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Evaluation on Curative Effect of Different
Fre?uencies of rTMS on Cognitive
Dysfunction after Stroke Based on
Magnetic Resonance 3D-ASL*
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ABSTRACT

Objective The aim of this study was to evaluate the curative effect of different frequencies of repeated
transcranial magnetic stimulation (rTMS) on cognitive dysfunction after stroke based on magnetic resonance
three-dimensional arterial spin labeling (3D-ASL). Methods A total of 120 patients with cognitive dysfunction
after stroke treated in the hospital were enrolled between February 2019 and November 2022. According
to random number table method, they were divided into control group (pseudo magnetic stimulation),
low frequency group (1Hz rTMS) and high frequency group (10Hz rTMS), 40 cases in each group. All were
treated for 4 weeks. The cognitive function, daily memory ability, activities of daily living and motor function
in different groups were compared. The cerebral blood flow (CBF) in different brain areas was detected
by 3D-ASL. Results After treatment, scores and total score of Montreal cognitive assessment (MoCA) were
significantly increased in the three groups (P<0.05), which were higher in low frequency group and high
frequency group than control group. The scores of visual space and executive function, and orientation,
and total score were higher in high frequency group than low frequency group (P<0.05). After treatment,
scores of Rivermead behavioral memory test (RBMT) and modified Barthel index (MBI) in the three groups
were significantly increased (P<0.05), which were higher in low frequency group and high frequency group
than control group. MBI score was higher in high frequency group than low frequency group(P<0.05). After
treatment, score of Fugl-Meyer assessment (FMA) in the three groups was significantly increased (P<0.05),
which was the highest in high frequency group, followed by low frequency group and control group (P<0.05).
After treatment, CBF values of different brain areas in the three groups were significantly increased (P<0.05).
CBF values of bilateral frontal lobes, left temporal lobe and bilateral basal ganglia were the greatest in high
frequency group, followed by low frequency group and control group (P<0.05). Before treatment, MoCA
score was positively correlated with CBF values of left/right frontal lobe, temporal lobe and basal ganglia
(r=0.683, 0.651, 0.485, 0.574, 642, 569, P<0.001). Conclusion High-frequency rTMS can significantly improve
cognitive function and motor function after stroke, which may be related to recovering cerebral blood
perfusion in frontal lobe, temporal lobe and basal ganglia.

Keywords: Stroke; Cognitive Function; Magnetic Resonance Three-dimensional Arterial Spin Labeling;
Repeated Transcranial Magnetic Stimulation; Stimulation Frequency
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