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PANH GIA KET QUA PHUC HOI CHU’C NANG PI CHO NGU'O'T BENH
NHOI MAU NAO PHOI HQ'P SO’ DUNG ROBOT TAP DANG DI
TAI BENH VIEN C PA NANG

Bui Vin Hoi', Nguyén Téan Diing’, Bui Hop Dirc!

TOM TAT

Muc tiéu nghién ciru: Danh gia hiéu qua phuc
hoGi chiic nang di cia ngudi bénh nhoi mau ndo khi
phoi hgp sCr dung robot tap déng di MRG-P100. DOi
tugng va phuadng phap: Nghién ctru thd ngh|em
ld&m sang c6 nhom chiing, thuc hién tai Bénh vién C
Da Nang tir 01-06/2025. Gom 32 bénh nhan nhdi mau
nao chia thanh 2 nhém (can thiép va chiing). Ca hai
nhom dugc tap phuc hoi chic ndng thong thutng;
nhém can thiép phdi hdgp Robot tap dang di thém 30
phut/ngay, nhom cerng tap Iuyen thém 30 phut/ngay
V@i cac bai tap cung ky thuat vién, trong 4 tuan (20
bu0|) banh gid chic nang di du’a trén cac thang
diém: FAC, FMA-LE, BBS va MMT. K&t qua: Ca hai
nhém déu co cai thlen sau can thlep, tuy nhién nhém
can thiép c6 su cai thién rd rét va cd y nghia thong ké
(p < 0,05): FAC: t&ng trung binh 1,88 diém (so Vdi
0,53 diém nhém ching). FMA-LE: tang trung binh
11,35 diém (so véi 4,0 di€ém). BBS: tang trung binh
23 17 diém (so véi 12, 26 dlem) MMT: tang trung binh
1, 76 diém (so VvGi 0 8 d|em) K&t luan: Phai hdp st
dung robot tap dang di gidp cai thién vugt troi kha
nang di lai, stic cd, thdng béng va chirc néng chi dudi
so vdi tap luyén thong thudng & bénh nhan nhoi mau
nao giai doan ban cap. Twr khoa: Dot quy, nhdi mau
ndo, phuc héi chuc nang, robot tip dang di, MRG-
P100, FAC, FMA-LE, BBS, MMT.

ABSTRACT
EVALUATION OF GAIT REHABILITATION
OUTCOMES IN ISCHEMIC STROKE
PATIENTS USING ROBOT-ASSISTED GAIT

TRAINING IN DA NANG C HOSPITAL

Objective: To evaluate the effectiveness of
robot-assisted gait training (MRG-P100) in improving
gait function among patients with ischemic stroke.
Methods: A controlled clinical trial was conducted at
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C Hospital, Da Nang, from January to June 2025. A
total of 32 patients with ischemic stroke were
randomly assigned into intervention and control
groups. Both groups received standard rehabilitation.
Additionally, the intervention group received 30
minutes/day of robot-assisted gait training using the
MRG-P100, while the control group received 30
minutes/day of conventional functional training with a
therapist. The intervention lasted 4 weeks (20
sessions). Gait-related function was evaluated before
and after intervention using FAC, FMA-LE, BBS, and
MMT scores. Results: Both groups improved after
intervention, but the intervention group showed
significantly greater gains (p < 0.05): FAC: Mean
improvement of 1.88 points (vs. 0.53 in control
group). FMA-LE: Mean increase of 11.35 points (vs.
4.0). BBS: Mean gain of 23.17 points (vs. 12.26).
MMT: Increased by 1.76 points (vs. 0.8). Conclusion:
Combining robot-assisted gait training with conventional
rehabilitation significantly enhances walking ability,
lower-limb motor recovery, muscle strength, and
balance in subacute ischemic stroke patients compared
to conventional therapy alone. Keywords: Stroke,
Ischemic stroke, rehabilitation, gait training robot, MRG-
P100, FAG FMA-LE, BBS, MMT.

I. MO DAU

Dot quy ndo van 1a nguyén nhan hang dau
gay tir vong va bénh tat trén toan cau [1]. Khiém
khuyét van dong la van dé phd bién nhat sau dét
quy. Nam 2010, 33 triéu ngudi song sot sau dot
quy dudgc ghi nhan trén toan cau, va con s6 nay
cd xu hudng tang Ién véi udc tinh khoang 70
tri€u ngudi vao ndm 2030 [2]. Khoang 60%
bénh nhan mat kha ndng di lai ngay khi dét quy
khdi phat va 20% bénh nhan van khéng thé tu
di lai sau 1 nam [3].

Tap di cd ho trg bang robot la mdt phucng
phap diéu tri mGi d€ cai thién qua trinh phuc hoi
di 6 BN dot quy ndo giai doan sém [4]. La mét
phuang phap ti€p can lap di lap lai theo tiing tac
vu cd thé, gilp hoc lai van ddng va tao thun
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phuc hdi chic ndng [5]. VGi chuang trinh tap
luyén dang di c6 su ho trg cla robot, bénh nhan
6 thé thuc hanh 1000 budc trong vong 30 pht,
diéu ma khéng thé dudc cung cdp bdi mét
chuyén gia vat ly tri liéu [6]. Phuong phap tap
luyén dang di véi robot ho trg dugc thuc hién &
nhiéu nudc trén thé gidi nhung tai Viét Nam
chua nhiéu, vi vay ching toi ti€n hanh nghién
cru dé tai nghién clitu nay véi muc tiéu: Panh
gia két qua phuc hoi chirc nang di cho ngudi
bénh nhoi mau ndo bang phdi hgp sir dung robot
tép dang di MRG P-100.

Il. DOI TUONG VA PHU'O'NG PHAP NGHIEN CU'U

1. PG6i tugng nghién clru: Bénh nhéan
(BN) dugc chan doan xac dinh 1a dot quy ndo
thé nhdi mau ndo (NMN) dua vao tiéu chudn
chan doén ctia T chirc Y t& thé giGi cd chup cat
I8p vi tinh hodc cong hudng tir va da diéu tri giai
doan cép, vao diéu tri tai Trung tam Dot quy va
Khoa Phuc hoi chiic ndng — Bénh vién C Ba Nang
tr thang 01/2025 - 6/2025.

Tiéu chuan lua chon: Ngudi bénh dot quy
lan dau, th€ nhdi mau ndo, trong 2~60 ngay
qua. Co yéu liét dang k& & chan liét (giai doan
Brunnstrom (BS) I~III & chan liét) (Brunnstrom,
1966; Naghdi, cong su, 2010), khéng thé ding
hoac di lai néu khong co su trg gilp (Phan loai
chirc nang di lai (FAC: Functional Ambulation
Category) la 0~3) (Mehrholz, cong su, 2007),
Piém MMSE (Mini Mental State Examination) >
24, diém MAS (Modifile Ashworth Scale) < 2.
Ngudi bénh dong y tham gia nghién clru

Tiéu chuan loai trir: Ngudi bénh dang mac
cac bénh ly ndi khoa ndng; Ngudi bénh mac cac
bénh ly khac anh hudng dén chirc nang van
dong chi dudi; NguGi bénh cd trong lugng qua
135 kg; Ngudi bénh khong dong y tham gia
hodc tham gia khdng dl s budi can thiép.

2. Phuong phap nghién ciru

- Thiét ké nghién ciru: Th&r nghiém lam
sang ¢6 nhom ching.

- C8 mau: Chon mau ngau nhién thuan tién,
ngudi bénh dugc chia ngau nhién vao hai nhom
theo ma s6 vao vién, s th(r ty lé vao nhdm can
thi€p va so th( tu chan vao nhdm ching. Trong
thai gian nghién clru, cé it nhat 15 ngudi bénh
thudc nhom can thiép va 15 ngudi bénh thudc
nhém chling da tham gia day du chuong trinh
tap luyén kéo dai trong 4 tudn, moi tudn 5 budi.

- Cac bién s6 va chi s6 nghién ciru dugc
thu thap theo mau bénh an nghién ciu:

+ Bdc diém chung cda dbi tuong nghién
cur: tudi, gidi, BMI, thdi gian sau doét quy, bén bi
liét, thang di€ém mRankin (Modified Rankin
Scale), vi tri ton thuong theo déng mach cung
cdp mau cho ban ciu dai ndo, thang diém MAS
(Modifile Ashworth Scale)

+ Thang diém danh gid chiuc nang: 1.
Lugng gid suic cd t&r dau dui Manual Muscle
Testing (MMT) & chan liét, chia lam 5 mdc do;
2. Lugng gid phén loai chirc ndng di: thang diém
Functional Ambulation Categories (FAC) chia
thanh 6 mdc do; 3. Lugng gia su hoi phuc chi
dudi: thang diém Fugl-Meyer Assessment Lower
Extremity (FMA-LE) gém 6 muc, tdng diém tdi
da 34 diém; 4. Lugng gid mirc do rdi loan thdng
bang: thang diém Berg Balance Scale (BBS)
gom 14 muc, téng diém tdi da la 56 diém.

Phuong phap can thiép

- Tat ca déi tugng nghién clru ctia hai nhom
déu dudc tap luyén vdi thdi gian va cudng do
tuong dudng nhau dudi su hudng dan va giam
sat truc ti€p cha ky thuat vién theo chuang trinh
phuc hdi chlic ndng di cho ngudi bénh liét nira
ngudi do dot quy ndo theo “Hudng dan quy trinh
ky thuat chuyén nganh —Phuc hoi chirc ndng”
cla BO Y t€, thai gian tap luyén véi cac phuong
phdp nay la 30 phat/ngay. Nhém can thi€p phdi
hop Robot tép dang di thém 30 phat/ngay.
Nhém chiing tap luyén thém 30 phat/ngay véi
cac bai tdp cling ky thudt vién, tong thdi gian
moi budi tap 60 phit/ngay, 5 ngay/tudn, trong 4
tuan lién ti€p.

- Thiét bi robot tap dang di: RGTS (MRG-
P100, HIWIN), nudc san xuat Dai Loan nam
2024. La loai robot két hgp gilta khung xucng
ngoai va tac dong cudi.

Phucng phap danh gia

- Déanh gia tai 2 thdi diém TO: BN bt dau
diéu tri va T4: sau 4 tuan (20 budi can thiép) cho
ca 2 nhédm can thiép va nhdm chiing.

- C4c thang diém dung dé danh gia: Dua
vao 4 thang diém d3 néu : Manual Muscle
Testing (MMT) & chan liét; Functional
Ambulation Categories (FAC); Thang diém Fugl-
Meyer Assessment Lower Extremity (FMA-
LE); Thang diém Berg Balance Scale (BBS)

II. KET QUA NGHIEN cU'U
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Bang 1. Dic diém doi tugng nghién ciu

Tong Nhom chirng [Nhém can thiép
Pac diém (n=32) (n=15) (n=17) p
n % n % n %
< 45 2 6,5 0 0 2 11,8
, . 45-65 10 31,3 4 26,7 6 35,4
Nhom tuds >65 20 | 622 | 11 | 733 | 9 | 528 | ¢ g9
Mean £ SD 68,52 + 12,08 71,47 +£ 10,88 65,94+ 12,81 !
18,5-22,9 21 65,6 11 73,3 10 58,8
BMI (kg/m2) >23 11 34,4 4 26,7 7 41,2 | 390
Mean = SD 22,41 £ 1,93 21,92 £1,70 22,85+ 2,08 !
. ar Nam 16 50 6 40,0 10 82,4
Gidi tinh NG 16 | 50 9 | 600 | 7 | 176 | 0,288
A yra Trai 18 56,2 8 53,3 10 58,8
Ben lict Phai 14 | 43,8 7 46,7 7 41,2 | 0,755
2-14 21 65,6 10 66,6 11 64,6
Thdi gian sau dot 15-30 7 21,9 4 26,7 3 17,7
quy (ngay) 31-60 4 12,5 1 6,7 3 17,7 0.586
Mean * SD 15,91 + 15,59 | 14,53 + 13,25 | 17,12+ 17,71 | '
DM nao trudc 5 15,6 3 20 2 11,8
DM ndo gilra 22 68,7 11 73,3 11 64,6
Vi tri ton thuong [DM ndo trudc- ndo
theo chi phai gilta 2 6,3 0 2 11,8
doéng mach DM dét song — 0,287
Than nén 2 6,3 0 2 11,8
DM nao sau 1 3,1 6,7 0 0

Nh3n xét: DO tudi trung binh clia nhdm déi
tugng nghién ciru la 68,52 + 12,08. Thdi gian
sau dot quy ndo trung binh Ia 15,91 + 15,59, tuy
nhién nhom cé thgi gian dugc can thiép sém
nhat (2-14 ngay) chiém ti 1é cdo nhat > 65%,
nhém dugc ti€p can chdam hon vdéi liéu phap

robot do chuyén tr bénh vién khac vé. Tén
thuang theo chi phdi clla dong mach ndo gilra
(dua vao CTScan hodc MRI so ndo) chiém ti 1€
cao nhét: 68,8%. Khdng cd su’ khac biét dang ké
vé cac dic diém dbi tugng nghién clu gitra
nhém can thi€p va nhom chidng (véi p > 0,05).

Bang 2. Tinh trang bénh nhadn sau dét quy
Téng Nhém chirng Nhoém can thiép
Thang diém (n=32) (n=15) (n=17)
Mean = SD Mean = SD Mean = SD P
mRS 3,22 £ 0,42 3,33 £ 0,48 3,12 £ 0,33 0,150
MAS 0,547 = 0,67 0,50 + 0,68 0,588 + 0,69 0,719

Nh3n xét: Diém trung binh cla thang diém
Rankin stra dGi 1a 3,22 £ 0,42 cho thdy réng tinh
trang bénh nhan dot quy cé suy gidm chirc nang
than kinh ¢ mic dd vira dén ndng. Diém MAS

Bang 3. Két qua cai thién chirc ndng di theo cdc thang diém

0,547 =+ 0,67 la bénh nhan bat dau co hién
tugng tang truang luc cg. Khong cé su' khac biét
dang k& vé mRS va MAS giita nhém can thiép va
nhém chirng (véi p > 0,05).

Mirc cai PO P1 P2
Trudc can | Sau can | thién . . gitta hai nhém vé
thiép thiép (sau- trl{g?:écan t;ggc msgtunt':gl;g mUrc cai thién (sau —
truéc) -P g mc trugc)
FAC + SD
Nho:n can 2,04 +
thiép |1,06+055 T (1,88 0,69 < 0,001
7 . 0,969 < 0,001
Nhom 1,60 + ! !
chirng | 107 0,59 | 'y |03 + 0,51 < 0,05
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Mirc cai PO P1 P2
Truéc can | Sau can thién . o gitra hai nhom vé
thiép thiép (sau- tn{ﬁicécan t;gcnjc msgtu nthrgrnlqg mUrc cai thién (sau —
trudc) -P 9 me trude)
FMALE = SD
Nhom can 26,24 + 11,35 £
thigp | ‘¥88%349 346 3,69 < 0,001
Nhoém 17,80 £ 0,458 < 0,001
ching 13,80 £+ 4,63 3,68 4,0 £1,60 < 0,001
BBS + SD
Nhomcan |, 7,4 ggq| 3988 % | 23,17 & < 0,001
thiép 10,38 8,54
Nhom 23,87 0,739 0,002
chiing 11,60 £ 8,85 9,24 12,26 +4,90 < 0,001
MMT + SD
Nhom can \; 54 4 0,662 “90%* 1,76 + 0,56 < 0,001
thiép 6,12
Nhém 213 + 2,93 £ N 0,685 < 0,001
chifng ,13 £ 0,74 0,59 0,8+ 0,41 < 0,001

Nhan xét: Co su cai thién dang ké vé mic
do diém FAC, FMA-LE, BBS, MMT gilra cac nhém
can thiép va nhém chidng, su khac biét cé y
nghia thong ké (p2< 0,05).

23,17

25

20

15

10

FAC FMA-LE BBS MMT

Nhém can thiép Nhém chiing

Biéu db 1: Két qua cai thién chirc nang di
theo cdc thang diém

IV. BAN LUAN

Trong nghién cltu nay, dé danh gid chic
nang di & bénh nhan sau dot quy ndo, ching toi
da dung cac thang diém FAC, FMA-LE, BBS, MMT

- FAC la thang diém gém 6 mUrc do, dung dé
danh gia kha nang di lai va mirc do ho trg can
thi€t cta bénh nhan sau dot quy. Theo Mehrholz
et al. (2007) [7]. FAC c6 do tin cay 0,95 va gia
tri sir dung cao trong 6 thang dau sau dot quy.
Két qua nghién clru cda chdng toi, co su cai
thién dang k€& vé mirc dd diém FAC trudc va sau
can thiép trong cung 1 nhém cling nhu gitta 2
nhém, nhém cd két hgp robot da cai thién diém
FAC hon trén mdt diém so vSi nhédm tap don
thuan, su thay dGi cd y nghia théng ké véi p<

0,05. Theo Shishi Chen et al. (2024) [8]: Téng
hgp 27 RCT (n = 1167) cho thay nhom tap robot
cai thién FAC so v8i nhém chidng (SMD = 0,32; P
= 0,04). Theo Qing-hong Hao et al. (2025): 8
RCT (n = 472) cho thdy nhéom CR + RT cao hon
0,81 diém FAC so vGi nhém CR dan thuan (P <
0,001). T4c gia Hu (2024): RAGT gidp ting FAC
(MD = 0,44; P < 0,001). Tac gid Mehrholz et al.
(2022): Ty s& chénh OR = 2,01 tir 38 RCT (n =
1567), chirng minh hiéu qua r6 rét trong tang
kha nang di lai doc lap. Theo Chien et al. (2021).
va Wang Hui et al. (2018): Cac th nghiém lam
sang cho thdy su cai thién FAC ro rét hon &
nhdém robot so v&i nhém ching.

- FMA-LE danh gia chdc nang van dong,
thang bang, cam giac va khdp chi dudi sau dot
quy Platz et al (2005): diém van déng trong FMA
cd d0 tin cay 0,97. Két qua nghién clitu cla
chiing t6i, diém FMA-LE d3 cd su thay ddi dang
k& gilta nhdm can thiép so vSi nhdm chimng, su
thay d6i nay tuong ducng 7 diém ( p< 0,05).
Theo Qing-hong Hao et al. (2025): Téng hgp 30
RCT (n = 1915), nhom tap robot cai thién FMA
trung binh 5,05 di€ém so véi nhém ching (P <
0,001). Tac gia Hu (2024): RAGT gilp cai thién
FMA-LE (MD = 2,10; P = 0,005). Yen-Nung Lin
et al. (2022): FMA-LE nhom robot téng tir 7,0 +
4,7 Ién 16,5 £ 7,2 sau 3 thang, cao han nhom
ching (8,1 — 13,2 diém; P = 0,014).

- BBS danh gid kha ndng thdng bdng trong
thuc hién cac hoat dong chiric nang; Theo Berg
et al (1995): BBS c6 do tin cay 0,98. Theo
Stevenson (2001): T&ng 6,9 diém BBS 1a cb y
nghia lam sang. Tac gid Qing-hong Hao et al.
(2025): 22 RCT (n = 2152) cho thdy nhém robot
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cé BBS cao han nhém chifng trung binh 10,64
diém (P < 0,001). T4c gid Hu (2024): RAGT gilip
cai thién BBS (MD = 4,55; P < 0,001). Chien et
al. (2021): 65% nhdém robot dat >8 diém BBS
(MDC), va 45% dat >17 diém — cao hon rd rét
so v@i nhém chirng. Tac gia Wang Hui et al.
(2018): Nhém robot tang tur 31,58 lén 43,53
diém; nhém chlng chi tdng dén 39,61 diém.

- MMT danh gia stic cg tir 0 dén 5. Trong
nghién clu cla ching t6i, nhém cé robot da cai
thién MMT tr 1,76 £ 0,56; trong khi d6 nhom
chirng cai thién it han 0,8 + 0,41, su' thay d6i cd
y nghia thong ké (p< 0,05). Theo Yen-Nung Lin
et al. (2022): Nhém robot cai thién MMT tur 1,7
lén 3,5 sau 3 thang (P < 0,001), nhanh hon
nhom chirng. Két qua cho thay robot gilp phuc
hoi stic cg chi dudi hiéu qua hon trong giai doan
sém sau dot quy.

V. KET LUAN

Phuc hoi hoi chifc nang phoi hgp robot tap
dang di cho thay su cai thién t6t han so véi tap
luyén phuc hoi chirc nang di don thuan vé kha
nang di lai (FAC), diém hdi phuc chi dudi (FMA-
LE), diém thdng bang (BBS) va sic manh co
(MMT) & ngudi bénh dét quy do nhoi mau ndo

KHUYEN NGHI

Can cd cac nghién clu vdi thiét k& day du
hon, cd mau Ién han, thgi gian nghién clu kéo
dai hon d€ danh gia theo doi két qua phuc hoi
chlc nang di véi robot ho trg dang di
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