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Development of repetitive transcranial magnetic stimulation therapy for
post-stroke upper limb hemiparesis based on the fNIRS measurement
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The brain activity of the subacute stroke patients was serially measured
using fNIRS. We found the positive correlation between the improvement of upper limb function and
the activation of the unaffected cerebral hemisphere. A multidisciplinary rehabilitation of
sub-acute stroke patients might enhance the compensatory movements and pre-existing motor network
from the non-lesional motor cortex.

The case report described the progression of interhemispheric asymmetry in a patient with subacute
stroke using fNIRS measurements. The low frequency repetitive transcranial magnetic stimulation and
intensive occupational therapy (LF-rTMS/0T) improved upper limb motor function and facilitated a
shift in brain activation to the lesional hemisphere.

The patients with shift in brain activation to the non-injured side showed better motor recovery in
response to rTMS/0T therapy. Evaluation of brain asymmetry with fNIRS may allow the prediction of
response to LF-rTMS/0T treatment.
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Fugl-Meyer Assessment FMA

Action Research Arm Test ARAT 1 T1 3 T3
4
6 Laterality index LI
71
17 FMA 30 ARAT
6
FMA, ARAT TNIRS
TNIRS 49ch  fNIRS ROI

LI



59 20 61.1

rTNS rTNS fNIRS
NIRS 49ch  NIRS
ROI
LI LI L o 1
L -1 0 2 2 rTNS
8 « 7 68.8 ) FMA
ARAT LI FMA
LI ARAT LI
ALl
FMA ARAT
P P
T1 LI
BA4 -0.119 0.779 0.405 0.320
BAG -0.214 0.610 0.190 0.651
ALl

BA4 0.024 0.955 -0.714* 0.047
BA6 0.262 0.531 -0.048 0.911

FMA: Fugl-Meyer Assessment, ARAT: Action Research Arm Test, Ll: Laterality Index.
*<0.05.
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2 rTMS rTMS
28 56 109 123
FMA 30 47 48 52
ARAT 6 34 35 37
LI on BA4+6 -0.419 0.100 -0.190 -0.073

rTMS, repetitive transcranial magnetic stimulation; FMA, Fugl-Meyer Assessment; ARAT,

Action Research Arm Test; LI, laterality

index.
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27 32 FMA Wolf Motor function
test WMFT
FMA WMFT LI
FMA WMFT FMA: r= -0.168, p=0.040;
WMFT: r = -0.324, p=0.012
rTMS
rTMS fNIRS
P value
N = 27 N = 32
Laterality Index -0.24 (-0.51 - -0.11) 0.16 (0.04 - 0.31)
12 (44.4) 8 (25.0) 0.116
67 (56.5 - 70) 65 (54.75 - 69) 0.338
FMA 41 (27 - 50.5) 52 (42.5 - 55.25) 0.021*
FMA 3 (2 -6) 2 1-3 0.028*
WMFT 417 (92.4 - 989) 125 (57.2 - 279) 0.026*
WMFT 45.0 (11.9 - 162) 9.8 (2.7 - 41.6) 0.025*
IQR % p<0.05
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