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Effects of hybrid peripheral neuromuscle stimulation on motor recovery of upper
extremity early after stroke
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We aimed to investigate the effects of neuromodulators, such as
neuromuscular stimulation (NMES) and repetitive peripheral magnetic stimulation (rPMS) on severe UE
paresis during early acute phase of stroke. Outcome measures included UE motor section of the
Fugl-Meyer Motor Assessment Scale (FMA-UE), Wolf motor function test (WMFT), and box and block test
(BBT). To adjust the different treatment durations, we defined “ progress rate” as the gains of UE
function scores divided by treatment duration. The progress rate was significantly different in
FMA-UE and WMFT, but not in BBT. We demonstrated the favorable effects of both neuromodulators
(coupled EMG-triggered NMES and cyclic NMES or rPMS) on severe upper extremity (UE) function for
early acute phase patients with stroke by showing a significant facilitation of UE motor recovery
when applied neuromodulators to affected UE compared with standard care group.
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5.8 session preconditioning
NMES 10.87 ( 5.2) rPMS 7.8 (+3.5) SC
16.5 (x9.6) NMES SC rPMS SC
Z 2.12, p = 0.034
4-1)Fugl-Meyer Motor Assessment scale
FMA-UE score NMES 20.25(+ 12.3) rPMS  14.6(+ 14.8) SC  19.0(+ 11.9)
SC NVES (p = 0.88) rPMS  (p = 0.97)
NMES  42.0(+ 7.1) rPMS  38.3(+ 15.5) SC  36.5(x
11.3) NMES SC (p=0.28) rPMS SC  (p=0.90)
progress rate NMES SC (z = 2.07,
p =0.036, r = 0.50) rPMS SC (Z 2.98, p=0.003, r =0.68)
r large size ( 0.5)
4-2) Wolf motor function test
WMFT FAS score  NMES 22.3 (x 12.0) rPMS 18.7 (¢ 16.6) SC 18.2
(+ 6.5) SC NMES  (p = 0.49) rPMS  (p = 0.86)
NVES  38.1 (+ 7.4) rPMS  40.8 (+ 15.5) SC  30.4
(+ 6.7) SC NMES (p = 0.06 r = 0.50)
large size rPMS  (p = 0.09) progress
rate NMES SC (Z =0.90, p=0.41, r = 0.24) rPMS
SC (Z 2.60, p =0.009, r = 0.60) r
large size( 0.5)
4-3) Box and Block test
Box and Block test score NMES 5.6 (£ 10.5) rPMS 6.9 (= 10.1)
SC 3.4 (£ 7.4) SC NMES  (p = 0.40) rPMS  (p = 0.31)
NMES  11.1 (+ 10.5) rPMS  15.0 (+ 18.3) SC
6.0 (+ 11.7) NMES SC (p = 0.15) rPNS SC
Progress rate

(p = 0.31)
(p = 0.41; p = 0.28)
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