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Ung dung thuc té ao thiic day tinh kha bién than kinh trong phuc hoi
chirc nang cho bénh nhan dot quy
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Tom tat
Dot quy la nguyén nhan gay tir vong hang thu hai trén thé gisi, nguyén nhan hang ddu  Nhan 02/03/2025
gay tinh trang khuyét tat 1au dai. Phuc hdi chirc ning di lai 1a cip thiét dua trén tinh kha Puoc duyét 18/03/2025
bién than kinh. D¢ danh gia hiéu qua tap di voi robot Exowalk két hop man hinhthuc  Congbé  28/04/2025
té 40 trén bénh nhan dot quy giai doan ban cip, sir dung phuong phap nghién ciru can

thiép tién ciru, so sanh trude va sau qua trinh diéu tri. Ba muoi bénh nhan duoc tap cac

k§ thuat vat ly tri liéu phét trién than kinh, thing bang, ting sirc manh co, tim van dong,

hoat dong tri liéu, theo quy trinh k§ thuat cho ngudi bénh dot quy. Bénh nhan tiép tuc Tu khoa

dl‘xqc tap di v6i robot Exowalk két hop mé}n hinh thuc té ao. Céi‘thién‘khé nang di lai dot quy,

bang thang FAC, sitc manh co chi dudi bang thang MI, thang bang bang thang BBS,
stc bén bang thang 6MWT, téc do di lai bang thang 10MWT trudc va sau 4 tuan diéu
tri lan luot FAC (1,27 +£0,87; 2,40 £ 0,86), MI (36,60 + 16,80; 55 + 18,50), BBS (16,40

robot Exowalk,

thuc té 4o, tinh kha bién

than kinh
+ 6,30; 35,10 £ 10,20), 6MWT (107,20 + 18,10; 155,10 + 28,70) va 10MWT (36,60 +
5,80; 26,10 + 4,70). C4 su cai thién kha nang di lai, scc manh co chi dudi, thang béng,
sirc bén, toc do di lai trudc va sau 4 tuan diéu tri véi p < 0,001
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1 bat Vvéan dé cang tang, cung voi ty & séng sot trong giai doan cp

. . N . . tinh ngay cang duoc cai thién, sé lugng nhirng ngudi bi
bot quy (PQ) la nguyén nhan gay tir vong hang thir hai £ay cang Cuc i ong gng :

) . PQ cang tang cao. Trong sd nhitng ngudi sdng sot,
trén thé gidi, la nguyén nhan hang dau gay tinh trang Q & tang 8 g neu g

Y. N khoang 75 % dén 85 % duoc xuit vién vé nha. Khoang
khuyet tat 1au dai, [am giam chat lwgng cudc song, dong

- L, L . 90 % nhiing ngudi sdng sot sau PQ c6 khiém khuyét
thoi gay ra cac ganh nang vé kinh té va cham soc suc ’ & ne £ Q y

. . _ L vé mit chire ning, chu yéu 1a anh huong kha nang van
khoe cho xa hoi [1]. Do dan s6 nguoi cao tudi ngay i £ y g gV
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dong. Trong ba thap nién gan day di c6 mét sy hiéu
biét kha nhiéu vé tiém ning tai t6 chic cua ndo bo, su
tai t6 chuc nay c6 thé xay ra & mot sé ving trén no bo
phan 16n do tap luyén ma c6, lam thay ddi vé cau tric
va chire nang dwoc goi chung la tinh kha bién than kinh.
Tinh kha bién than kinh thé hién ¢ sy thay thé cu trac
t6n thuong bang nhimg dudng dan truyén than kinh
méi, tao ra cac khép than kinh (synap) méi. Dé ting
cuong tinh kha bién than kinh can c6 sy tap luyén
chuyén sau, lap di lap lai, thay d6i va huéng chic ning,
d6 1a co s& dé phuc hdi chire ning cho ngudi bénh DQ.
C6 nhiéu phuong thire nhu van dong tri liéu, hoat dong
tri liéu, ngdn ngit tri liéu, tri liéu tdm 1y, trj liéu réi loan
nudt, duoc 4p dung bang tay cua ki thuat vién, co thé
két hop voéi cac dung cu, thiét bi hd tro [2].

Tur nhirng thap nién tam muoi, robot da dugc ap dung
vao phuc hoi chire nang (PHCN) va ngay nay phat trién
maot cach manh mé, ang dung ca trong chan doan, diéu
tri va PHCN céc bénh ly than kinh, dac biét trong DQ.
N&i bat trong trg gitip phuc hdi chiic nang van dong la
robot tap di, hd tro kich hoat qua trinh di lai, tao phan
xa phan hdi nguoc vé ndo, gidp phuc hdi van dong tot
hon cho nguoi bénh. Robot Exowalk c6 mot thiét ké
doc dao cua bo xuong ngoai va hién thuc hoa bude di
ctia bénh nhan, cung cip kha ning dung 6n dinh, chéc
chén va it kha ning bi ngd, dong thoi han ché viéc can
thém gay hoic khung tap di. Nhitng thiét ké nhu vay
than thién véi ngudi ding ma khéng can bo phan dai
dé hd tro trong luong [3]. Exowalk duoc sir dung dé
PHCN cho ngudi bénh BQ tai Bénh vién Chinh hinh
va Phuc héi chirc nang Thanh phé H6 Chi Minh (BV
1A) tir nam 2021. Vi vay, tién hanh nghién ciru ‘Dénh
gia hiéu qua phuc hdi chire nang di bang phuong phép
tap di vai robot Exowalk cho bénh nhan BQ giai doan
phuc hdi som’ tir 04/2021 dén 08/2022 va tir 04/2023
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dén 09/2023 tai BV 1A véi 122 bénh nhén chia thanh
hai nhém, nhém chirng ¢6 60 bénh nhan (dugc tap di
véi ky thuat vién trong bén tuan), nhém can thigp c6 62
bénh nhan (duoc tap di véi robot Exowalk trong bén
tuan). Trong qué trinh nghién ctu ¢6 21 bénh nhan ¢
nhom chang va 16 bénh nhan ¢ nhém can thiép bo
cudc, khong theo duogc lidu trinh 4 tuan do nhiéu ly do.
Con lai 39 bénh nhan & nhém ching va 46 bénh nhéan
& nhom can thiép. Két qua co sy cai thién chirc niang di
lai va kha nang di doc 1ap, sic manh co, toc do di, sirc
bén va thing bang ¢ ca hai nhém. Ngoai nghién ciu
trén, & Viét Nam chua c6 nghién ciru nao tuong tu.

Thuec té 40 1a mot cong nghé phuc hdi chie niang than
kinh tién tién thuong dugc st dung nham muc dich cai
thién kha nang van dong va nhan thic ¢ bénh nhan BQ
[4,5]. Thuc té a0 bao gdm cac mé phong dua trén may
tinh cho phép nguoi dung tuwong tac véi moi truong da
giac quan, nhan phan hoi theo thoi gian thuc vé hiéu
suat. Cong nghé nay thiic day dao tao lap di lap lai va
theo nhiém vu cu thé, tich cuc thu hat bénh nhan, cung
cap phan hoi mang tinh xay dung va do luong chinh
X&c sy cai thién chuc nang [6]. Mot trong nhiing 1oi giai
thich vé mat sinh ly cho nhiing cai thién vé mat thé chat
nay 1 hoat déng cua cac té bao than kinh guong. Theo
Rizzolatti (nguoi kham phé ra céc té bao than kinh
guong), ban chét caa co ché “guong” nay nhu sau: mdi
1an c& nhan quan sat mot hanh dong do ngudi khac thuc
hién, mot tap hop cac té bao than kinh ma héa hanh
dong do s& duogc kich hoat trong hé théng véan dong cua
ngudi quan sat. Néu bénh nhan quan sat mot hanh dong
nhat dinh trong méi truong thuc té a0, ho s& dugc “kich
hoat” & cip d6 van dong boi hoat dong cua cac té bao
than kinh guong cua ho. Bé nang cao hiéu qua tap
luyén, dya trén nguyén tic nang cao, thuc day tinh kha

bién than kinh (can c6 sy dich chuyén hudng dén muc



Tap chi Khoa hoc & Cong nghé Vol 8, No 2

tiéu, dinh hinh theo kha nang bénh nhén, ting cuong
lya chon céac tc nhén kich thich quan trong...) [7], viéc
st dung robot tap di Exowalk két hop véi man hinh
thuc té 4o dé tap luyén cho ngudi bénh BQ 1a phu hop,
véi muc tiéu: ‘Panh gia hiéu qua tap di cia robot
Exowalk két hgp man hinh thuc té 40 trén chirc ning di
lai, téc do di, sac bén, stc manh chi dudi va thing

bang’.
2 Déi tugng va phuong phép nghién ciu

2.1 Béi twong nghién ctu

Gom 30 bénh nhan duoc tién hanh diéu trj tai Khoa
Phuc hoi chirc nang, Bénh vién 1A - Chinh hinh va
Phuc héi chic nang (BV 1A) tir thang 07/2024 dén
thang 12/2024.

2.1.1 Tiéu chuan lya chon

- Chén doan xac dinh DQ tir 18 tudi tro 1én & giai doan
ban cap (thoi gian bénh < 6 thang).

- C6 thang diém Mini-Mental State Examination
(MMSE) > 10.

- Muc d6 co cung co theo Modified Ashworth Scale
(MAS) <2.

- Phai tu dirmg doc lap duoc.

- Tu nguyén tham gia nghién curu va tuan thu nguyén
tac didu tri.

2.1.6 Tiéu chuan loai trir

- Bénh nhan giy xuong, dau khdp chi dudi lam anh
hudng dén chirc ning di lai truéc khi bi PQ.

- Bénh nhan c¢6 mirc d6 gong cang nang (Modified
Ashworth Scale (3-4) diém).

- Bénh nhéan khéng c6 kha nang di lai trudc khi bi BQ.
2.2 Phuong phéap nghién cuu

2.2.1 Thiét ké nghién ctu

Str dung phuong phap nghién ctru can thiép tién ciu so

sanh trude va sau qua trinh diéu tri. Phan tich sé liu

bing SPSS 16.0. Nhém can thiép gdm 30 bénh nhan.
Mot dot diéu tri kéo dai 4 tuan.

2.2.2 Quy trinh can thiép

- Bénh nhén duoc tap cac k¥ thuat vat ly tri liéu phéat
trién than kinh, thang bang, ting sitc manh co, tim van
dong vai ki thuat vién 30 phat/ 1an/ ngay x 5 ngay/ tuan
x 4 tuan x 20 lan/dot diéu tri.

- Tap hoat dong tri liéu véi chuyén vién hoat dong tri
lieu 30 phat/ 1an/ ngay x 5 ngay/ tuan x 4 tuan x 20
lan/dot diéu tri.

- Tap di vai robot Exowalk két hgp man hinh thyc té
40, 30 phat/ 1an/ ngay x 5 ngay/ tuan x 4 tuan x 20
lan/dot diéu tri.

Robot Exowalk: duoc san xuit hoan toan theo cong
nghé ciia Han Quéc, san pham duoc thuong mai hoé
thong qua su danh gia tinh thyc tién caa mot t6 chirc
FDA Han Quéc va dugc danh gia sir dung, kiém dinh
1am sang boi ngudi dung. Thong sb ky thuat: téc do di
chuyén tir bude 1 dén 10 (tir (0,5-2,0) km/h), kich thuée
(dai x rong x cao) la (1 070 x 830-1000 x 1650) mm,
khdi lugng: 230 kg, hé théng nap dién: pin c6 thé sac
dién, man hinh LCD mau, cam &ng cham, hé théng diéu
khién: can diéu khién/man hinh cam Gng.

2.2.3 Tiéu chuan danh gia két qua nghién ciru

Luong gi4 kha ning di lai bang thang diém Functional
Ambulation Category FAC. Banh gia sicc manh co chi
dudi bén liét dung thang do Motricity index (MI). Po
luong kha ning thiang bang biang thang diém Berg
Balance Scale (BBS). Bai kiém tra 6 phut di bo
(6MWT) ding dé danh gia sirc bén cua bénh nhan. Bai
kiém tra di by 10 m c6 tinh gio (Timed 10-Meter Walk
Test = 10MWT) ding dé luong gia toc do di cua bénh
nhan.

2.2.4 Thoi diém danh gia
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Bénh nhan dugc theo ddi va danh gia két qua trude diéu

tri, sau 4 tuan diéu tri.
3 Két qua nghién cau

Bang 1 Tudi cua ddi twong nghién ciu

Tudi Tan suit (n) Ty 18 (%)
<40 2 6,7
41-50 12 40
51-60 6 20
61-70 8 26,6
>71 2 6,7
Téng 30 100
Tudi trung binh 53,90 + 11,95

Nhan xét: tudi trung binh ctia dbi trong la 53,90 + 2,180,
I&n nhét 12 74 tudi, nho nht 13 26 tudi. Pa sb bénh nhan
& d6 tudi trung nién tir 41 tudi dén 60 tudi (60 %), gap
nhiéu nhat 1a nhom tir 41 tudi dén 50 tudi (40 %).

Bang 2 Gidi tinh cua ddi twong nghién cau

Gioitinh | Tansuat(n) | Ty 1é (%) p
Nam 17 56,7
Nit 13 433 0,46
Téng 30 100

p: Nonparametric Tests, Chi - Square
Nhan xét: trong 30 bénh nhan, ty 1& nit gidi 43,3 % gan
bing nam giéi 56,7 %, su khac biét giita nam va ni

khong co ¥ nghia thong ké vai p = 0,46 > 0,05.
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Bang 3 Loai PQ cua dbi trong nghién cau

Loai PQ Tansuat(n) | Ty l1é (%) | p
Xuat huyét ndo 14 46,7 0,71
Nhéi méu néo 16 53,3

Téng 30 100

p: Nonparametric Tests, Chi - Square

Nhan xét: trong 30 bénh nhan, ty 18 xuat huyét ndo 46,7
% gan bang nhoi méau ndo 53,3 %, su khac biét gitra
xuat huyét ndo va nhdi mau nao khong co ¥ nghia thong
ké véi p=0,71>0,05.

Bang 4 Bén liét cua d6i tuong nghién ctu

Bénligt | Tansuat(n) | Ty Ié (%) P
Phai 18 60 0,27
Tréi 12 40

Téng 30 100

p: Nonparametric Tests, Chi - Square

Nhan xét: trong 30 bénh nhan, ty 1€ liét bén phai (60 %)
nhiéu hon bén trai ( 40 %). Su khac biét gitra liét bén
phai hoic bén trai 1a khong co y nghia thong ké véi p =
0,27 > 0,05.

Bang 5 Thoi gian khai phéat bénh

Thd gian Giadtrinhé | Giatri | Giatritrung
g nhit  [l6nnhdt|  binh
Ngay 12 60 32,76 + 2,07

Nhan xét: cac bénh nhan trong nghién ciru déu cé thoi

gian khai phét bénh 1a trong giai doan béan cip sém.

Bing 6 Két qua FAC, MI, BBS, I0MWT, 6MWT trude va sau didu tri

Két qua n Trudée diéu tri Sau diéu tri Hiéu chénh léch p
FAC 30 1,27 +0,87 2,40 + 0,86 1,13+0,57 < 0,001
MI 30 36,60 + 16,80 55 + 18,50 18,40 + 8,80 < 0,001
BBS 30 16,40 + 6,30 35,10 + 10,20 18,70 + 6,20 < 0,001
10MWT 14 36,60 + 5,80 26,10 + 4,70 -10,50 + 4,60 < 0,001
6MWT 14 | 107,20+18,10 | 155,10+ 28,70 47,90 + 26,10 < 0,001
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p: Compare Means\ Paired Sample T-Test

Nhan xét: c6 su khac biét vé thang diém FAC, MI, BBS,
6MWT, 10MWT trudc va sau diéu tri. Sau diéu tri thi
cac thang diém twong tng FAC, MI, BBS, 6MWT ting
¢6 ¥ nghia thong ké véi p < 0,001, thang diém 10MWT
giam c6 ¥ nghia thong ké vai p < 0,001 (bénh nhan di

duoc toc do nhanh hon so véi trude dicu tri).
4 Ban luan

4.1 Pic diém chung

4.1.1 Tudi

Trong nghién ciu cua chdng t6i, tudi trung binh cua
nhém bénh nhan 12 53,9 + 11,95, I6n nhat 74 tudi, nho
nhét 26 tuoi.

Trong nghién ctu cua ching tdi tudi trung binh bénh
nhan thap hon so vai nghién ciru [8] trén 144 bénh nhan
c6 tudi trung binh 1a 60,63 + 15,61, I6n nhat 86 tudi,
nhé nhét 23 tudi. Tudi bénh nhan cang thap thi toc do
phuc hdi cang nhanh va kha ning phuc hdi cang cao.
V& d6 tudi mic bénh, trong nghién cau chu yéu gap &
ltra tudi (41-60) tudi (60 %), nhiéu nhat (41-50) tudi (40
%). Biéu nay cho thiy BQ dang dan tré hoa trong thoi
dai ngay nay, d6i tuong dang trong do tudi lao dong,

lam gia tang ganh ning cho nén y té va x& hoi. Vi vay,

viéc tang cuong phuc hdi chirc ning sém va toan dién
1a nhu cau cap thiét.

4.1.2 Gioi

Ty I&€ nam nix trong nghién ctru cta ching téi 1a 17 nam
(56,7 %), 13 nit (43,3 %), nam nhiéu hon nit khéng
dang ké, kha twong ddng veéi ty 1& nam, nix trong nghién
cau [8] 1a 34 nam (62,96 %), 20 nit (37,04 %).

4.1.3 Pic diém l1am sang

Trong nghién ctru cia ching tdi, c6 16 bénh nhan nhoi
méu n&o chiém 53,3 % va 14 bénh nhan xuét huyét ndo
chiém 46,7 %. So véi nghién ctru [8] thi ty I¢ bénh nhan
nhdi mau ndo ciing cao hon xuit huyét ndo (61,11 % va
38,89 %).

Trong nghién ciru caa ching tdi, cd 18 bénh nhan liét
bén phai chiém 60 % va 12 bénh nhan liét bén tréi
chiém 40 %. So vai nghién ciru [8] thi ty 18 bénh nhan
liét bén trai cao hon bén phai (53,7 % va 46,3 %).
Thai gian tir 1Gc khai phét bénh dén khi tham gia nghién
cau trung binh 1a (32,76 + 2,07) ngay, giai doan ban
cap sém ctia BQ. Trong khi nghién ctu [8] thi thoi gian
14 767,17 ngay, giai doan man tinh cia Q. O giai doan
ban cap som kha niang phuc hdi bénh nhan tién trién
nhanh va rd rét hon so véi giai doan man tinh do tinh
kha bién than kinh ting cao vao giai doan nay.

4.2 Két qua cac thang do so sanh véi nghién ciru [8]

Bang 7 Hiéu chénh léch cac thang do so sanh vgi nghién ciu [8]

Hiéu chénh léch NC BV1A Nghién cau ciaa Yeon Gyo p
Nam & TLTK s [8]
FAC 1,13 +0,57 1,07+0,82 0,54
MlI 18,4+8,8 11,19+ 12,79 < 0,001
BBS 18,7£6,2 10,8 £11,92 < 0,001
10MWT -10,5+4,65s -83,3+ 18,2 < 0,001
6MWT 479+ 26,1 61,48 + 91,08 0,07

p: Compare Means\ One Sample T - Test
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Nghién ctru cua ching t6i nam 2024 chi ¢6 nhém can
thiép la nhirng bénh nhan PQ duoc tap di vaéi robot
Exowalk két hop man hinh thuc té ao, két qua sau
can thi¢p dugc so sanh véi két qua nghién ciru chiing
toi dd thuc hién nam 2021-2023 trén nhém bénh nhan
can thiép tap di vai robot Exowalk khdng man hinh
thuc té 40 trong 4 tuan tai BV 1A nhén thay c6 su cai
thién vé kha nang di lai, sitcc manh co chi dudi, thang
bang, toc do di, sau 4 tuan can thiép & ca hai nghién
cuu.

Khi so sanh vai nhém can thiép tap di véi robot
Exowalk khéng man hinh thuc té 4o trong 4 tuan [8]
ndm 2022 nhan thay nghién ctu caa ching tdi, co sy
cai thién dang ké c6 y nghia thong ké vé kha ning di lai
FAC, quang duong di 6 phut 6MWT trudc va sau khi
can thiép 4 tuan. Két qua FAC cuaa nghién ctu ching
t6i cao hon nhung su khac biét khong co y nghia thong
ké véi p = 0,54 (FAC) va p = 0,07 (6MWT). Nghién
ctru [8] ndm 2022 chon bénh nhan véi FAC thap nhat
1a 2, nhém can thiép c6 54 bénh nhan déu duoc lugng
gia FAC, 6MWT, 10MWT. Trong khi nghién ciru cua
chidng t6i tai thoi diém trude diéu tri c6 7 bénh nhan
FAC = 0 chiém 23,3 %, khi luong gi thang do FAC,
6MWT, 10MWT chi c6 14/30 bénh nhan du diéu kién
luong gia (FAC > 2).

Dbi véi stic co chi dudi MI va kha ning thing bang
BBS cua dbi tuong trong nghién ctru chdng tdi khi tap
di véi robot Exowalk két hop man hinh thyc té 4o da
cai thién dang ké co ¥ nghia théng ké so vai nghién
ctru [8] nam 2022 khi cho bénh nhén tap di vai robot
Exowalk véi p < 0,001. C6 thé tat ca bénh nhan trong
nhom nghién ciu cua ching t6i déu & giai doan béan
cap nén két qua tap luyén hiéu qua va nhanh do tac
dong téi wu cua tinh kha bién than kinh gay ra sy tai
t6 chirc ndo trong giai doan nay.
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Hiéu qua trong viéc huan luyén dang di voi robot da
duoc chiang minh bang nhiéu thir nghiém 1am sang
danh cho bénh nhan PQ tir giai ban cap dén man tinh.
Tap luyén dang di voi robot lam gia tang quang duong
di, cuong do tap luyén, sb lan diéu tri. Mot nghién ciu
gan day da bao céo vé sy thay ddi trong kha ning di lai
va kha nang di bo khi luyén tap di lai hd trg co dién
(Morning Walk, Korea), cho thay sirc manh va sy can
bang cua co cang chan dugc cai thién nhidu hon ¢ nhém
thir nghiém so voi nhom ddi ching [9]. Luyén tap di lai
hd trg co dién, doi hoi cac nhiém vu lap di 1ap lai, thic
day tinh kha bién than kinh vai trong tm hoc véan dong
dua trén sy tai t6 chirc mo ndo, dan dén su can bang tét
hon [10]. Viéc khong c6 day dai xuong chau trén
Exowalk cho phép bénh nhan lic xuong chau mot céch
ty nhién theo cac chuyén dong cua chi dudi. Sy dbi
xung va chuyén dong lap di lap lai cua cang chan nay
c6 thé can tré su can bang nén bénh nhan cha dong duy
tri tu thé thang ding trong qua trinh tap di. N& luc nay
c6 thé kich hoat co than va co chau cia bénh nhan dé
tranh bi ngi, diéu nay co thé cai thién chirc nang giir
thang bang. Exowalk cung cip mét kiéu dang di binh
thuong cho ngudi I6n khoe manh khi di bd. N6 cung
cdp md phong di bo va thiét ké tao ra cam giac di bd
doc 1ap, vi hau hét cac thanh phan cua thiét bj déu nam
& phia sau bénh nhan, ngudi bénh c6 thé kiém soat toc
d6 va hudng bang cach xoay ndm. Nén tang nay c6 thé
thaic day bénh nhan cha dong thuc hién mé phong di bo
trong qua trinh tap di cho nhitng déi tugng bi Q. Sy
hai 1ong cia bénh nhan véi qua trinh tap di co hd tro
dién co 1a cao. Thuc té, ngay cang cd nhiéu bang chimng
cho thdy tinh kha bién than kinh sau PQ va viéc luyén
tap van dong thiic day tinh kha bién than kinh c6 thé hd
tro bénh nhan, dac biét 1a trong 3 thang dau. Pdi voi

bénh nhén, luyén tap dang di véi robot Exowalk khéng
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vuot tréi hon so vai vat ly tri liéu thong thuong. Tac
gia cling nhan dinh rang luyén tap dang di duoc hd tro
bang co dién ciing hiéu qua nhu luyén tap dang di thong
thuong, mic du do hoan thién caa né tét hon dbi véi
nhirng nguoi ¢ thoi gian PQ dudi 90 ngay. Khi nguoi
bénh tap di voi robot Exowalk can ¢ ki thuat vién di
theo hd trg dé dam bao an toan cho nguoi bénh khi
robot di chuyén. Trong khi tap di vai man hinh thuc té
4o thi man hinh duoc dat truéc bénh nhan, robot ¢
dinh, bénh nhan co6 su tuong tac vai cac canh gquang
trén man hinh mé phong su di lai & nhiéu noi chén khéc
nhau nhu c¢ong vién, siéu thi, duong phé...

Su két hop gitta robot Exowalk va man hinh thuc té ao
da dem lai sy séng dong, phan khich cho bénh nhan
trong qua trinh tap luyén, thiic day ting tinh kha bién
than kinh. Véi nhirng tac dong tu hinh anh, &m thanh,
ngudi tham gia nhu duoc hoa minh vao khong gian day
mau sic, nhiéu canh quang hai bén duong khi di, dong
thoi tac dong ctia &m nhac lam ngudi bénh thu gian, tao
dong luc budc toi. Nguoi bénh trong nghién ctu cua
chung toi da khong tir chdi diéu tri ma con rat hao hing
khi tham gia. Khéng c6 bénh nhén bo cudc khi chua
hoan thanh qua trinh diéu tri (0 %). Nghién ctu cua
chung t6i nam 2021-2023 khi cho bénh nhén tap di véi
robot Exowalk (khéng man hinh thuc té 40) thi 62 bénh
nhan dugc chon vao nghién ciru cé 16 bénh nhan bo
cudc, khdng hoan thanh thoi gian diéu tri, chiém ty 18
25,8 %. Trong nghién ctru [8] nam 2022 chon 144 bénh
nhan thi c6 35 bénh nhan bo cugc, khdng hoan thanh 4

tuan can thiép, chiém ty 16 24,3 %. Sy hai 1ong caa bénh

nhan véi qué trinh tap di c6 hd tro dién co két hop man
hinh thuc té a0 1a cao hon so véi tap di c6 hd tro dién

co don thuan.
5 Két luan

Sy thay d6i ¢6 ¥ nghia thong ké vai p < 0,001 vé kha
nang di lai, stc manh co chi duéi, thing bang cac tu
thé, sirc bén, toc do di lai trong nghién ciru thé hién qua
két qua trudc va sau 4 tuan diéu tri lan luot FAC (1,27
+ 0,87, 2,4 + 0,86), MI (36,6 + 16,83, 55 + 18,5), BBS
(16,4 + 6,3, 35,1 + 10,2), BMWT (107,2 + 18,1, 155,1
+ 28,7) va 10MWT (36,6 + 5,8, 26,1 + 4,7). Didu nay
mang lai loi ich cho bénh nhan ca vé mat 1am sang va
cam xdc, vi ho ¢6 chirc ning tinh than tét véi muc do
mong mudn cao dbi véi viéc tap luyén dang di, thic
day qua trinh phuc hdi. Nghién ctru ciing cho thdy mirc
d6 hai 1ong cao khi tap di vai robot Exowalk két hop
man hinh thuc té ao.

Dbi véi nhitng bénh nhan bi dot quy c6 thé di lai c6
hoic khong c6 su hd tro cia nguoi khéac, ca phuong
phap tap di co sy hd tro cua co dién (robot Exowalk)
két hop man hinh thuc té a0 va phuong phép tap di co
sy hd trg cia co dién (robot Exowalk) déu gilp cai
thién kha nang di lai, tbc do di bo, sirc co chi dudi va
sy thang bang sau 4 tuan tap di.

Can nghién ciru véi ¢& mau Ién hon, c6 nhém chimng.
Ngoai ra, can danh gia si¢ manh co than, co chau cua
bénh nhan va nghién ctru co ché cai thién su thing
bang, Vi ca sic manh co va sy thing bang déu duoc cai

thién c6 y nghia thong ké trong nhém nghién cuu.
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Virtual reality applications promote neuroplasticity in rehabilitation ror
stroke patients

Do Trong Anh”, Trinh Minh Tu, Huynh Hung Manh
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Abstract Stroke is recognized as the second cause of death in the world and the leading cause of long-term
disability. Rehabilitation of walking is urgent based on neuroplasticity. The present study evaluated the
effectiveness of walking training with Exowalk robot combined with virtual reality screen on subacute stroke
patients. By using a prospective interventional research method, thirty patients were trained in physical therapy
techniques to develop nerve, balance, increase muscle strength, range of motion, and occupational therapy,
according to the technical process for stroke patients at Ho Chi Minh Orthopedics and Rehabilitation Hospital.
Patients continued to practice walking with Exowalk robot combined with virtual reality screen. Results have
shown that improved walking ability by FAC scale, lower limb muscle strength by Ml, balance by BBS, endurance
by 6MWT, walking speed by 10MWT before and after 4 weeks of treatment, with FAC (1.27 £ 0.87, 2.40 £ 0.86),
MI (36.6 + 16.8, 55 + 18.50), BBS (16.4 + 6.3, 35.1 + 10.2), 6MWT (107.2 + 18.1, 155.1 + 28.7) and 10MWT
(36.6 + 5.8, 26.1 £ 4.7). These results indicated improvement in walking ability, lower limb muscle strength,
balance, endurance, and walking speed before and after 4 weeks of treatment with p < 0.001.

Keywords Treatment outcome, stroke, Exowalk robot, virtual reality, neuroplasticity
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