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Note: red indicates that the effect connectivity between brain regions is enhanced after treatment in the control group in figure A; blue

indicates that the effect connectivity between brain regions is weakened after treatment in the observation group in figure B; red

indicates that compared with the control group,the effect connectivity between brain regions is enhanced in the observation

group in figure C.
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Figure 1 Comparison of effect connectivity in various brain regions between two groups before and after treatment
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ABSTRACT Objective To observe the effects of intermittent 7heta burst stimulation (iTBS) combined with low-frequency
repetitive transcranial magnetic stimulation (LF-rTMS) on upper extremity motor function of patients after stroke. Methods A total
of 32 patients with stroke treated in the Yueyang Hospital of Integrated Traditional Chinese and Western Medicine, Shanghai Univer-
sity of Traditional Chinese Medicine from April to December 2023 were enrolled and randomly divided into control group and obser-
vation group, with 16 cases in each group. During the treatment, one case in the control group dropped out due to a new medical con-
dition, and one case in the observation group dropped out due to unwillingness to cooperate with post-intervention assessment. A to-
tal of 15 cases were included in each group finally. The observation group received LF-rTMS and iTBS in addition to conventional
stroke rehabilitation therapy and medication. LF-rTMS was administered to the contralateral primary motor cortex (M1) at an inten-
sity of 80% of the resting motor threshold for 20 minutes per session; iTBS was administered to the ipsilateral supplementary motor
area (SMA) at an intensity of 80% of the active motor threshold for three minutes per session, once daily for 10 consecutive days.
The control group received sham LF-rTMS and sham iTBS treatment using the same devices and parameters as those in the observa-
tion group in conjunction with conventional rehabilitation therapy and medication. Fugl-Meyer Assessment Upper Extremity (FMA-
UE) score was used to evaluate upper limb motor function one day before treatment and 10 days after treatment; Functional near-
infrared spectroscopy (fNIRS) was used for real-time detection of changes in brain oxyhemoglobin (HbO,) and deoxyhemoglobin
(HbR) concentrations; adverse events such as headache, dizziness, and seizures were observed. Results (1) FMA-UE score: com-
pared with those before treatment, FMA-UE scores in both groups significantly increased after treatment (P<0.05). Compared with
the control group, FMA-UE score in the observation group was significantly higher after treatment (P<0.05). (2) Effective connec-
tivity between brain regions: the effective connectivity from the affected SMA to the unaffected SMA in the control group signifi-
cantly increased after treatment (P<0.05). Conversely, the effective connectivity from the affected M1 to the unaffected DLPFC in
the observation group significantly decreased after treatment (P<0.05). Compared with the control group, the effective connectivity
from bilateral DLPFC, unaffected SMA, and M1 to the affected M1 in the observation group was significantly enhanced after treat-
ment. Similarly, the connectivity from the unaffected SMA to both the unaffected M1 and affected SMA was also significantly
enhanced (P<0.05). (3) Safety: No adverse events, such as epilepsy or headache occurred during the treatment. Conclusion The
combination of iTBS and LF-rTMS can improve the upper extremity motor function of patients with stroke, and it is safe and worthy
of clinical application. The underlying mechanism may involve the modulation of neural circuit remodeling and the facilitation of
functional reorganization within the motor cortex.

KEY WORDS stroke; upper extremity motor function; repetitive transcranial magnetic stimulation; intermittent 7heta burst stimu-
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