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Modulation of Motor Cortical Excitability Induced by Combined Visual Attention
to Guide Finger Movement
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Han Young Jung, M.D.
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Objective: To evaluate the effect of multiple sensory stimulation on cortical excitability by using
transcranial magnetic stimulation (TMS).

Method: Thirteen right handed young adults without neurological deficit were enrolled. Cortical excitability
was tested by measuring recruitment of motor evoked potentials [recruitment curve (RC)], intracortical
inhibition (ICI), and intracortical facilitation (ICF) at the abductor pollicis brevis of the dominant hand
in two different conditions: (1) group A: active thumb and index finger pinch movement while observing
the congruent finger movement in a screen with 0.2 Hz bell sound for 30 minutes, (2) group B: the
same active finger movement in a dark screen with the same bell sound for 30 minutes. All of these
procedures were done with a randomized crossover design.

Results: The amplitude of MEP and the slope of all RC (140%,160% of the resting motor threshold)
of group A showed increment after visually-guided finger movement and the level of ICI showed
decrement after visually guided finger movement (p<0.05), but there was no change in the level of
ICF (p>0.05) in group A. In group B, the amplitude of MEP and the levels of ICI, ICF showed no
significant changes following finger movement with no visual guidance (p>0.05), but the slope of RC
with 140% showed increment (p <0.05).

Conclusion: These findings suggest that cortical excitability can be enhanced by simple repetitive motor
practice. The congruent sensori-motor stimulations lead to corresponding additional effect on cortical
excitability, presumably by recruitment of remote motor neurons. (Brain & NeuroRehabilitation 2010;
3: 106-110)
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lation protocols. VA: visual atten-
tion, ATIM: active thumb to index
movement.

Group 2: VA + ATIM
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Table 1. Changes of MEP, RC, ICI & ICF in Visual Attention and No-Visual Attention using TMS Study
VA No-VA
Measure
Baseline After task Baseline After task
MEP 57.01+32.20 70.96+36.91* 56.57+34.59 59.59+26.13
ICI (%) 0.79+0.30 0.73+£0.49* 0.73+0.31 0.69+0.81
ICF (%) 2.24+1.20 2.50£1.21 2.20£1.41 2.39+1.44
RC
140% RMT 2.24+0.62 2.61+0.55* 2.26+0.64 2.88+1.54*
160% RMT 3.54+1.18 4.19+2.28* 3.33£1.06 4.17£2.16

Values are mean+S.D. Significance level indicates *p <0.05. VA: visual attention, MEP: motor evoked potential, RC: recruitment curve,
ICL: intracortical inhibition, ICF: intracortical facilitation, RMT: resting motor threshold, TMS: transcranial magnetic stimulation.
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