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Abstract

Objective: To compare the effects of novel high frequency repetitive transcranial magnetic stimulation (rTMS)
and standard low frequency rTMS to contralesional hemisphere on the motor function of moderate-severe hemi-

plegic upper limbs after stroke and to analyze the characteristics of motor cortex reorganization using function-
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al near-infrared spectroscopy (fNIRS).

Method: Twenty stroke patients with moderate-severe hemiplegic upper limbs (proximal upper extremity Fugl-
Meyer scale less than 26) were randomly divided into high-frequency rTMS (HF-rTMS) and low-frequency rT-
MS (LF-rTMS) groups. In addition to conventional drug treatment and rehabilitation training, patients in HF-
rTMS group received 5 Hz rTMS (excitation) to contralesional dorsal premotor cortex (cPMd) while patients
in LF-rTMS group received 1Hz rTMS (inhibition) to contralesional primary motor cortex(M1), respectively.
The evaluation was performed before and after the 20th day of the treatment. The Fugl-Meyer assessment scale-
upper extremity (FMA-UE) was used to measure upper limb motor function. The changes of oxyhemoglobin
(HbO,) concentration and resting- state functional connectivity (FC) changes of the primary motor cortex
(M1), premotor cortex (PMC) and supplementary motor area (SMA) were analyzed by fNIRS.

Result: MDChanges in upper extremity motor function:
(P<0.05); the total FMA-UE scores of patients in the HF-rTMS group were higher than those in the LF-rT-
MS group(P<0.05). In addition, the scores of FMA-UEproximal increased more significantly(P<0.01). @Chang-
es in the HbO, concentration in motor cortical areas: the HbO, in M1 and PMC of contrale-
the HbO. in ipsilesional M1
increased and HbO, in contralesinoal M1 decreased in LF-rTMS group(P<0.05). ()Changes in the lateralization
index (LI) : the LI of the motor cortex increased significantly in LF-rTMS(P<0.01), and the
LI of the motor cortex in HF-rTMS group also increased, but the difference was not significant(P>0.05). @
in HF-rTMS group, FC between contralesional PMC and M1 increased (P<0.05)
while FC between contralesional PMC and lesional M1 decreased (P<0.05). In LF-rTMS group, FC between
contralesional PMC and M1, lesional PMC and M1,
nificance(P>0.05).

Conclusion: The effect of high-frequency rTMS excitation to contralesional dorsal premotor cortex in patients

FMA-UE scores improved in both groups after treatment

after treatment,

sional side and in M1 of ipsilesional side increased in HF-rTMS group(P<0.05);

after treatment,

Changes in resting-state FC:

lesional SMA and M1 all changed without statistical sig-

with moderate-severe upper limb hemiplegia after stroke is better than that of conventional low-frequency inhibi-
tion to contralesional M1 in improving upper limb motor functions. It may be related to the fact that this nov-
el neuromodulation method is more beneficial to activate the cortical excitability of contralesional PMC and
M1, strengthen the functional connections in contralesional hemisphere, between two hemispheres and cortical-
subcortical circuits, so as to promote the motor function recovery of the hemiplegic upper limb, especially the
proximal of upper limb for stroke patients.
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