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Abstract

Comparison of the effects of the primary motor cortex
and medial frontal cortex stimulation
on pain and sensory perception in healthy volunteers
using 10 Hz repetitive transcranial magnetic stimulation

Won Su Doh

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Eun Suk Park)

It is known that motor cortex stimulation by inserting an electrical probe
through the epidura space decreases pain. Researchers reported in previous
studies that this stimulation is also effective for reducing thalamic pain,
trigeminal neuropathic pain, phantom limbic pain, and neuropathic pain. The
effectiveness of motor cortex stimulation for controlling pain was reported
recently using non-invasive repetitive transcranial magnetic stimulation (rTMS).
Nonetheless, the degree of pain reduction has been different in each study, and
not many studies have been done on the effects of stimulating other areas of the
brain important for controlling pain by stimulating the primary motor cortex

area. Thus, repetitive transcranial magnetic stimulation (10Hz) was applied in
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the motor cortex and medial frontal cortex to examine the effects on current
perception threshold (CPT) and pain tolerance threshold (PTT) in healthy adults,
for the purpose of examining the role of each area of the brain for controlling
pain and the possibility of actually applying this method in clinical settings.

In 16 healthy young male and female adults (9 men and 7 women whose
mean age was 26.7 £ 4.9 years), repetitive transcranial magnetic stimulation
was applied in the primary motor cortex in 8 subjects and the medial frontal
cortex, 8 subjects. Changes in CPT and PTT were measured before stimulation
and by stimulation 1, 30 and 60 min. Repetitive transcranial magnetic
stimulation was applied at 10 Hz, which was 90% of motor threshold, at 900
sites (50 sites x 18 areas at an interval of 10 sec between stimulation areas).
Sham stimulation was al so done by changing the order of stimulation.

In the subjects whose medial frontal cortex was stimulated, CPT was not
significant difference according to time after repetitive transcranial magnetic
stimulation, but PTT was significantly decreased by 30 min after stimulation
compared with sham stimulation (p<0.05). On the other hand, in the subjects
whose primary motor cortex was stimulated, CPT was significantly increased
by 30 min after stimulation compared with sham stimulation and PTT was aso
significantly increased by 1 and 30 min after stimulation (p<0.05), suggesting
that the medial frontal cortex also participates in controlling pain as in the case

of primary motor cortex. However, each area showed an opposite response to
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repetitive transcranial magnetic stimulation, suggesting that a different

mechanism of controlling painisinvolved in each area.

Keywor ds: repetitive transcranial magnetic stimulation, primary motor

cortex, medial frontal cortex, anterior cingulate area, pain
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