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Effect of hand function rehabilitation robot on upper limb function and
grip strength in elderly patients with ischemic stroke after thrombolysis
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Abstract Objective: To explore the effect of hand function rehabilitation robot-assisted training on upper limb function
and grip strength in elderly patients with ischemic stroke after thrombolysis. Methods: The clinical data of 86 elderly patients
with ischemic stroke treated in the First People’s Hospital of Kunshan from August 2020 to August 2023 were prospectively
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analyzed, and all patients were divided into the control group and the observation group by random number table method. The
control group received routine rehabilitation, while the observation group received hand function rehabilitation robot-assisted
training. The therapeutic effect was compared after 4 weeks of treatment. Results: Forearm supination, forearm pronation, elbow
flexion, shoulder adduction, shoulder abduction, wrist dorsiflexion, and elbow eversion range of motion in the observation group
were all better than those in the control group (P<0.05). The Modified Barthel Index (MBI) score, Fugl Meyer Assessment of
Upper Extremity (FMA-UE) score, Functional Independence Measure (FIM) score, and grip strength of affected upper limb in T2,
T3 and T4 were higher than those in the control group (P<0.05). Meanwhile, the improvement of modified Ashworth Scale (MAS)
grading in the observation group was better than that in the control group at 2 and 4 weeks after treatment (P<0.05), and the
total response rate in the observation group was higher than that in the control group (P<0.05). Conclusion: The robot-assisted

training of hand function rehabilitation has a significant effect in elderly patients with ischemic stroke after thrombolysis, which

could improve upper limb function, restore elbow motion and improve grip strength of patients.
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F1 WMARE—MAREER
Table 1 Comparison of general data between the two groups of patients

485 M= ( n=43) XBBAE (n=43) xItE P{E
MR N (%) ]
B 29 (67.44) 26 (60.47)
0.454 0.500
gl 14 (32.56 ) 17 (39.53)
FiR (%) 68.59 + 2.41 68.18 +2.52 0.684 0.496
JEAE (d) 31.28 +5.37 31.46 +5.59 0.157 0.875
KE (kg) 61.95+4.38 62.37 +4.43 0.440 0.661
MoCA ¥4 ( 4) 20.36+2.74 20.49 + 2.55 0.203 0.840
FREEAL [N (% ) ]
£ 23 (53.49) 26 (60.47)
0.427 0.514
H 20 (46.51) 17 (39.53)
EIHEIN(%)]
SME 30 (69.77 ) 28 (65.12)
PR 10 (23.26) 11 (25.58) 0.259 0.878
12 BH A 3(6.98) 4(9.30)
MAS 3%k [n ( % ) ]
1T 2% 12 (27.91) 11 (25.58)
1 2% 26 (60.47) 28 (65.12) 0.229 0.892
IV 5(11.63) 4(9.30)
RIS N ( % ) ]
= 25 (58.14 ) 23 (53.49)
0.189 0.664
= 18 (41.86) 20 (46.51)
*®2 WABRELBENFHNELE (°)
Table 2 Comparison of upper limb active ROM between the two groups of patients ( °)
Bf (8] A7 B n) wEIEREE wrEhest Rk B BB B B oM ED
4265+ 4565+ 8013+ 2213+ 8932+ 3689+ 849=x
MELH 43
3.65 3.19 5.46 2.65 6.29 3.15 2.33
4219 + 45.72 + 80.45 + 22.48 + 89.56 + 36.72 + 8.51 +
ST BT xf B8 20 43
3.26 3.65 5.22 2.38 5.71 3.25 2.45
HAE — 0.623 0.094 0.263 0.513 0.180 0.233 0.043
P& — 0.535 0.925 0.793 0.609 0.858 0.816 0.966
81.24 + 82.79+ 12574+ 3849+ 15236+ 5122+ 12.78 +
2R H 43
2.38 3.62 4.65 2.45 4.15 2.48 2.62
BT S R 43 7554+ 7631+ 9833+ 3418+ 14122+ 4539+ 10.22+
4 2.55 2.15 5.98 2.33 3.68 2.44 2.11
tHE — 10.679 10.174  23.727 8.216 13.044  10.904 5.094
P& — <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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* 3 WHBERTUTHERR
Table 3 Comparison of different scores between the two groups of patients

?ET*H_: éﬂ%‘] ﬁ'_ﬂﬁ( n) T1 T2 T3 T4 FB‘IE Fiﬁ Fgg[gj
5212+ 7148+ 8289+ 90.15+
22 H 43
3.11 3.52 3.77 3.25
12 529.704 130.517  73.365
5239+ 65.33+ 7564+ 83.08x
MBI Simm a3
(43) 3.25 3.17 3.23 3.11
A — 0.406 8.541 9.583 10.384 — — —
P& — 0.686 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
30.15+ 39.85+ 4886+ 57.58+
WEL4H 43
2.52 2.22 3.31 3.47
6454.607 190.272 106.119
_ 3029+ 3567+ 40.12+ 50.33+
FMA-UE  simum 43
TES (4) 2.41 2.48 3.22 3.05
tE — 0.264 8.098 12.417 10.302 — — —
P& — 0.792 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
69.85 + 82.62 + 91.14+ 105.65+
WEL4H 43
4.74 3.96 3.22 3.55
5516.342  175.821  85.856
FIM 4> HRA 43 69.71+ 7531+ 8533+ 93.31=x
(43) 4.55 3.53 3.19 3.32
tE — 0.161 8.886 8.412 16.672 — — —
P& — 0.872 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

x4 MABESHEENLRIEANLE (kg)

Table 4 Comparison of grip strength of affected upper limb at different timepoints between the two groups of

patients ( kg )
EH BIE(n) T1 T2 T3 T4 Fugs Fez Fuaig
MERLH 43 16.62+2.74 2033+248 2484+284 26.89+255
2091.395 38561 15599
Xt BE 28 43 16.74+239 1842+215 2239%213 2417231
tHE — 0.252 3.812 4.465 5.260 — — —
P& — 0.801 <0.001 <0.001 <0.001 <0.001 0.350  <0.001

JUHE IO RERR G . A R LR S RS A
Gt B, e BA R, Hh T RS
BOMKEA, HA KRB SR, 75 RS AE
DT DX, PRI HA TR My T R
SLIPIEICIEAEFE I R IR B B ACR , A5
Pl 3 g G SN B s € e S I AT N
KT RRE TR TR LA A
S MR B A A, SRR BN TILA

26 MEBERAENE WERHAREIRET
R, 25 A 2FE L (P<0.05), L6,

3 it

SRS ", AR S A A
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®5 WHAEE MAS ZRILE
Table 5 Comparison of MAS grading between the two groups of patients

- 1555 S6I7IE 2 B MAS 3% [n (% ) ] IR AR MAS 2% [n (%) ]
2B
(n) 0% I 2% 1 4% 1173 V& 0 %% 1% %3 M4 V£
10 20 13 0 0 15 26 2 0 0
MELH
(23.26) (46.51) (30.23) (0.00) (0.00) (34.88) (60.47) (4.65) (0.00) (0.00)
4 14 24 1 0 10 17 15 1 0
R ZH
(9.30) (32.56) (55.81) (233) (0.00) (23.26) (39.53) (34.88) (2.33) (0.00)
Z1a — -2.752 -2.818
P& = 0.006 0.005
*6 MHEBERERELEE(N(%)]
Table 6 Comparison of total response rate between the two groups of patients[n ( % ) ]

285 % (n) B3 B T3 BEBE
E2LA 43 15 (34.88) 26 (60.47) 2 (4.65) 41 (95.35)
PORiE] 43 10 (23.26) 24 (55.81) 9 (20.93) 34 (79.07)

P& — — — — 0.024

YRAE T IE B, 45 R R AL A
gplEhe, RERMEEYE . B bk,
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