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Study on the Rehabilitation Effect of Upper Limb Rehabilitation Robot
Combined with Isokinetic Muscle Strength Training on Hemiplegic Patients
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ABSTRACT Objective: To explore the application effect of isokinetic muscle strength training combined with upper limb rehabilita-
tion robot on hemiplegic patients during stroke recovery. Methods: According to random number table method, 136 cases of hemiplegic
patients during stroke recovery who were admitted to the Second People's Hospital of Hefei from January 2020 to December 2022 were
divided into control group (n=68, isokinetic muscle strength training) and observation group (n=68, isokinetic muscle strength training
combined with upper limb rehabilitation robot intervention). Intervention for 3 weeks in both groups, and the changes of Fugl-Meyer Up-
per Limb Motor Function Scale (FMA-UL) score, modified Barthel index (MBI) score, Brunnstrom grade of hemiplegia, surface elec-
tromyography related indexes and quality of life score were observed in both groups. Results: 3 weeks after intervention, FMA-UL and
MBI scores in the observation group were higher than those in the control group(P<0.05). 3 weeks after intervention, the number of grade
IV patients in the observation group was more than that in the control group (P<0.05). 3 weeks after intervention, the root mean square
(RMS) and integrated electromyography (iIEMG) values of bicipital muscle of arm, triceps muscle of arm, anterior deltoid and middle del-
toid fascicles in observation group were higher than those in control group (P<0.05). 3 weeks after intervention, the scores of physiologi-
cal function, physical pain, physiological function, general health, mental health, vitality, emotional function and social function in the
observation group were higher than those in the control group (P<0.05). Conclusion: The combined intervention of isokinetic muscle
strength training and upper limb rehabilitation robot on hemiplegic patients during stroke recovery can promote muscle activation in the
upper limb of hemiplegia and the synchronization of motor unit recruitment, improve upper limb muscle strength, and improve the quality
of life of patients.
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% 1 WA FMA-UL MBLERTFEE (43,2t 5)
Table | Comparison of FMA-UL, MBI scores between the two groups( scores, xt s )

FMA-UL MBI
Groups
Before intervention 3 weeks after intervention Before intervention 3 weeks after intervention
Control group(n=68) 32.39+ 4.32 41.27+ 5.84° 54.27+ 7.66 60.23+ 5.81°
Observation group(n=68 ) 32.14+ 543 5238+ 6.73* 53.81+ 6.45 71.94% 6.45°
t 0.297 -10.282 0.379 -11.124
P 0.767 0.000 0.705 0.000

Note: Compared with the same group before intervention, *P<0.05.

* 2 MW4E{RFE Brunnstrom £ 2 ¥tk [151( % )]
Table 2 Comparison of Brunstrom grading of hemiplegia between the two groups [n( % )]

Before intervention

3 weeks after intervention

Groups

Grade III Grade IV Grade V

Grade VI

Grade IIT Grade IV Grade V Grade VI

Control group
(n=68)

Observation

56(82.35) 12(17.65) 0(0.00)

58(85.29) 10(14.71) 0(0.00)

group(n=68 )
U 0.217

p 0.641

0(0.00)

0(0.00)

38(55.88)" 29(42.65)" 1(1.47) 0(0.00)

23(33.82)" 41(60.30)" 4(5.88) 0(0.00)

7.546

0.023

Note: Compared with the same group before intervention, *P<0.05.

2.3 WAREANE B XIEIRXTE
WL TR =ANATHR L=k =AW LSk
1 RMS iEMG 4 A%} L Tege il 25 (P>0.05). P41 3

G =AU R =S L = AU i =K WL RMS
iEMG 4, H WL EE 4 09 38 ORI T % IR 41 (P<0.05 ), Il
%%30
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Table 3 Comparison of related indicators of surface electromyography between the two groups(x+ s)

RMS(uV) iIEMG(mV-s)
. . Bicipital Triceps Middle Bicipital Triceps Middle
Groups Time points P P Anterior P P Anterior )
muscle of muscle of ) deltoid muscle of muscle of ) deltoid
deltoid deltoid
arm arm fascicles arm arm fascicles
Before 192.76+ 96.46%
Control 64.58+ 6.72 11.78+ 2.56 25.06% 2.14 37.24% 5.86 3498+ 531 66.79t 7.64
intervention 16.44 10.15
group
3 weeks after 217.19+ 106.40+
(n=68) 69.45+ 548 15.31% 2.42* 33.05+ 4.59* 43.22+ 5.33* 38.52+ 7.57* 75.92% 6.15°
intervention 16.53* 12.17*
Before 194.92+ 95.24+
Observation 63.83+ 5.73 11.84% 3.14 24.69+ 224 37.74% 6.15 3435+ 4.18 65.67 7.26
intervention 23.58 10.11
group
(n=68) 3 weeks after 75.69% 19.13% 37.83% 51.45% 228.84% 42.15¢ 82.01% 11531
n=
intervention 7.61® 2.78® 4.64% 7.19® 22.19® 6.37% 13.03® 13.06®

Note: Compared with the control group at 3 weeks after intervention, "P<0.05.Compared with the same group before intervention, *P<0.05.
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Table 4 Comparison of SF-36 scores in each dimension between the two groups( scores, x£ s )

Physiologi- Physiologi- General Mental Emotional Social
Groups Time points Physical pain Vitality
cal function cal function health health function function
Before
Control ) ) 5571+ 4.68 53.69+ 549 60.79+ 738 56.20 7.23 58.79% 6.31 6135+ 7.26 62.76* 6.39 58.54+ 8.31
intervention
group
3 weeks after
(n=68) ) ) 65.62% 5.54* 62.08+ 7.37* 73.02+ 8.24* 70.49% 5.19° 69.22+ 5.26* 72.73% 5.33* 74.21% 526* 69.93+ 6.27*
intervention
Before
Observation ) 5553+ 548 5328+ 6.20 60.12+ 595 55.83% 6.87 5831% 6.43 61.83+ 6.57 61.66x 7.41 5791+ 6.08
intervention
group
(1=68) 3 weeks after  77.90% 74.39% 81.28+ 83.25% 79.35% 79.22% 81.29+ 78.28%
n=
intervention 4.56® 5.25® 6.09® 5.74® 7.42% 5.64® 5.89® 5.27®

Note: Compared with the control group at 3 weeks after intervention, "P<0.05. Compared with the same group before intervention, *P<0.05.

ARUBE LR L , WAL R RER A 00 H R 2R
T % BI B 1 2 155 50 AN fi W Brunnstrom 434 0 4 T
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