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Application effect of lower limb exoskeleton robot on
rehabilitation of stroke patients with hemiplegia

QI Pengshun', XU Yaning’, GENG Bingjiang’, GAO Li’

(1.Medical Equipment Department; 2. Department of Encephalopathy; 3.Tuina Rehabilitation Department, Hengshui Traditional
Chinese Medicine Hospital, Hengshui 053000, China)

Abstract Objective: To explore the effect of lower limb exoskeleton robot on rehabilitation of stroke patients with
hemiplegia. Methods: A prospective study was performed on 86 stroke patients with hemiplegia who were treated in Hengshui
Traditional Chinese Medicine Hospital from January 2021 to May 2023. The patients were divided into the experimental group
(n=43) and the control group (n=43) using a random number table. The control group received routine rehabilitation intervention,
while the experimental group received lower limb exoskeleton robot-assisted rehabilitation intervention. The two groups were
both treated for 8 weeks. The walking function, motor function and treatment satisfaction of the two groups were compared.

F

interaction,

Results: There were statistically significant differences in the intra-subject effects (Fyjopoins ) and inter-subject effects
(Fintergronp) of 6-minute walk test (60MWT) and 10-meter walk test (10MWT) between the two groups of patients (P<0.05). 6MWT
and 10MWT results showed a trend of change with time, and there were differences among groups. After 2 weeks, 4 weeks and 8
weeks of treatment, the results of 6GMWT and 10MWT in the experimental group was better than those in the control group (P<0.05).
After treatment, the Holden walking function grade of experimental group was significantly better than that of the control group
(P<0.05), the Berg balance scale (BBS) score, stride frequency and stride speed of the experimental group were higher than
those of the control group (P<0.05). The total satisfaction rate was higher in the experimental group than that in the control group
(P<0.05). Conclusion: Compared with the conventional rehabilitation intervention, the lower limb exoskeleton robot can better
improve the walking function and treatment satisfaction of stroke patients with hemiplegia.
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1 #ARERE

11 —fHER CRABTREMES R 2, HE
2021 4F 1 JJ—2023 4E 5 I ABEU A K 86 il i A
H R VI TEN S AR : DEEFT
A 2019 4F KA By Hb 2% 24 S i 1 A8 12 W
Bk ) B ST A R i iR e QB IR A
i, ABEIE 2 CT S Rif12; Q4R >18 JH1 %,
@HEAIRIEERS, ATTFRREE %, ORI T
L4F; @WHPhRERAT s ORI MESRET, B AT
JENZR, ZBMERZER HEBRbRE: O/FHHX
IIReRERT, G IFE s S BT SR A T
s @QAFELEHKE | BBHER; 7 B
WSV IR s FELE TR HELES
AN S RI, Wgrslir & R R IEGy; AL
HIE 3 AN WA LK 1 250 BB o ARTEBER TSR
o, B EE S RIS AU R4 . YRR 43 5]
BETHMER, RIBH 43 GRS T AT
BEHLAS AN T, L] — PR s, 25105
THEEE S (P>0.05) , HART M, W1,
1.2 Ak WHBEAMERERRE, HFE—

e A= B BT R R IRt = o

121 ITERZE RS I BI R P AT U2,
WG B CRIRIT IR %S, FREAIE ST
RGNS, ZEBRRFAERR 1R, &
K 30min, R 6K, FEE8 JH (W#E2) .
122 KI8A  BRXFER4 T HU A0, iRl
K FINE LA A2 F Y BEAR-HT R AR
BRI AT R N B T 2. FFERYI
SRAT, PR TR B AR T B R R R e
PR A B AU XN S50, i BRI
i Bh B AT LA NS, VLR E S AR B
(L FGRRA . WFED B 5E ) o FFIRIIZRET, #L
i N o R A S8 A R A T Mz sh i, 52
JE AL B, LAGEGEE il ML 55 1552 50
TIEAME P A TR AERRTE 0.1~0.5 Hz,
HBh 1 G 1~5 9%, eI, i
0.3 Hz, Jagkimblas NRSE S 17450 i
TR B REAECR, I E TN
HMERRALES NATEPATUIZR 30 min/d, FER 1K,
T 6 Ik, HELLRYT 8 JH.

1.3 IR

131 HATIIL FIRIrar. BIr 2 M. iRdr
4 8. IR97 8 R A 6 min £ 175K ( 6-minute
Walk Test, 6MWT ) . 10 m 247 ( 10—metre
Walk Test, 10MWT) T 1 B # & 17 9 6.
OMWT?: HhFf—N2ifh, X, KEE
H, tridBiingk AR gk, SR n] e
KlbE, ANEMEGESR K, 786 min B HE
EAREE, s HATER SR, 10MWT": 3
PE—AFH L R X, KL 10 k. FRid
R ML 2R, IR R SR A TR T
s, RATfetst i 10 RpgE S, 05
10 K JIris A A ]

1.3.2 Holden H1THEES R FIRIFRI. IBIF
J& PEAS B Holden 47 IhREM R, 0 HFoR
BERBELATEG 2 AL B | REREE
B 1 NSRS A RT3 2 HFRE
BA 1 NAE S LR ) H fi B 44 %) 7 S B AT
A, BITAE S 3HFNEET 1 Ny
S FIERES, (A, 4 BFREE
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F1 WABRE-MABLR [xxs,

n(%)]

Table 1 Comparison of general data between the two groups of patients [x s, n (%) ]
=L LG (n=43) XTHRZE (n=43) tIx* & P&
Fi (%) 61.23+7.41 61.70+7.96 -0.280 0.780
REFEE (kg/m?) 21.01£1.02 21.11£1.15 -0.427 0.671
mtE (d) 87.28 +20.21 89.16 +22.47 -0.409 0.684
5 0.191 0.662
= 24 (55.81) 26 (60.47)
% 19 (44.19) 17 (39.53)
M 0.047 0.829
% 23 (53.49) 24 (55.81)
= 20 (46.51) 19 (44.19)
ZEch KAl 0.063 0.802
Jirgaatink 1(25.58) 10 (23.26)
gz 32 (74.42) 33 (76.74)
*2 EHNRERSTIIGEHAETFAR
Table 2 Contents and methods of routine rehabilitation and walking training
Y251 B YHEAR kAR
hE ESESHTHEG, BMENESERE,
HILER ESREHTEVERI%, BREIEAENNFRfER,
PR, W17 FESBEHTHES TG, NERIMBESHLE, BMEINSHFRE,
Ak eSS REHITLIYI%G, NETRIEEREER, RESES,
iR IEBEEFREGTE, TOET RS ARG MR . 525,
TR SRS HTETERIIG, NEEOBETE, B NsEAEE,
BEEFRE S BEITEBEFRARIG, WEHFRR. KRk, HER. LW
uNvE=7 BIEMNFER TR, NEBEBEIIDHE,
Thee M s RIE BERFENBRIRRS, RISREERNILE, &EARKLSEFES,
AR EYR AR NSRS, MEFIYEEENERAHE,
2= HREMNES B CBEIMBNENHEIRFXT, BNEEEZNREINAN, KEE

BhfpEH KRB,

TRNARXTES FRIEEE, WwET. BESHHE,

Bl 5 3R BB M FRRE S, A T

1.3.3 EFNINEE  TIAITHT. AITJE K Berg
SR #% ( Berg Balance Scale, BBS) " 24 |
BRIV B E iz sh PfE. BBS ilil 14 A0
H R PEAS B8 B RE . B0 H L 58 L
ST 73R 0~4 53, B3R 56 41, o3 BB -

it
134 BERFHEE TRTRRAMNEA
D05 X 00 U R PE T, 9% Y07
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B RS AE . RIT R JRIT R 4 4
HENE, BN 100 43 o AER TR AR | HLARTH AR
ANEEE SRR 100~90 43 . 89~70 43 69~60 43
60 /LA T, S EECHIEE R WA,
W EEZ

1.4 GitZEhHE IrABIE4R SPSS 22.0 4t

TFRAFEEA T 00T, TR | Ao sy |
TRHEMI . Holden AT INHET 9% . 1R Y7l B E

B CEAYE) [n (%) 138, 17y Kl 45
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H RS R ORI R . it PATI
AEER . B SN INRETRPR AL = ARiEE (R 2s)
FOR, AT ks, W2 R BRI
T 24530, LA P<0.05 WESA G R, %
KA GraphPad Prism 8 #{4

2 R

21 HITINREER 6MWT. 10MWT F1A %k
B (Fass Fzg) « FRRAIZOY (Fgy) HEL,
ERAEGH#E XL (P<0.05) , 6MWT, 10MWT
AR AR RS, HALmF AR 1BIT 2 8.
41, 8 R, iIRAHM SMWT, 10MWT 455240 T
YR, ZRAZIFE L (P<0.05) , W3k 3.
22 Holden & 1TINEES & RITHI, A
F8H Holden 2047 U) BB 70 90 L AR UL I 25 25 ¢
(P>0.05) . SXTHEAIAHEL, 697 E Rl
TTOhRe A, ERASITH R (P<0.05)
W3R 4.

2.3 iEZHThEE SXFRAM L, BT RIRKGA
BBS PF4r s, A, AR, ZRAGIE
B (P<0.05), WS,

24 BEBEE SHyERAME, K848
HRWEE TR, ZRAGIHE X (P<0.05) ,
W3k 6.

3 iTig
i 24— 2 5% D J S i L R A B B A
SR )RR AV BR ISR, S FEURE R
TiEge . LA 254 Foe 1 s s ), g lEE
3

IBIT BRI — R, X T REm)
PREAIRATBR ", NV E B ALER A — R
MRS B, I LA B AT R S
Jiat, WA T GsshThae . Ak,
BEE N THREE . PLaR e FEHARM AW LR, T
AN BEHLAS NS Bl TR Rtk . MEfE . kS
HEALRYIGTTY o AL YA T A I 2 o e A6
J3 A2 R R I FH SRR SR AT S iR b FHR R B EE
Bz RGBSR R MLz U Rk, JF
JEAAIERF T AT BB (R B R SOR SN

TS N " BFge & B, X T RE B e
FRHE RS ST BN E AL AN R TR RE RS
BROGE BE LTI ARIRES . 2R
UL, s M B LA AN 2R AT A R0
W 2 AN A T R BT IR . AR,
BERIT 2. 4. 8, {5 4 6MWT,
1OMWT Z5 B0 F X4 bR AE T,
A BB HILAS A REAS A i A rh e 8 B R AT 8K
Bz s I, XAl 2n] LAk R my
WU 6 . G TR SR RE Ty, dEmiHE = R
HRAATRESI A H H AR IR RE ) Y, Wi REEiE
SIREE NG, BEW T RIS RS ERE, N
It 6MWT F1 1OMWT (45 R4 B B 32Tt

M Holden BT HIRESTREAERKE , 16IT)G,
B IR, RIS A TR B 4T, BBS
VOB e, 0. A, S Hr R T RE R
AN E AL N BB 08 B A BT o RN R 1
AT B BE R S A mT LR B R R S
ZRZGENAZMMEKR, RIEERE0E

FABESITULERILE (x£5)

Table 3 Comparison of walking test results between the two groups of patients (x +s )

Ei=T7 2R 51 JBITRT 677 2 A 677 4 B 7677 8 A
HKA (n=43) 91.42+6.75 112.06 +8.94° 129.62 + 10.75° 136.77 +9.72°
SMWT HIA (n=43) 90.97 +6.98 104.45+8.01 116.11+9.73 126.32 + 10.45
(m) Fla Fus =748.669; Fo.=18.653; Fuy,=25.239
P& Py <0.001; Pas<0.001; Pigyy<0.001
WA (n=43) 0.21+0.08 0.35+0.10° 0.44 +0.09° 0.57+0.10°
1OMWT $B4A (n=43) 0.20+0.09 0.27+0.08 0.36+0.10 0.45+0.08
(my/s ) FiE Fyn=358.761; Faus=11.130; Fuy=22.087
P& Py <0.001; Pz <0.001; Pigy<0.001

i SXFHRAAAL, °p<0.05
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&4 PHHEE Holden HITIREDRLILE [n (%) ]
Table 4 Comparison of Holden walking function classification between the two groups of patients [n ( % ) ]

A3 SR SEIT R X = Z1& P&
0% 16 (37.21) 4(9.30)
14 14 (32.56) 7(16.28)
R4 (=43 ) 2 611395 10(23.26] ~4.241 <0.001
3% 4(9.30) 10 (23.26)
4% 3(6.98) 9(20.93)
5 5% 0(0.00) 3(6.98)
0% 15 (34.88) 10 (23.26)
1% 16 (37.21) 12 (27.91)
A () 248 5(11.63) 7 (16.28) e 0051
3R 3(6.98) 7 (16.28)
4 4 4(9.30) 7 (16.28)
5 &% 0(0.00) 0 (0.00)
ZE — -0.077 -2.170
P{& — 0.939 0.030

#*5 MWMABRESIEEILE (Xx+5)
Table 5 Comparison of motor function between the two groups of patients (x +s )

231 By &) BBS 4> ( 43) T (& o4) £ (m/min )
SBIT R 31.33+3.65 16.07 +3.02 5.43+1.62
R=tid=] 44.33 +4.21 25.12+4.01 8.65+0.87
XA (n=43)
t& -20.881 -20.583 —-12.966
P& <0.001 <0.001 <0.001
SEIT R 31.60 +4.00 16.11 +3.01 5.52 +1.58
N=tid=] 38.65+5.48 21.60 +3.89 7.12 +0.65
XER4A (n=43)
ta -8.831 -13.354 -7.610
P& <0.001 <0.001 <0.001
. N tE -0.338 -0.062 -0.261
4HEETT R
P& 0.736 0.951 0.795
\ t& 5.380 4.132 9.236
ezl EEY =)
P& <0.001 <0.001 <0.001

*6 MABREBREELE[N(%)]
Table 6 Comparison of patient satisfaction between the two groups of patients [n ( % ) ]

HEE MG (n=43) XERZE (n=43) x’ & P&
ERHE 23 (53.49) 12 (27.91) — —
R 10 (23.26) 10 (23.26) = =
EERHhE 9(20.93) 13 (30.23) — —
THER 1(2.33) 8 (18.60) = =
BHEE 42 (97.67) 35(81.40) 6.081 0.014
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