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Application effect of biofeedback electrical stimulation combined with rehabilitation
robot on the recovery of lower limb dysfunction in post-stroke patients

JIANG Juanyu, WANG Weifeng, ZHANG Baihui
(Department of Rehabilitation, Wujin Hospital of Traditional Chinese Medicine, Changzhou 213161, China)

Abstract Objective: To analyze the intervention effect of hiofeedback electrical stimulation combined with rehabilitation robot
on the recovery of lower limb dysfunction in post-stroke patients. Methods: 97 patients with lower limb dysfunction after stroke
who were admitted to Wujin Hospital of Traditional Chinese Medicine from March 2021 to March 2024 were selected. They were
randomly divided into the control group (n=48, biofeedback electrical stimulation) and the observation group (n=49, biofeedback
electrical stimulation combined with rehabilitation robot intervention). Both groups underwent 4 weeks of training. Lower limb
function, gait status, quality of life, neurological indicators, and adverse reactions were compared between the two groups of patients.
Results: Compared with the control group, the observation group showed significantly higher Fugl-Meyer Assessment for Lower Extremity
(FMA-LE) scores and Berg Balance Scale (BBS) scores after 4 weeks of treatment (P<0.05). The observation group also showed higher
Functional Ambulation Category (FAC) scores, greater step frequency and speed, and shorter gait cycle compared to the control group
(P<0.05). Additionally, higher Activities of Daily Living Scale (ADL) scores and Stroke Specific Quality of Life Scale (SS-QOL) scores
were found in the observation group than those in the control group (P<0.05). Neurological indicators in the observation group showed
higher levels of nerve growth factor (NGF) and brain-derived neurotrophic factor (BDNF), but lower levels of neuron-specific enolase (NSE)
compared to those in the control group (P<0.05). Conclusion: Biofeedback electrical stimulation combined with rehabilitation robots can
promote the recovery of limb function, improve gait status, regulates neurological indicators, and enhance daily living ability and quality of
life in post-stroke patients with lower limb dysfunction.
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Table 1 Comparison of general data between the two groups [x+s, n (%) ]

jcall g zR A A
ikl Fie (%) &z (d)
3 % FXAEZE i 4 = =yl
SPEELE (n=48) 28(58.33) 20(41.67) 6052+583 3518+7.64 37(77.08) 11(22.92)  23(47.92) 25(52.08)
MERE (n=49) 34(69.39) 15(30.61) 61.73+4.47 37.35+7.21 43(87.76) 6(12.24) 17(3469) 32(65.31)
tx* & 1.284 1.148 1.439 1.910 1.749
P{E 0.257 0.253 0.153 0.166 0.185
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Figure 1 Rehabilitation robot
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F2 WHBETHINGEILE (x+5)
Table 2 Comparison of lower limb function between the two groups of patients (x x5 )

FMA-LE 14> BBS 34>
2R 31 %%

SEIT R &ir 4 BB SBIT R 897 4 Bla
poyiisga] 48 14.65 +2.87 21.59 +3.35° 24.18+3.23 35.32+4.11°
N E2LH 49 14.03 +2.62 26.72 +3.17° 23.32+3.12 40.64 +4.37°

tE 1.111 7.748 1.333 6.173
P& 0.269 <0.001 0.185 <0.001

I HIRYFETE, "P<0.05

®3 MABRETITHTRRILE (x=s5)
Table 3 Comparison of gait status between the two groups of patients (x+s )

FAC ¥4 S ([ 55h) $3&E (m/min ) S17EHA (min )
AR BlE
N=id:T) ByT 4 AiE SEIT RO 8T 4 BB SEIT R B6F7 4 Blg SETT T BF7 4 Big

B4 48  0.97+028 3.11+057"° 64.71+16.25 74.89+17.12° 17.98+3.82 2859+5.77° 2.19+0.63 1.81+0.54"
MEEH 49  0.88+0.31 3.96+0.73" 61.34+13.76 85.57+18.63° 17.02+£3.74 33.15+546" 235+0.76 1.49+0.43°
tE 1.499 6.382 1.103 2.938 1.250 3.998 1.127 3.232

P{E 0.137 <0.001 0.272 0.004 0.214 <0.001 0.262 0.002

e SiRTATHEL, "P<0.05

x4 MABEFEFRRILE (x=s)
Table 4 Comparison of living conditions between the two groups of patients (x s )

ADL 4> SS-QOL 4>
2R 31 %2
MLl efr 4 BlE SBIT R Bfr 4 BlE
poiicga) 48 48.75 £8.02 69.38 + 10.35° 121.78£8.96 154.73 £10.19°
N E2LH 49 49.76 + 8.41 77.85 +13.24° 118.91+8.35 175.86+11.17°
tE 0.605 3.505 1.632 9.727
P& 0.547 0.001 0.105 <0.001

e 5iRTATHER, "P<0.05
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®5 MABEFMRIERKTELE (X+5)

Table 5 Comparison of neurological indicators between the two groups of patients (x+s )

NGF ( ng/L) BDNF ( pg/L) NSE ( pg/L)
H3 FlE
JBIT B 697 4 B SEIT Rl &IT 4 BB JBIT B 897 4 Bl
X84 48  337.64+35.89  476.42+4853° 3.44+0.53 3.97 £0.48° 19.24 +3.29 12.76 +2.82°
MLl 49 328.87+35.17  543.15+50.28" 3.31+0.45 472 +0.51° 18.27 +3.43 7.83+1.75°
tHE 1.215 6.648 1.303 7.455 1.420 10.368
P& 0.227 <0.001 0.195 <0.001 0.158 <0.001
TE: SIRITFHTIAEL, "P<0.05
*6 WHEBEEFARREEZEBR(N(%)]
Table 6 Incidence of adverse reactions between the two groups of patients [n ( % ) ]
B35 BiI%g BRAATIE PSR S B2 BRAEIR 0 0% J2 &2 REER
Xt BB 4R 48 3(6.25) 3(6.25) 2(4.7) 1(2.08) 9(18.75)
M ERAH 49 6 (12.24) 3(6.12) 2 (4.08) 3(6.12) 14 (2857 )
x'1E 1.293
P& 0.255
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