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Effects of motor imagery combined with functional electrical stimulation on upper
limb motor function of patients with acute ischemic stroke
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[Abstract] Objective To explore the effects of motor imagery (MI) combined with the third
generation functional electrical stimulation (FES) on upper limb motor function in acute ischemic stroke
patients with hemiplegia. Methods Forty acute ischemic stroke patients, within 48 h of onset, were
randomly divided into FES group (N =20) and combination group (FES combined with motor imagery, N =
20). All patients received basic routine rehabilitation training, for example, good limb positioning,
accepting braces, balance training and training in the activities of daily living (ADL). FES group received
the third generation FES therapy and the combination group also received motor imagery for 2 weeks. All
of the patients were assessed with Fugl-Meyer Assessment (FMA), Action Research Arm Test (ARAT) and
active range of motion (AROM) of wrist dorsiflexion before and after 2 weeks of treatment. Results After
2 weeks of treatment, the 2 groups had significantly higher FMA score, ARAT score and AROM of wrist
dorsiflexion than that in pre-treatment (P =0.000, for all). Besides, the FMA score (1 =-2.528, P =0.016),
ARAT score (1 = - 2.562, P = 0.014) and AROM of wrist dorsiflexion (¢ = - 2.469, P = 0.018) in the
combination group were significantly higher than that in the FES group. There were interactions of
treatment methods with observation time points (P < 0.05, for all). Conclusions Motor imagery combined
with the third generation FES can effectively promote the recovery of upper limb motor function and motion
range of wrist dorsiflexion in patients with acute ischemic stroke.

[Key words] Stroke; Movement disorders; Upper extremity; Exercise therapy; Electric
stimulation therapy; Rehabilitation
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Table 1. Comparison of general data of patients between

2 groups*
FES Combination  x’ort
ftem (N=20) (N=20) value © YoUE
Sex [case (%)) 0.017 0.744
Male 12(60.00) 13 (65.00)
Female 8(40.00)  7(35.00)

Age (¥ +5, year) 61.62£9.65 61.37£9.51 0.099 0922

Hemiplegia [case (%)] 0.012 0.749
Left 9 (45.00) 8 (40.00)
Right 11 (55.00) 12 (60.00)

Unhealthy habits [case (%)]
Duration (x £s, h)

NIHSS (x £, score)

6(30.00)  7(35.00) 0.114 0.736
35.55+8.80 36.15+8.42 -0.220 0.856
930£2.75  9.95+2.48 -0.784 0.466

*x? test for comparison of sex, hemiplegia and unhealthy habits,
and ¢ test for comparison of others. FES, functional electrical
stimulation , 27 GE ¥k B 0] i K ; NIHSS, National Institute of Health
Stroke Scale, 58 [ [F 57 TAEBFFE Be A< Hh i =

F95 By, R IR TN 10 81550 2= 1 i 5 AR A
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Table 2. Comparison of FMA, ARAT and AROM of wrist
dorsiflexion before and after treatment between 2 groups

(x s, score)

Group N Pre-treatment Post-treatment
FMA
FES 20 18.65+5.43 27.10+5.59
Combination 20 18.25+4.94 32.85+8.49
ARAT
FES 20 4.60+0.99 7.70 £2.02
Combination 20 4.30+0.86 10.00 +3.46
AROM
FES 20 19.70 +3.01 25.55+3.94
Combination 20 19.33+3.26 29.20+5.30

FMA, Fugl-Meyer Assessment, {& b Fugl-Meyer iz 2} ) B8 1T f it 3% ;
ARAT, Action Research Arm Test, I i sl V5 8F 53 1 5 & %% ; AROM,
active range of motion, i J& 17 #5115 Zh {5 fl. The same as Table 3

®3 KSR S FES AR EIRITHIE L 0E S RE MY
AN BT Ry 22 A BT R

Table 3. ANOVA for repeated measurement design of FMA,

ARAT and AROM of wrist dorsiflexion before and after

treatment between 2 groups

Source of variation S df MS Fvalue P value

FMA
Treatment 143.112 1 143.112 2437 0.127
Time 2656.513 1 2656.513  133.023  0.000
Treatment X time 189.113 1 189.113 9.470  0.004
Error within group 758.875 38 19.970
Error between groups 2231.775 38 58.731

ARAT
Treatment 20.000 1 20.000 3273 0.078
Time 387.200 1 387.200 137.510  0.000
Treatment X time 33.800 1 33.800  12.004  0.001
Error within group 107.000 38 2.816
Error between groups ~ 232.200 38 6.111

AROM
Treatment 54.450 1 54.450 1.913  0.096
Time 1332.450 1 1332.450  94.698  0.000
Treatment x time 80.000 1 80.000 6.147  0.018
Error within group 494.550 38 13.014
Error between groups ~ 710.350 38 18.693
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