s, y CBITi 15 MinbiioHiB Ntoaen
CTpaxkaaTb Big, iHcynbTy. Cepen Hux 85% nauieHTiB
nicna iHCyAbTy MalOTb MOpPYLWEHHA QYHKLIOHYBaHHA.
MNpobnema BiAHOBNEHHA NALLIEHTIB MICAA IHCYNbTY OMK-
TYE HEObXiAHICTb PO3BUTKY HOBITHIX TEXHOOTIN B HEl-
popeabinitauii [1-3].

OBMeXKeHHA XKUTTEAIANBHOCTI Y MALiEHTIB B XPOHIiy-
Hil cTagji iHCYNbTY NPOABAAETLCA HEe Jve NopyLleH-
HAM MOTOPHMX QYHKLLN, LLLO NEeBHMM YUHOM BMN/IMBAE Ha
NOBCAKAEHHE KMTTA NaLiEHTa, afie M NCUXO-EeMOLNHK-
MU po3fagamu, 3a AaHUMU Pi3HUX aBTOpIB, Big 25 A0
60% MmatoTb NOCTIHCYNbTHY aenpecito, 20,4% — NOCTiH-
CYNIbTHY TPMBOTY BHAC/NIAOK 3MEHLIEHHA y4acTi NaLieHTa
B COLLia/IbHOMY }KUTTi, TPYAOBIN AiANbHOCTI, Ta CAMOTHO-
CTi naujeHTiB B XPOHIYHii ¢asi iHcynbTy [3-5]. BHachi-
[0K CEHCOMOTOPHOT AUCOYHKL,T Y NALLIEHTIB 3MiHIOETbCA
CNPUMAHATTA CBOTO CTaHY, HABKOIMLWHBOMO CepesoBuLLa,
NMOPYLUYETHCA MOTOPHUIA KOHTPO/b, KOTHITUBHI bYHKL,
O HeraTMBHO BMJIMBAE Ha MNOBEAIHKY, MOTOpPHE HaB-
YaHHA Ta MOTUBALLlO [0 TPeHyBaHb [4, 5, 6, 7].

OAHUM 3 BaXKNMBUX 3aBAaHb peabinitauii nawieHTis,
LLLO MepeHeCcM iHCYNbT € 36eperkeHHA AKOCTI IX KUTTA.

MerTta gocnigeHHs.

MpoBecTn aHani3 cy4yacHUx iHGoOpMaLiMHMX OaHUX
npo epeKTUBHICTb 3aCTOCYBaHHA iIHHOBALLIMHOTO MeToay
BipTYa/ibHOI peanbHOCTI Tepanii B Cy4aCcHUX nporpamax
eproTepanii NAWieHTIB, i3 XPOHIYHMM iHCYNbTOM.

06’eKT i meTOAM AOCNiAXKEHHA.

Byno nposeaeHO aHani3 cy4acHUX HAYKOBUX AxKepen
CTOCOBHO HOBITHIX TEXHOOTI B Nporpamax eprotepanii
NaLEHTIB i3 XPOHIYHMM iHCcynbTOM. [Mig Yac npoBeaeHHA
niTepatypHoro ornagy 6ynv BUBYEHI TaKi 6a3n AaHUX AK
Scopus, PubMed, MEDLINE, Google Scholar.

OcHOBHa YacTuHa.

Hamu 6yno pocnigeHo cyyacHi TeHAeHUii Ha-
NPAMKIB BifHOBNEHHA (YHKLIOHANbHUX MOX/MBOCTEMN
Ta 36epexeHHA AKOCTI KWUTTA MalieHTiB, WO nepe-
Hecnn iHcynbT, [MpoaHanisoBaHO 3a/y4YeHICTb HOBMUX,
NaLiEHT-UEHTPUYHUX CTpaTerii  BigHOBAEHHA  pyXy,
KoopAauMHauii Ta ApibHOI MOTOpPUKK, peopraHisauii Ha-
BKO/IMLIHBbOTO CepesoBuLLa, TPEHYBAaHHA MOpPYLUEHUX
KOTHITUBHMX GYHKLLiM, ANA NOKPALLEHHA He3aneXHOCTi B
NOBCAKAEHHOMY KUTTi 32 LONMOMOTOH CY4aCHUX METOAIB
i 3acobiB HelpopeabiniTauir,

3riAHO OCTaHHIX AOCAiAXKeHb, BUKOPUCTAHHA A0Mo-
Mi>KHUX MPUCTPOIB, HanpaB/leHMX HA MOKPALLLEHHA Kor-
HITUBHUX bYHKUIN, 34aTHOCTI BUpiwyBaT npobiemun Ta
BMKOHABYI HAaBWYKM, NEPETBOPIOE Tepanito Ha irpoBuit
[0CBiA, po3pobaeHUi ANA 3a0X0UEHHA A0 y4acTi nawi-
€HTa [6-9].

3a gaHuMK PyHAAMEHTaNbHUX AOCAIAKEHD BiZLOMO,
WO afanTMBHI peakKuii popmytoTbca B npoueci irposoi
LIANBHOCTI, OCKINIbKKU rpa € CKAaZAHUM CEHCOMOTOPHUM
NpOLECcoM, WO PO3BMUBAE HepOodyHKLT i HabaMKae na-
LiEHTA [0 OCBOEHHA Hinbll abCTPAKTHUX i COLianbHUX
HaBMYOK 4epes3 LiNbOBi TepaneBTUYHI BTPYYaHHA MO
BUKOHAHHIO MOBCAKAEHHMX aKTuBHOCTel [5, 7, 8]. Le
CNPUAE aKTMBALLi CEHCOPHOI 30HW TO/IOBHOTO MO3KY,
Y3roAKeHoCTi HEMPOHaNbHOI aKTMBHOCTI, Ta NMO3UTUB-
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HoMy dYHKLioHanbHOMY NporHosy. BignosigHo fo npo-
BELEHOro aHanily HayKoBMX ArKepen, Herlponnactuy-
HICTb BKJIFOYAE CMHANTMYHY MAACTUYHICTb, AEHAPUTHE
pemoaentoBaHHA, AKi CNpUAOTb AMHAMIYHIA 343THOCTI
MO3KY [0 peopraHisau,ii Ta opmye 34aTHICTb aganTauil
00 3MiHHMX 06CTaBMH B COLianbHOMY cepeaoBulli. B
OCHOBI epeKTy MOTOPHOIFO HaBYaHHA IEXUTb aKTUBALL,iA
incinaTepasnbHOi MOTOPHOT KOpW, iHFibyBaHHA KOHTp/a-
TepanbHOI MOTOPHOI KOPU | MoAyAALA CEHCOPHUX ade-
peHTiB [6, 7-11].

Jocnig»KeHHA 3a3HayvyaloThb, WO TepaneBTUYHI Brpa-
BW, NpU3HayeHi disioTepaneBTamMmun, BUKOHYIOTbCA pery-
NIAPHO NMLLEe Masoto KiNbKicTio nauieHTiB (31%), BHac-
NiflOK HEeraTMBHO BMJ/IMBAKOUYMX Ha MOTMBALLIIO MaLiEHTA
baKTopiB, AK OT: MOHOTOHHICTb BUKOHAHHA BMpaB, BUC-
Ha*KNMBICTb TPEHYyBaHb, 0COB/MBO NPWU YNOBIZIbHEHOCTI
nporpecy AOCATHEHb, CAMOTHICTb, BIACYTHICTb NiATPUM-
KM POAMYIB UM CcOLiaIbHUX POBITHUKIB BiACYTHICTb coLi-
aNbHOI NiIATPUMKM, BigdaneHicTb 3aKnagis peabinitauii
[9, 10]. BoaHo4ac, MoTMBaL,is NaLLieHTa BiZirpae Baxkau-
BY POJIb i MOXe 3Ha4YHO MipOHO BU3HAYaTW TepanesTuny-
Hi pe3ynbTatu. Ba*KAMBICTb CEHCOMOTOPHOI aKTMBALii,
o po3BMBaEe HelpodyHKLUii i Habaukae nauieHTa 00
OCBOEHHA COLia/IbHNX HAaBWYOK Y BiAHOBAEHHI Nicna iH-
CyNbTy BUMarae epeKTUBHUX CTpaTeri peabinitauii [8-
12].

OcTaHHIM 4Yacom TeXHO/MOFYHWN nporpec Haaas
6iNblue MOMKAMBOCTI aKTMBALIT HEMPONAACTUYHUX NPO-
LeciB 33 AOMNOMOro iHHOBALMHUX TexHonorin. Tepa-
NEeBTUYHI BTPYYaHHA YAOCKOHANIOKTLCA METo4amMMU pe-
abiniTauii 3 BUKOPUCTAHHAM KOMM'OTEPHUX cucTem [7,
8, 11, 13]. lo HMX HanexaTb TEXHONOTIT Helpomoaynauii
y $i3nyHili Tepanii Ta eprotepanii nauieHTIB B XPOHiu-
Hil ¢asi iHcynbTy: GyHKLiOHaNbHA eNeKTPOCTUMYAALLSA,
TPaHCKpaHiaNbHa MarHiTHa CTUMYAALiA, TPAHCKPaHianb-
Ha MiKpononsapu13auia NocTinHWUM Ta NepemMiHHMM TOKa-
MW, a TakoK poboTusoBaHa peabiniTauin, iHTepdeicu
«MO30K-KOMM'tI0TEeP», METOAM 3 BUKOPUCTaHHAM biosno-
riYHOro 3BOPOTHOrO 3B’A3KY, Ta BipTya/bHA peanbHicTb
WO 3MEHLYE CKMQAHICTb BiATBOPEHHA peaslbHUX KUT-
TEBUX CUTYyaLii, NigBULLYE MOTMBALIIO AN BUMKOHAHHA
Brpas [8-14].

LLi TexHoNOrii CTBOPIOIOTL iIHHOBALiIHE CepeaoBULLE,
e NaLiEHTN MOXKYTb 6e3neyHnmm cnocobamm B3aemo-
[iATH 3 BipTyanbHUMM 06’ €EKTaMK, OTPUMYBATU CEHCOPHI
CTUMY/N, WO CNPUAKOTb PO3BUTKY CEHCOPHOrO A0CBiay
Ta 3MiLLHEHHIO HAaBMYOK cnpuiiHATTA [9-11, 15, 16].

[HTEepaKTUBHMMM irpoBUMM peabiniTauiinHMmmM Brpa-
BaMW NALLEHTW, AKI NepeHecIn iHCYNbT, MOXKYTb MOKpa-
LMTK PYXAMBICTb BEPXHIX Ta HUMKHIX KiHLiIBOK, @ TaKOX
nigBULNTA piBEHb MOTMBALIi Ta 3agoBoneHHA. Coui-
a/bHi KOHTAKTKM Ta coljianbHa NiATPMMKA Nin Yyac npose-
OEHHA irpoBoi Tepanii He TibKM NOKpalyoTb ¢isnyHe
BifAHOB/NIEHHSA NALEHTIB, ane I NigBULLYIOTb PiBEHb MO-
TuBaLii B peabinitauii [9, 15, 16].

EprotepaneBTUYHI BTPy4YaHHA 3a AONOMOrOK irpo-
BUX IHTEPAKTUBHUX TEXHONOTIN — e nigxia, AKUA BUKO-
PUCTOBYE irpoBi e1eMeHTN A/1A MOTUBALLiT Ta 3any4yeHHA
[0 MOTOPHOro HaBYaHHA [9, 16].

BipTyanbHa peanbHicTb (BP), nopaa 3 iHWMmMK imep-
CMBHUMMW TEXHO/IOTIAMM, TAaKUMWN AK AONOBHEHA peasb-
HiCTb i 3MmillaHa peasbHiCcTb, baraTbMa AOCAiIAKEHHAMMN
BKa3aHa B AKOCTi MepCneKTUBHUX. 3aBAAKN MOMK/IUBOCTI
CTBOPEHHA KOHTPO/IbOBaHMX, H6e3neyHux i aganTMBHUX
TepaneBTUYHUX CEPELOBULL, AKI 3a6e3neyytoTb MyabTU-

CEHCOPHY CTUMYAALO, iMITYIOTb peasibHe cepeaosuLLe
Ta BMKOHYIOTb 33aBAAHHA MO BiAHOBNEHHA KOHKPETHUX
dYHKLUiN uelt Hanpamok HelpopeabiniTauii Habysae no-
wupeHocrti [9-15]. Cuctema BP, wo mae B cobi wonom
abo oKynApu BipTyaNbHOI peanbHOCTI, KOHTpoOnepw,
pyKaBMYKKM 3 gaTunkamu, abo 6irosi AOPIKKKM, PyXAuBI
nnatGopmum ANA 3aHypeHHA NalieHTa B iHTEpPaKTUBHE
TPUBMMIpPHE CepefoBuLLEe BIACTEXKYE PYyXM NaLL€EHTa,
aHani3ye X Ta HaJa€ 3BOPOTHUM 3B’A30K Yy pexunmi pe-
anbHOro yacy. Lle cTBOptoe ymoBM A1A NPOAYKTUBHOTO
MOTOPHOIO HABYAHHA, 3a/y4atouM Pi3Hi CEHCOpPHI Mo-
AanbHOCTI Ta 3a6e3nevyroum HacMYeHUi Ta iHTepaKTUB-
HUI ceHcopHM Jocsig [9, 11, 12].

JonoBHeHa peasibHiCTb CTBOPIOE HOBI 306paXKeHHA 3
umMdposoi iHbopmalii B peanbHomy $pisMHHOMY OTOYEH-
Hi NOOUMHWU. |HTEPaKTMBHI Niga0rM 403BONAKOTL NaLli€H-
Tam B3AaEMOZAIATW 3 306pakeHHAM Ha nignosi. 3aBAAKK
iHTEHCMBHOMY MOBTOPEHHIO Ta LiIeCNPAMOBAHOCTI, irpu
B CUCTEMI BipTya/sIbHOi peanbHOCTI aKTMBYIOTb A3€epKab-
Hi HelpOoHW, BMMaratoTb Bif, MalieHTa 6araTopasoBoro
BMKOHaAHHA 3aBAaHb, CNPUAOTb MOTOPHOMY HaBYaHHIO
[11,12-17].

YucneHHi ornaam Woao BnpoBagKEeHHSA irpoBUX Tex-
Honoril y peabiniTauio nicns iHCYNbTY MoKasaau, Wo
Ha BigMiHY BiZ TPagMULINHMX BNpaB, MeToZ BipTyasbHOI
peanbHOCTi HaZa€e MUTTEBUIA Ta NONICEHCOPHMIA 3BOPOT-
HUI 3B’A30K. |IHAMBIAYani3auia nigxoay 3a AOMNOMOroH
TaKUX IHCTPYMeHTIB f03BoNsAE edeKTUBHO BpaxoByBaTh
0CO6/IMBOCTi KOTHITUBHOIO Ta €MOLIMHOMO CTaHy, CTBO-
prOKOYM YMOBU AN1A NPOAYKTUBHONO MOTOPHOFO HaBYaH-
HA, NigBULLYIOYM MOTMBALLiLO, MOBEPTAKOYM NALEHTIB A0
AKTMBHOTO Ta HE3a/1eXKHOT0 KUTTA, 3MIHIOYM Tepanito
3 PYTMHHOCTI Ha irposui gocsig [12-14, 16, 18].

Bigomo, Wo y mauieHTiB Nicaa iHCYNbTy 3aCTOCYyBaH-
HA BP MoOKpallye CNPUAHATTA Ta B3aEMOAI0 XBOPOro 3
HaBKOMIMLLHIM CepefoBULLEM, MOLENIOE PYXMU 3a paxy-
HOK 3BOPOTHOrO 3B’A3KY Y peXUMi peanbHOoro yacy irop,
CNpUAE PO3BUTKY yBarnM Ta NAaHyBaHHA — 3aBAAKW Bi-
3ya/IbHO-MOTOPHMM 3aBAAHHAM. MOKPALLYE HABYAHHS,
3anam’ATOBYBaHHA, HaBMYKM camoobcnyroByBaHHA Ta
AKICTb XUTTA.

JocnipseHHA nokasanu, wo BP 3abesnevye 6inb-
Wwuii edeKkT peabiniTauii, 3aBAAKM peanicTUYHOMY Ha-
BYanbHomy gocsiagy [9, 11-16, 18].

3a faHMMMK YNCNEHHUX JocCNigXKeHb BP Hagae mox-
JIMBOCTI A5 LOMALIHBOT Tepanii, a e1emMeHT eMOLLIAHOCTI
MOXe CTBOPUTH BiNbll MO3UTUBHUIA 3B'A30K 3 eproTepa-
nieto [11, 16-18].

BucHoBKM.

1. BUKOpUCTaHHA iIHHOBALLMHOrO meToay eproTepanii
— BipTyanbHOT peanbHOCTI, AKMIA 3abe3neyye MybTUCEH-
COpPHY CTUMYNALIO B TepaneBTUYHOMY irpoBOMY cepea-
OBWLLi, CNpUSA€E BiAHOBAEHHIO APi6HOI Ta 3arasibHOi MO-
TOPWUKM, TPEHYBAHHIO NOPYLUEHUX KOTHITUBHUX QYHKLLN
Ta NiaBULLYE piBEHb MOTUBAL,T 40 Tepanii y NauieHTiB B
XPOHIYHIl cTaaji iHcynbTy.

2. 3acTocyBaHHA ULiNecnpAMOBaHUX TPeHyBaHb B
peXkumi BipTyanbHOI peasnibHOCTI CNPUAE PO3BUTKY Bi3y-
ANIbHOTO MOTOPHOIO KOHTPOJIIO, YBaru, NiABULLYE PiBEHb
HEe3aNeXHOCTi Y NOBCAKAEHHOMY YKUTTi NALLIEHTIB 3 XPO-
HIYHMM iHCYNIbTOM, LLO MiATBEPANKYE HEOOXiAHICTb 3any-
YeHHA MeToAy BipTyanbHOI PeanbHOCTI A0 KOMMIEKCy
peabiniTaliiHUX yTpyYaHb.
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MepcneKkTMBM NOAaNbLUMX AOCNIAKEHD. TaLil NALIEHTIB i3 XPOHIYHMM IHCYNBETOM — Ha CTaLioHap-
HoOMY i ambynaTopHOMy eTani cnpATUME coljianbHii, Nno-
6yToBIN aganTalii Ta HE3aNEeXHOCTi Y NOBCAKAEHHOMY
MeToAy BipTyanbHOI PeasbHOCTI B Mporpamax peabini-  KuTTi.
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BnpoBagsKeHHsA uinicHOro niaxogy 3 3aCTocyBaHHAM
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LWNAXW BIAHOBNEHHA COLLIANBHOI YYACTI TA NOBCAKAEHHOI AKTUBHOCTI NALLIEHTIB 13 XPOHIYHUM
IHCY/IbTOM IHHOBALLIMHUMW METOAAMM EPFOTEPANIT

BoHaapeHKo A. B., lpuwyHiHa H. 0., Kyparta O. B., bopucosa l. C., KosaneHko T. 10., Byamakos [I. /1., TKaueHKo
0. 10.

Pestome. Cepes, HEBPOJIOTIYHMX 3aXBOPIOBAHb IHCY/IbT HANEXUTb A0 MeAUYHUX Npobsem, WO NpUBOAATb 40
BMCOKOr0o PU3KKY iHBanigisauii. 3a AaHMMKM BcecBiTHbOT opraHisaLii OXopoHM 340p0B’s, y CBiTi 15 MinbioHIB Ntoaei
CTpaxkaatoTb Big iHcynbTy. Ceped HUX 85% MauieHTiB Nicna iHCY/AbTY MatoTb NopylweHHA GyHKLioHyBaHHA. Obme-
YKEHHA XUTTEAIANBHOCTI Yy NaLEHTIB B XPOHIiYHIl cTagii iHCyNbTy NPOABNAETLCA HE AuLle NOPYLIEeHHAM MOTOPHUX
bYHKLIN, WO NEBHUM YMHOM BMJIMBAE Ha MOBCAKAEHHE KUTTA NaLEHTA, ane 1 NCUX0-eMOLiMHUMMK po3nagamu, 3a
LAHVUMM Pi3HUX aBTOPIB, Big, 25 A0 60% MmatoTb NOCTIHCYNbTHY Aenpecito, 20,4% — NOCTiIHCYAbTHY TPUBOTY BHACNI 40K
3MEHLUEHHA y4yacTi NalieHTa B COLiabHOMY KUTTi, TPYAOBIM AiANbHOCTI, Ta CAMOTHOCTI MALIEHTIB i3 XPOHIYHUM
iHCYynbTOM.

Lle BMarae nowwyKy HOBUX, NaLEHT-LEHTPUYHMX CTPATETIN BiAHOBNEHHS PyXy, KOOpAMHaLi Ta ApiOHOI MoTOpU-
KU1, peopraHisaLito HaBKOIMLWIHBLOIO CepefoBuLLa, TPEHYBAHHA MOPYLIEHUX KOTHITUBHUX QYHKLiNA, ANA NOKPALLEHHA
He3a/1eXKHOCTi B MOBCAKAEHHOMY KUTTi 32 AONOMOTIOH Cy4acHUX MeTOAiB i 3acobiB HellpopeabiniTau,ii,

Byno npoBefeHO aHani3 cyd4acHUX HayKOBUX AyKepen CTOCOBHO HOBITHIX TEXHONOTiW B npozpamax epzomepanii
nauieHmie i3 XPOHiIYHUM iHCysibmom. Tig, 4ac NpoBeAeHHsA NiTepaTypHOro ornaay 6yav BUBYEHI Taki 6asu AaHMX AK
Scopus, PubMed, MEDLINE, Google Schoolar.

3riAHO OCTaHHIX A0CNigKEHb, BUKOPUCTAHHA A4ONOMIXHUX NPUCTPOIB, HaNpaBAeHMX Ha NMOKPALLEHHA KOTHITUB-
HUX PYHKLiN, 34aTHOCTI BMpillyBaTU NPobaemMun Ta BUKOHABYI HaBUMYKKM, NEPETBOPIOE Tepanito Ha irpoBMin A0CBIA,
po3pobsieHnit 41A 3a0X04EeHHA A0 yyacTi nauieHTa. OCTaHHIM YacoM TEXHOJIOFYHMI Nporpec Hagas binblue MOXK-
JZIMBOCTI aKTUBALLT HEMPONAACTUYHMX NPOLLECIB 33 AONOMOTOH iIHHOBALIMHUX TEXHONOTIN.. TepaneBTUYHI BTPYYaHHSA
YA,0CKOHANOTLCA MeTogamm peabinitauii 3 BUKOPUCTAHHAM KOMM'IOTEPHUX CUCTEM.

LLi TexHoNOrii cTBOPIOIOTL IHHOBALLiIIHE cepefioBULLE, e MALIEHTU MOXYTb He3neyHMmmM cnocobamm B3aemog,i-
ATU 3 BipTyaNbHUMK 06’€KTaMM, OTPUMYBATU CEHCOPHI CTUMYAU, WO CNPUAIOTb PO3BUTKY CEHCOPHOro AOCBiAy Ta
3MiLHEHHIO HAaBMYOK CIPUMAHATTA.

IHTepPaKTUBHUMM irpoBMMK peabiniTauiiHMMK BipaBamm NaLiEHTH, AKI NEPEHECNN IHCYNbT, MOXYTb NOKPaLLUTK
PYXAUBICTb BEPXHIX Ta HUXKHIX KiHLiBOK, @ TAKOX NiABULLNTK piBeHb MOTMBALLT Ta 3a40B0NeHHA. CouianbHi KOHTAKTK
Ta coujanbHa NiATPMMKa Min Yac NpoBeAeHHA irpoBOi Tepanii He TiZIbKM NOKpaLLyoTh Gpi3vyHe BiAHOBAEHHA MaLieH-
TiB, ane 1 NiaBuULLYIOTb piBeHb MOTUBALii B peabiniTauji.
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EprotepaneBTuYHi BTpyYaHHA 33 AOMOMOTOH0 irPOBUX IHTEPAKTUBHUX TEXHONOFIN — e Niaxia, AKMN BUKOPUCTO-
BYE irpoBi eNemeHT! 419 MOTMUBALLT Ta 3a/y4eHHA L0 MOTOPHOTO HaBYaHHA.

BipTyanbHa peanbHicTb (BP), nopag, 3 iHWMMKW iMEPCUBHUMM TEXHONOTIAMW, TAKMMW SIK AONOBHEHA PeasibHiCTb
i 3milaHa peanbHicTb, 6araTbMa AOCNIAXKEHHAMM BKa3aHa B AKOCTI NepCrekTUBHUX. 3aBAAKM MOM/IMBOCTI CTBO-
pPeHHA KOHTPONbOBaHMX, 6e3neyHuX i aAanTUBHUX TePaNeBTUYHNX CepesoBuLL, AKi 3abe3neuyoTb MyNbTUCEHCOPHY
CTUMYAALiIO, IMITYIOTb peasibHe cepefoBULLE Ta BUKOHYIOTb 3aBAAHHA MO BiAHOBAEHHA KOHKPETHMX GYHKLIN Lein
HaNpPAMOK HelipopeabiniTauii HabyBae NOLWMPEHOCTI.

YMcneHHi ornsam Woao BNPOBAAMKEHHA irpOBUX TEXHOJOTN y peabinitauito nicaa iHCyAbTy MOKasanu, Lo Ha
BigMiHY Bif TPaAMLIMHUX BNPaB, MeToA BipTyanbHOI peasibHOCTI HaZa€ MUTTEBUIA Ta MY/IBTUCEHCOPHUI 3BOPOTHUI
3B8’A30K. lHAMBIAYani3aLia nigxoay 3a LONOMOrOK TaKMX iHCTPYMEHTIB L03BONIAE ePEKTUBHO BPaxoByBaTh 0cob6/u-
BOCTi KOFHITUBHOIO Ta eMOLLIMHOrO CTaHy CTBOPIOOUYM YMOBU A/1A NMPOAYKTUBHOIO MOTOPHOIO HaBYaHHA, NiABULLY-
I0YM MOTMBALLtO, MOBEPTAOUM MALLIEHTIB A0 aKTUBHOMO Ta HE3ANEXKHOTO XKUTTA, 3MiHIOIOYM Tepanito 3 PyTUHHOI Ha
irpoBuii gocsia,. Lle ctBoptoe ymoBU AN NPOAYKTUBHOIO MOTOPHOMO HAaBYAHHSA, 3a/1y4atoun pPi3Hi CEHCOPHI Moaanb-
HOCTI Ta 3a6e3neyytoUmn HacUUYEeHUIM Ta IHTEPAKTUBHUIN CEHCOPHUI AOCBIA,

BUKOpUMCTaHHA iHHOBALLIMHOIO MeToAy eproTepanii — BipTyasibHOI peasibHOCTI, AKNI 3abe3neuye MyabTUCEHCOP-
HY CTUMYAALO B TepaneBTUYHOMY iFpPOBOMY CepefoBULLI, CNPUAE BiGHOBAEHHIO ApiBHOT Ta 3arafibHOI MOTOPUKK,
TPEHYBaHHIO MOPYLEHNX KOTHITUBHUX GYHKLIiA Ta NigBULLYE piBEHb MOTUBAL,i A0 Tepanii y NaLieHTIB B XPOHiYHil
cTagji iHcynbTy.

3acTocyBaHHA LinecnpaMoBaHMX TPEHYBAaHb B PEXMMIi BipTya/ibHOT peasbHOCTI CPUAE PO3BUTKY Bi3yasibHOrO
MOTOPHOIO KOHTPO/IIO, yBaru, NiABULLYE PiBEHb HE3aNEXKHOCTI Y NOBCAKAEHHOMY KUTTi NALLIEHTIB 3 XPOHIYHMUM iH-
CY/IbTOM, WO NiATBEPAKYE HEOOXiAHICTb 3a/1ly4eHHA METOAY BipTyaibHOT peasibHOCTI 40 KoMMIeKcy peabinitauiiHmx
BTPYYaHb.

KnrouoBi cnosa: eproTepanis, Helipopeabinitalis, iHCyabT, iHHOBALLiHI TeXHOMOTIT, MOTUBAL,iA NaLiEHTIB, CcoL,i-
afibHa y4acTb, BiAHOBNEHHA PyX0BOi PYHKLi, BipTyasbHa peasibHiCTb.

WAYS TO RESTORE SOCIAL PARTICIPATION AND DAILY ACTIVITY OF PATIENTS WITH CHRONIC STROKE WITH
INNOVATIVE METHODS OF ERGOTHERAPY

Bondarenko A. V., Hryshunina N. Yu., Kuryata A. V., Borisova I. S., Kovalenko T. Yu., Buzmakov D. L., Tkachenko
O. Yu.

Abstract. Among neurological diseases, stroke refers to medical problems leading to a high risk of disability.
According to the World Health Organization (WHQ), there are 15 million people worldwide who suffer from stroke.
Among them, 85% of patients after a stroke have impaired functioning. Disability in patients in the chronic stage
of stroke is manifested not only in the violation of motor functions, which in a certain way affects the daily life of
the patient, but also psycho-emotional disorders. According to various authors, from 25 to 60% have post-stroke
depression, 20.4% — post-stroke anxiety due to a decrease in the patient’s participation in social life, work activity,
and loneliness of patients with chronic stroke.

This requires the development of new, patient-centric strategies for restoring movement, coordination and
fine motor skills, reorganizing the environment, training impaired cognitive functions, to improve independence in
everyday life with the help of modern methods and means of neurorehabilitation.

An analysis of modern scientific sources was conducted regarding the latest technologies in occupational thera-
py programs for patients with chronic stroke. During the literary review, such databases as Scopus, PubMed, MED-
LINE, Google Schoolar were studied.

According to recent studies, the use of assistive devices aimed at improving cognitive function, problem-solving
ability and executive skills turns therapy into a gaming experience designed to encourage patient participation.
Recently, technological progress has provided more opportunities for activating neuroplastic processes with the
help of. innovative technologies. Therapeutic interventions are improved by rehabilitation methods using computer
systems.

These technologies create an innovative environment where patients can safely interact with virtual objects,
receive sensory stimuli that contribute to the development of sensory experience and strengthen perception skills.

With interactive game rehabilitation exercises, patients who have suffered a stroke can improve the mobility of
the upper and lower limbs, as well as increase the level of motivation and pleasure. Social contacts and social sup-
port saw the time of game therapy not only improve the physical recovery of patients, but also increase the level of
motivation in rehabilitation.

Ergotherapeutic interventions using game interactive technologies is an approach that uses game elements to
motivate and engage in motor learning.

Virtual reality (VR), along with other immersive technologies such as augmented reality and mixed reality, is
listed as promising by many studies. Thanks to the possibility of creating controlled, safe and adaptive therapeutic
environments that provide multisensory stimulation, mimic the real environment and perform the task of restoring
specific functions, this direction of neurorehabilitation becomes widespread.

Numerous reviews on the implementation of gaming technologies in rehabilitation after a stroke have shown
that, unlike traditional exercises, the virtual reality method provides instant and multisensory feedback. Individuali-
zation of the approach with the help of such tools allows you to effectively take into account the peculiarities of the
cognitive and emotional state, creating conditions for productive motor learning, increasing motivation, returning
patients to an active and independent life, changing therapy from a routine to a game experience. This creates the
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conditions for productive motor learning, involving different sensory modalities and providing a rich and interactive
sensory experience.

The use of the innovative method of ergotherapy - virtual reality, which provides multisensory stimulation in the
therapeutic game heart, promotes the restoration of fine and general motor skills, training of impaired cognitive
functions and increases the level of motivation for therapy in patients in the chronic stage of stroke

The use of targeted training in virtual reality mode contributes to the development of visual motor control, at-
tention, increases the level of independence in the daily life of patients with chronic stroke, which confirms the need
to involve the virtual reality method in a set of rehabilitation interventions.

Key words: ergotherapy, neurorehabilitation, stroke, innovative technologies, patient motivation, social partici-
pation, restoration of motor function, virtual reality.
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EVOLUTION OF THE LYMPHATIC SYSTEM: FROM ANCIENT OBSERVATIONS

TO MODERN INNOVATIONS
Poltava State Medical University (Poltava, Ukraine)
vpbilash@ukr.net

The article analyzes the development of knowledge about the lymphatic system: from the first guesses of an-
tiquity to modern discoveries. Due to the complex structure and transparency of the vessels, this system has long
remained poorly studied. The authors note that understanding of this system has developed over millennia, from
the first guesses of ancient scientists to the discovery of the mammary vessels by Gaspare Aselli in the 17th century.
The lymphatic system has long remained a "mystery" for medicine due to its invisibility and complexity. This material
explores the evolution of views on it, tracing the path from ancient descriptions to the latest immunological studies.
The article explains how technological progress has finally allowed us to study in detail a structure that was difficult
to even visualize for centuries. It was the advent of microscopy that became the catalyst for a detailed study of the
microstructure of lymphatic pathways, enabling science to reach the level of functional analysis. Today, the lymphat-
ic system is considered an important component of homeostasis. Its functions go far beyond simple tissue drainage.
It plays a key role in lipid and nutrient transport, ensuring the circulation of immune cells and the formation of a
protective response, maintaining fluid balance, and transporting hormones. Special attention is paid to the medical
aspect: the study of lymphatic vessels is fundamental for understanding pathological processes. In particular, the
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