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Effect of lower limb rehabilitation robot on lower limb motor function of hemiplegic
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[ Abstract] Objective To observe the rehabilitation effect of lower limb rehabilitation robot training
on the lower limb motor function of hemiplegic patients after stroke. Methods A total of 60 stroke
patients (duration < 6 months) accepted conventional rehabilitation training combined with body weight
support treadmill training (BWSTT group, N = 30) or conventional rehabilitation training combined with
lower limb rehabilitation robot training (Robot group, N = 30). Fugl-Meyer Assessment Scale for Lower
Extremity (FMA-LE) was used to evaluate lower limb motor function. Berg Balance Scale (BBS) was used
to evaluate balance function. Lower limb rehabilitation robot torque feedback system was used to evaluate
lower limb muscle strength. All evaluations were performed before and after 8-week training. Results
Compared with before training, the FMA-LE score (P =0.000), BBS score (P =0.000), hemiplegic side of hip
joint feedback torque value (HJTV, P =0.000) and knee joint feedback torque value (KJTV, P =0.000) were
increased in both groups after 8-week training. Compared with BWSTT group, the hemiplegic side of HJTV
(P =0.000) and KJTV (P =0.000) were increased in Robot group after 8-week training, while the FMA-LE
score (P =0.118) and BBS score (P = 0.159) had no statistically significant difference between 2 groups.
Conclusions The lower limb rehabilitation robot or body weight support treadmill training combined with
conventional rehabilitation training could improve the lower limb motor function of hemiplegic patients after
stroke. The lower limb rehabilitation robot training was better than body weight support treadmill training
on the recovery of lower limb muscle strength.

[Key words] Stroke; Hemiplegia; Movement disorders; Lower extremity; Robotics;
Rehabilitation

doi: 10.3969/j.issn.1672-6731.2017.05.004

HETH B F R A R R RS9 H 405 2013BATI0BO 1) 5 ) R4S T M T R ) Ok H
(3 H 45 :2012Y2-00023 )

PE# BT 510630 T M, B8 g S B I 55— s e B 2 R

TEIRAE# - k544 (Email : 2m 120tchzm@qq.com)



AR A 2 G A 2017 4E 5 A 17 B4 500

Chin J Contemp Neurol Neurosurg, May 2017, Vol. 17, No. 5 . 335 .

This study was supported by the National "Twelfth Five - Year" Science and Technology Support
Program (No. 2013BAI10B01) and Guangzhou Science and Technology Major Plan Program of Guangdong

Province, China (No. 2012Y2-00023).

ik 2 v R 3 aa B B AT E R R H R AR TR S 3h
AEJ1 (ADL) , # FE 36 )7 B B2 H b 2 — 2K AT
JEREST . Wade 55 VBT R, 29 55% ki A< b
TREIRIT 3 A A AT MRS AT . A 2
PRI i T 52 2 B A 55 L UL R i 2 BE S R Y
S, A AT USR8 IR 5 BIRE 2= 0K A2 300, il A7 AE
S i as s RS, HE LSS RE W AR PR AR 5 A AT
ko B LA AN B JE I AR [ N A BT R
BINGRE A, 0F il 25 v f8 35 FE B3R 97 IT IR ) ] L 450
AORNRF L1 ] 7= A2 B o T B S HLAR A 4L
R 3 3 i M A TR R AR R 2 1 S R I kL
BE BT R A A RIS AR
WL HE S U GRIE5 T JRR S AL i NI 25k i 2 o
i W S8 iz gl S RE HEAT U 25, AR F BB
BLAS NI ik 26 v i e 28 5 T Bz 2l 2 B Y BR
R (DR

AR EFE

— I R B R

LAARRHE (DA 2 W A5 5 1995 4F 5
VO e 4 ] A O 2 AR 23 U E B BR T, 28 Sk B
CT A (B ) MRIAS £ 11 52 . (2) ¥4 5 WK - (3) 4F
%30 ~80 % . (4)FE <6 A (5)HRRFERE, &
A AR SF R, T A 2 RE B AR o (6) BA A JR 4% Ji 95
(7AW 2 B m K 2= W s 55— B B B 184 L2
S WAL E , T A R B KR B R ) T %
U R o

2. HEBRARME (1) TR B 5 R ™ E A 1 ) R
T ™ A A 50 L R A (2) R B G T e AR
BCE PR DR R IR TR R B ATk RS . (3) BT
O B S T DR A 2 AR RS B U . (4) TR YT AR
2%

3. — MR 20154 6 J1-20164E 7 A 1E
8 B R 2 B JE BB — B B 2 N SR AE B R T RN R
S BEHEAT BRE A2 I S5 1 i A v g o A2 3 60 11, O 1
44 1, 2ot 16 B AF R 31 ~ 80 2, -3 (58.23 +
13.48) % ;5 & 8 ~ 159 d, " 43 9% 2 54.00(15.00,
92.50) d; ik 1M P 4 v 30 11 (509% ) , 4 1L 4 Hr 30 4]

(50% ) 5 72 JB A 3 32 1610 (53.33% ) , A3 I B2 A g
WE 28 1 (46.67% ) o T A B3 >R FH G AL 5 5 3R 3% [l
BLAY R PG, B H R JRE 52 11 25 Bk 45 s 7 A6 17 )1 R dd
(BWSTT 41 ) F1 & B & Il 2R B & F R & AL A
YR (Robot 41) o (1) BWSTT 21 : 30 4], 53 14 23 fi],
T B AR 32 ~ 80 %, -1 (58.13 £ 13.91) % ;
i FE 8 ~ 130 d, H o7 5 7 28.50(12.00,95.25) d; ik IfiL
PR 14 41 (46.67%) . H M PEZE 16 611(53.33%) 5
e M JEE A4 Al 3 17 0 (56.67% ), A7 M B2 A4 it 57 13 1)
(43.33%) . (2)Robot 41 : 30 141 , 55 ¥4 21 il , Zc 14 0 il 5
K31 ~79 %, F34(58.30 £ 13.28) % ;R 11 ~
159 d, H 47 5% 2 59.00(21.50,92.00) d; e ifi P 25 o
16 11(53.33%) , th i P46 b 14 491 (46.67 % ) 5 70l Jis
P 15 51 (509 ) , A 00 RS A4 Dt 90 15 81 (50% ) « PR
HEHE-ERLER, ZFLRITFEX(HP>
0.05,% 1), AR k.

= WSRO

1.BWSTT 41 R FH & BB &2 Y1 2R 05 45 ik 45
AF NG o (1) F B YN 25« 2 BECHp [ i A< Hp B &2
WM (2011 84 fR)) ), FEAFE Y HIGYT A
e I7 B R F TEIRIT, o W BRI XA R A R
BHIT U B s ) I G R R BOR YT AT RGBT
A W LR S iz sl g0y AR R S
SN 2R RN 2 L E S I 2k Oy b sl 2
IR [ s B[ 2 Vol || 2 Y N B R e R R
RE 1%k . 4K 60 min A3 JE 5 d, & 2528 JH . (2) I
FAATIN G B B AL, YIS e 8 K T 1k
T A [, PR e B D K B T RSB
T B, PSP R R T 2R AR R R R B TR T
R A ul N TR SR 5 =y M v s
G AT R REIRITING TIES MFIEE S
FR 20 min HEFH 5 d, # L8 .

2. Robot 4l RHIH MEEE INLE G T R
BLgs NS . & B U257 M BWSTT 4. T
Jie 5 52 ML NI 25 ok A g B R BE B P 28 A BR
25 W A T Flexbot-B B 2 (R 067 5 B8 B &2 Y1 2R ML 2%
NINRFR g8, Horp, 8 3B 8% oy 1 % AR 2P S
(9 2647 I B =X, B A2 ML AU B2 4058 R R AL AT 20



336 - R B M 2 B 2 2017 4F 5 1 45 17 455 5 1

Chin J Contemp Neurol Neurosurg, May 2017, Vol. 17, No. 5

R PIARE—BOR B H A
Table 1. Comparison of general data between 2 groups

BWSTT Robot Statistic

Lo (N=30) e T
Sex [case (%)] 0.341  0.559
Male 23 (76.67) 21 (70.00)
Female 7(23.33) 9 (30.00)
Age (v£s, year) 58.13+13.91 58.30+13.28 -0.047 0.470
Duration [M (P2, P7), d] 28.50 59.00 0.341  0.559
(12.00, 95.25) (21.50, 92.00)
Type of stroke [case (%)] 0.267  0.606
Ischemic 14 (46.67) 16 (53.33)
Hemorrhagic 16 (53.33) 14 (46.67)
Hemiplegia [case (%)] 0.268  0.605
Left 17 (56.67) 15 (50.00)
Right 13 (43.33) 15 (50.00)

Two - independent - sample ¢ test for comparison of age, Mann -
Whitney U test for comparison of duration, and x ° test for

comparison of othersc BWSTT, body weight support treadmill

training, 8 T A4 73 25
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Table 2.

Comparison of lower limb motor function before and after training between 2 groups (x £s, score)

Group N Before training After training Group N Before training After training
FMA-LE HJTV
BWSTT 30 12.27+6.23 18.37+5.72 BWSTT 30 23.29+5.59 28.52+7.32
Robot 30 12.57£6.23 22.70+5.27 Robot 30 23.93+4.36 35.05+3.54
BBS KJTV
BWSTT 30 17.27 +7.59 32.10+9.47 BWSTT 30 6.24 £2.46 8.87£2.57
Robot 30 17.37+8.91 38.23+8.44 Robot 30 6.92 +£2.35 13.03+2.96

FMA-LE, Fugl-Meyer Assessment Scale for Lower Extremity, Fugl-Meyer | i ¥ #fi & 3¢ ; BBS, Berg Balance Scale, Berg *F- i i 3¢ ; HITV, hip
joint feedback torque value, i 3¢ 15 S5 71 4 {H ; KITV , knee joint feedback torque value, 575 5t F1Hi{ . The same for Table 3

R3 WAL EVIZRHTE T B0z 2 2 e B9 H S W5 BT Jr 22 e R

Table 3. ANOVA for pretest-posttest measurement design of lower limb motor function before and after training in 2 groups

Source of variation SS df MS F value P value||Source of variation SS df MS F value P value
FMA-LE HJTV
Treatment 161.008 1 161.008 2516 0.118 Treatment 386.359 1 386.359 8.946 0.004
Time 1976.408 1 1976.408 388.472 0.000 Time 2006.186 1 2006.186 133.918 0.000
Treatment X time 122.008 1 122.008 23.987 0.000 Treatment X time 260.612 1 260.612 17.303 0.000
Error between groups 3711.417 58 63.990 Error between groups 2504.987 58 43.189
Error within group 295.083 58 5.088 Error within group 873.576 58 15.062
BBS KJTV
Treatment 291.408 1  291.408 2.041 0.159 Treatment 175.927 1 175927 16.880 0.000
Time 9558.675 1 9558.675 1540.793 0.000 Time 572.343 1 572.343 186.091 0.000
Treatment X time 273.008 1  273.008 44.007  0.000 Treatment X time 90.872 1 90.872  29.546 0.000
Error between groups 8283.083 58  142.812 Error between groups  604.502 58 10.422
Error within group 359.817 58 6.204 Error within group 178.386 58 3.076
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PR IR 3y B R S0 A7 Sy IR 5[] 46 7 0
REM Sleep Behavior Disorder Questionnaire-Hong Kong
(RBDQ-HK)
P BOAAL L [m] 35 BRI A [ 35 T AR
diffusion-weighted spin-echo single-shot echo planar imaging
(DW-SE-sshEPI)
Pk = % diffusion tensor imaging(DTI)
PR G £ 4 AOR B RLR
diffusion tensor tractography(DTT)
PRk ok A # % Expanded Disability Status Scale( EDSS)
fil-Pr R 2 F 1B VRYF Lee Silverman Voice Treatment(LSVT)
Catherine Bergego it % Catherine Bergego Scale(CBS)
A5 traumatic brain injury(TBI)
M K FR  dementia with Lewy bodies(DLB)
B S /MK Lewy body(LB)
T ST b7 R R PPAN I T 56
Loewenstein Occupational Therapy Cognitive Assessment
(LOTCA)

2 = [ 57 AR Be A h i

National Institutes of Health Stroke Scale( NIHSS)
FE SR E IR

Food and Drug Administration(FDA)
FEEOME2 American Heart Association(AHA)

WINPT

FEEAF P2 American Stroke Association( ASA)
SRR AR NAIT 2t
Montreal Cognitive Assessment(MoCA)
10 K475 10-Meter Walk Test(10MWT)
i T 2 T H S 3R

brain stem surface electrical stimulation(BSM)
I 1 W 975 R FL AL

brain stem auditory-evoked potential(BAEP)
i R TE 8 A 1L 3 3 4

thrombolysis in cerebral infarction(TICT)
WL BT entorhinal cortex(EC)
DAY T 24 i B 4 2

EuroQol Five Dimensions Questionnaire( EQ-5D)
M4 A58 Pakinson’s disease(PD)
W4 ARG AR Parkinson’s disease dementia(PDD)
SR RIS cortical spreading depression(CSD)
W55 B AR PEr Fatigue Severity Score(FSS)
VC 25 R MEAR T i F5 4K Pittsburgh Sleep Quality Index(PSQI)
i S I 5 2 T JEE BT 1)

Migraine Disability Assessment (MIDAS) Questionnaire
Berg V- it % Berg Balance Scale(BBS)
A7 -ATHE TS Timed Up and Go Test(TUGT)



