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Cluster size (mm°) MNI coordinates Talairach coordinates Z value P value Hem  Anatomical
X y z X y z P uncorr Region
424 18 -54 58 18 -50 56 4.24 P<0.001 rt BA7
136 36 -78 2 36 -75 6 373 P<0.001 rt  BA19iifE
56 50 -40 —24 50 -40 -18 3.42 P<0.001 rt BA37
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104 64 -48 6 63 -46 8 34 P<0.001 rt BA213{E
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Comparison Between “Irregular Rhythmic Movements” and “Regular Rhythmic
Movements” Cortical Activation during Motor Imagery Using First-Person
Perspective Imagery:

An fMRI Study on the Difference Between Right and Left Working Memory of Each BA46 Relating to Rhythms

MAKINO Hitoshi and IKOMA Katsunori

Abstract: We are performing rehabilitation for patients using motor imagery. There are two main modes of motor
imagery: first-person perspective imagery (1PPIL: Kinesthetic motor imagery) and third-person perspective imagery
(3PPL: Visual motor imagery). The purpose of this study is to determine the cortical representations in "irregular
rhythmic" and "regular rhythmic" leg movements during motor imagery with toe movements in healthy persons
using 1PPI. 32 healthy subjects with right-dominant legs, participated in the study after signing consent forms.
fMRI of 1.5T was used to map cortical representations associated with motor tasks of the right toes. In these
tasks, subjects watched video clips depicting simple 1PPI actions of toes and were required to imitate the same
movements. This process was done twice, once after the patients watched their own leg movements and one more
time after they watched someone else’s leg movements. The “irregular rhythmic movements” group (16 persons)
and the “regular rhythmic movements” group (16 persons), while imitating toe movements for themselves,
compared with the “irregular rhythmic movements” while imitating toe movements for others, showed an
increased activation in the broad area of cognition, prediction and exercise. Especially the “irregular rhythmic
movements~ group showed an increased activation in the left BA46, the “regular rhythmic movements” group
showed an increased activation in the right BA46. Our results suggest that brain activity within the broad area
of cognition, prediction, and exercise, may increase in “irregular rthythmic movements” and “regular rhythmic
movements”, while imitating toe movements for themselves. Moreover, it is implied in the results that there is the

possibility of activating each working memory in the right and left respectively.

Keywords: fMRI, first-person perspective imagery (1PPI: Kinesthetic motor imagery), Working Memory, Rhythm



