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The novel electrical stimulation approach for hypertonia with flexor pattern of the arm after stroke
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Abstract: The purpose of the study was to investigate whether a novel electrical stimulation approach can improve
hypertonia of the arm in chronic stroke patients. Five chronic stroke patients who had severe arm spasticity were enrolled
in this study. The participants were performed electrical stimulation combined with eccentric stretching to wrist extensor
muscles in affected side for 5 minutes. Outcome measures included modified ashworth scale (MAS), active range of
motion, electromyographic activity of wrist flexor and extensors during maximum voluntary contraction (MVC) and
H-reflex / M-response ratio of flexor carpi radialis. MAS score decreased significantly after the intervention. Four of 5
cases improved active range of motion, and 2 cases showed reduction of EMG activity of FCR during dorsiflexion MVC
and H/M ratio. These results suggest that the electrical stimulation combined with eccentric stretching may improved
increased muscle tone, hyperexcitability of spinal motoneurons, abnormal EMG pattern during wrist dorsiflexion
movement.
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Figure 1. Wernicke-mann posture in post stroke patient (left). BRI 50 us D6 R LAY (3-300us) b b, HlEK

Schematic explanation of our proposed intervention method.
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Table 1 Characteristics of participants

Onset Stroke Gri FMA
Number Age (y) type, side (kng; U/E
Case 1 64 8.5 CH, L 0 18
Case 2 67 9.7 CI,R 6.5 20
Case 3 64 12.8 CH, L 9.2 38
Case 4 67 16.2 CI,R 0 15
Case 5 48 0.6 CH,R 0 21

CH: cerebral hemorrhage, CI: cerebral infarction, Grip: Grip strength
of affected side, FMA U/E: Fugl-Meyer Assessment of Upper
extremity(0-66, the higher score is good.)
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Figure 2. Comparison of the MAS (A), active range of motion
(B) and Hmax/Mmax ratio between pre- and post-intervention
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