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Effect of lower limb rehabilitation robot-assisted training on the
recovery of hemiplegic patients with cerebral infarction

CHEN Zhiqin, WANG Fang, WANG Rui
(Department of Rehabilitation, Yancheng Third People’s Hospital, Yancheng 224001, China)

Abstract Objective: To investigate the effect of lower limb rehabilitation robot-assisted training on the recovery of
hemiplegic patients with cerebral infarction. Methods: 80 hemiplegic patients with cerebral infarction who were admitted to the
Third People’s Hospital of Yancheng City from December 2020 to December 2023 were included. They were divided into the
control group and the study group using the lottery method, with 40 cases in each group. The control group underwent conventional
rehabilitation training, while the study group received the lower limb rehabilitation robot-assisted training on the basis of the control
group. Muscle strength, muscle tone, motor function, walking function, balance ability, fall occurrence, swallowing function and
quality of life of patients in the two groups were compared. Results: After intervention, muscle strength, Fugl-Meyer Assessment
Scale (FMA) score, functional ambulation category scale (FAC) score, Berg balance scale (BBS) score, gugging swallowing
screen (GUSS) score, activity of daily living (ADL) score, stroke impact scale (SIS) score of patients in the two groups were all
improved, while muscle strength and tension were decreased. Compared with the control group, muscle strength, FMA score,
FAC score, BBS score, GUSS score, ADL score, and SIS scores of the study group were higher, and muscle tension was lower (P<
0.05). Conclusion: For hemiplegic patients with cerebral infarction, the lower limb rehabilitation robot-assisted training can
improve the joint muscle strength and muscle tone, enhance the motor function, walking function, and balance ability, enhance the
swallowing function and neurological function, and improve their quality of life.
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WG R, MEEG KA. Wi, 2R
B % T RE AE G 6] 1370 J5 451, v [ S A A
551 0], HASERE 40%, %A B kR
SR, N E R R s U Y IR
i A58 BE £8 3 2 95 J % DL B — b T BEBEAS, e
FUHA RN AR ISR T8RRI A 4y B is
Bl K HENT R i AR, AR KT HE TR
Yk, WEIRBAARMIEZE, INESGRRE,
M ERE UG P T B A ISR B A v e £
HRWEREE P ERRK, A2 RAEITRE
TINGR, sl AN 2R F B, IR I 25
WA INGRENEE, FHEIIRE, fefE—Ef
JE s B RS shTh g 5P firge Jr, R
BORAR R, HEtZ LB B%S, WA
AR RIS P, TRRE I A R—F T
M SRRk R Gt, Refiz shii=. e

WA, ik T Bozshohfe, S E
WAEDIRE, ARGRINAME Y. iR

T TR S AL S B 1 50T R A g o £
PRIZNGOLHIRE I, ANIFTE L4 80 3l AiAE AL i e
BEAT . BERIEINT

1 #ERERE

1.1 — AR %2020 4F 12 A —2023 4
12 7 ER3 i 56 = N R e WACTA %) ki 45 7K. (it e £
& 80 il IARRME: O (b E &Sk
i 26 H 2 IR 48 2018 ) PV A2 Ay i 45 B fi 5 ;
QIR K ; O 40~70 %5 D5t
JFE <3 A5 @MIRRE, fWEERR <2 N H ;
© 1 WE L S7 53 % 3~5 s DA IR AE R g

FEANE A B R A, HEbRbRUE: O TR
TP ; QB MENIRBN /B X /T
g OFEME . OMIRERE
@AM T B R RER s O 1 oK
AFEH; © T BIRER KA O,
@ HEINHBERG, JCIRELA RIS E . ficdh
S O IR S HF I 2, BEAH 40 i), P4L R
H TR A, ZR s E L (P>0.05) ,
HARE (1) .

1.2 Ak MWEBATTEHEZ NG, EREE
AR ER L G, 85 B E TR I,
YRR EA PN SR . B, A e
BAEWL, RGN RGBT R
B ARV H ORISR %, Ok
NG X RE BRI BT ITAL, TR BE
RRAAEE, S/, 2/ K, 82 dIFhE
IR R E EA T RS . 2 RBRAEIR 2R,
BFK 20 min, 2K/ K, @A, s ilgk: R
P B BRI 0L, D Bh RS T A ke 5 3 3T
x>, FRK 30 min, 2K/ K. FREFEREEH
UFE & Y BEhI ZkpY it e) S em R, R )RR
FARE 60° SR, KA UIZMER AL &, Ak
AR EE VR 900 PG Y BT Mt FA T ST N 25k,
AU ST RN, AT F R A TR T 25>
®Fshizdh: ML B URYKE G 0 I 32 A%
JE, SIS KA %, BT A
Brék>d | bR 67 EE 25 ) 45 BRIR 45 min, 21K/ K.
@ H WA 1G5 shRE . R Rl HR R i
FEaTE s, ke B BRI G O, 6 LR A
TG S AEAT XS N A IR 3K, 28 45 G 1 T B
FEIMK A 2 1E o b r I 25 ) e A i dBaE )y, I
TR T RS R, SR B R
HEATUET. Mk, VEWK. ARG HFAWESH

@A IEWIMEIR, ARG RN QXA W%, FFEFEHEEGERIESETHLA
R1 FWHBE-MABLR [0 (%), xx5]
Table 1 Comparison of general data between the two groups of patients [n ( % ) , x +s]

85| H5 (B /%) fRAEMA (£ /%) Fie (%) fmAEmTE (d)
XHER4H ( n=40) 23 (57.60) /17 (42.50) 22 (55.00) /18 (45.00) 57.50+8.76 39.00+6.12
HRE (n=40) 25 (62.50) /15 (37.50 ) 21 (52.50) /19 (47.50 ) 57.00+8.79 38.50+6.15

x/tE 0.208 0.050 0.255 0.364

P& 0.648 0.822 0.800 0.716
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froei. @OFWIRENIZ: T HIER / MAEHT
T8 BF AT R GG B GRAT IR “F” “Ath”
GRS, B R g AR
KAj, T4 H =ZFurdEfrm L, gz s,
K 5 min, A5 BETCEMWRGS, Al T ILA
FRBE, IR AR ST A A3 | W e i 2H 21 i
T, Pedbav i se i . BB INAIESE 5 /A,
NZR 8 JH .
TF 5T AL AE T R (9 Bl B AT T BRI ML A

N (Walkbot-GS, R SOKF BT B SR A IR
Avl) FHBNIISR, 45 5B R AL, MRAE R
HEPRE O EREEE R T, FETERE
ML BRLMROLE, o HTT B EREL
W B BT B ETEALAR N o H2 4l [ E
TEB . BB A E, L8m ARG MR
BB ST B AR b, DA R G
JBEOCTATAIAR B Fe o A i, FLORIE T 34 A B
WHE ., XA R | LA TR G Ay
Wl A Blas ARG SRS 0,
JEBCE N 1 km/h, FEARYE B E IR | &FIEE,
BEXS PR VR R g A, K R AP AT I RE G,
0L, BIIEMINGRRYsREE . LIRS /A,
K 30 min, FFEEIZR 8 JH .

1.3 WEiEsR ONJ. Ik hS%8: 4
HaLas NSRS RSE (Bt HOCOMA
BEIT g bl vl ) I A R RS T LA S K
Wi 7 T T, A N T R e UL
AL, B L. Bl B sl % g
XSUIR 2 e 455 30° B i Bk 45° IF 8, 81T I 2
W, SR BE TSRz 3 5 i B R K
TR S S N TP (5 S e N5 S e ]
Je . ST R AR RE S iz S i aE AR ., @iz
HIEE: K Fugl-Meyer iz 3 3] fE 1 & &
( Fugl-Meyer Assessment Scale, FMA YA T IEAL
Iz A 334 WH, dhe6 4r, FEuzsh A
17 ATH, 334 53, o0 BGE RoR B iAoz )
gk, @LATRE: RAIREIELATHR
( Functional Ambulation Category Scale, FAC) ™
AT PRAL, I 6 NG, 0 93 FoR AT E,
503N M AT E, SHE R RN D AT e
R, @FMEE 1. SR Berg ‘M im & ( Berg
Balance Scale, BBS) " ¥EATPEAL, EEILA 14

ANIH, BAHE 5 9P, S 56 7, Wi
1R 2N R - RE ) B . BRI AR .
WK I ] Fr %2 9% 4328 (International Classification of
Diseases loth Revision, ICD—=10) 43~ A [G)F 1] 2
] [F—FT k], ot B EEREL @7
hfg: R SChRA A REPEAL 2R ( Gugging
Swallowing Screen, GUSS ) VT JEATPEAL, LAk
PR L BRI IEAL R AR T
= 2053 R JCATMHBRERT , 15~19 43 M e A7 IR it
10~14 73 g h EAT ARG, 0~9 J3 Ay " o 17 M i
. HWAIERES : R H WA G SR &
& (Aectivity of Daily Living, ADL) " #4714,
A& 104N H, ) 100 4y, HEBARER R H
WARIRTRShRE S 2E . @4 iE B SR AN AS
sl e ( Stroke Impact Scale, SIS ) W2 A T4
5 8 MR, AT SO, BAEH 1-547,
S 295 3, GRS AR T BT

1.4 eyt Hr FH SPSS 22.0 FF i TR Y
et Aot , EEGORAGIE (A3 ) [0 (%) |
PR, R R, ERTOR AR + bRk
2 (xxs) Fon, RTHRMIES A &G R H]
MSTFEA K5, 5 AR IEZS 23415 5% ] Mann-
Whitney U #3, P<0.05 3RS A 5112575 X,

2 #R

21 AASAELsKA TR, WANT . Pk
JItLE, ZRTGIEE L (P>0.05) , T,
PN ¥ T, LSk 1349 BEA%, HBFss 4l
Jim XA, KR T RA, ZRA5%
P L (P<0.05) , WLk 2,

22 BF. FITS5FEeES T HET, W4
FMA. FAC. BBS #F5rMtL, ZRTGi#E X
(P>0.05) , THA, PASTIES I,

HBF s TR, 2R A5 2EE L
(P<0.05) , W% 3.

2.3 BEIZEER THE, WAEENEEL
AL, ZRIGIFE L (P>0.05) , W4,
24 FWIMESHELFEN TUET, W
20 GUSS. ADL #F4rtH L, ZR IR it E X
(P>0.05) , THiJa, M4 GUSS, ADL iF4r14
5, HBFFT4 GUSS, ADL W4 T iE 4,

ZRAGIEE L (P<0.05) , WS,
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x2 WHBENAD

Sk AtEE (x+s)

Table 2 Comparison of muscle strength and muscle tone between the two groups of patients (x s )

i mh Mk A
2l B
FHF FHE FKF FKE SHF SHE SKF SKE
T 13.65+ 156.12 + 12.05+ 1312+ 0.56 + 0.56 + 0.56 + 0.54 +
ey PR 3.12 3.45 3.30 4.15 0.02 0.03 0.02 0.03
(n=40) e 3980%  3695x  4040x  3730% 041+ 043+ 0.40 + 0414
e 5.25 3.60 5.95 5.95 0.03 0.02 0.03 0.04
tE 27.081 27.689 26.353 21.081 26.312 22.804 28.066 16.444
P& <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
B — 13.82 + 16.20 + 11.96 + 13.22 + 0.55 + 0.57 + 0.57 + 0.56 +
.
3 3.20 3.60 3.45 411 0.02 0.03 0.03 0.02
(n=40) FHE 4412 + 52.25+ 46.65 + 49.65 + 0.35+ 0.34 + 0.33+ 0.33+
e 5.20° 5.36° 5.88° 6.10° 0.02° 0.01° 0.02° 0.05°
tHE 31.386 36.291 32.182 31.324 44.721 46.000 42.099 27.012
P& <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

TE: FHFE ORI FHE B EANILT ;. FKE. BRI FKE. BT S ML SHE. BRI S5 SHE.

WO ALK J1 5 SKF. ST RPIT LK 15 SKE. BT Jm i

Wk 7 SXFRRAT WG, *P<0.05

#=3 WHSEE FMA, FAC. BBSiFaLbE: (47, x+5)
Table 3 Comparison of FMA, FAC, and BBS scores between the two groups of patients ( score, x +s )
bl B e E R FMA ThE FMA FAC BBS
31884 FaT 12.25+4.10 9.10+1.70 1.30+0.30 31.15+6.20
(n=40) FHE 24.20+5.15 15.15+1.63 3.10£0.50 38.60+8.15
tE 11.481 16.247 19.524 4.601
P& <0.001 <0.001 <0.001 <0.001
WA T8 12.10 + 3.95 9.18+ 1.65 1.32+0.31 32.20+6.18
(n=40) FHifs 29.15+4.12° 19.20 £2.22° 4.20+0.52° 45.50 + 6.35°
tE 18.893 22.911 30.087 9.493
P& <0.001 <0.001 <0.001 <0.001
T SXHRATHUS AL, "P<0.05

x4 FABREBREBEREE [N (%) ]
Table 4 Comparison of the incidence of falls between
the two groups of patients [n ( % ) ]

x5 WHEEHE GUSS. ADL FFHEEE (4, X +s)
Table 5 Comparison of GUSS and ADL scores
between the two groups of patients ( score, x+s )

A3 ENEEAlESE] 5] — S T k2 A7 i) GUSS ADL
XEH (n=40) 4(10.00) 3(7.50) SR ( 1edO ] FiET  8.18+1.52  52.20+6.35
A (n=40) 1(250) 1(250) FHE 1520+2.12 63.35+595
X 1a 0.853 0.263 tHE 17.020 8.104
P& 0.355 0.607 P& <0.001 <0.001
FiEr  8.20+1.60 51.95+6.40
25 HERE  THUHT, PILLSIS #HIF 54 PR (n=e0) FHE 19.50£2.05° 70.12+6.10°
b, Z5IGUEE (P>0.05) , THUS, W tHa 27.482 12.998
HATPE 8w, HAEA o X IR P& <0.001 <0.001

ERAFITHFE L (P<0.05) , k6,
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#=6 WHESESISHESILE (47, x+5)
Table 6 Comparison of SIS scores between the two groups of patients ( score, x+s )

R BE4E R _ iZles N
43 S = 26 5 = Y E
A5 B 78] = FIhge SEREEN 21 ) ik &4 HteE5
gy 7122 56.50 = 53.66+  46.65+  47.00=  41.20= 50.48 = 26.20 =
]

e e 8.10 7.20 7.20 6.10 8.15 4.33 6.35 4.12
(n=40) cge 0480  6865x  6766x 6026  6436x 6330  6865:  3665x

e 7.95 8.10 8.00 8.15 7.90 5.30 6.40 5.20

tHE 9.685 7.091 8.221 8.449 9.668 20.423 12.746 9.962
P& <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
TR 48.10 + 5719 54.05 + 4711 48.05 + 41.26 + 51.12+ 26.22 +

W PR 7.88 7.16 7.15 6.65 8.20 4.35 6.40 4.20
(n=40) e 7125 7520 7815x  7236x  7330s 72.35+ 7768+  47.60=

e 8.10° 7.65° 8.12° 6.12° 6.65° 5.62° 6.43° 6.10°

tE 12.956 10.895 14.088 17.670 16.126 27.668 18516 18.258
P& <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

H: SXRATHSHEL, "P<0.05
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