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Comparison Between “Rostral Anterior Cingulate Cortex” and “Dorsal Anterior
Cingulate Cortex” Cortical Activation During Motor Imagery:

Using First-Person or Third-person Perspective Imagery-An fMRI Study-

MAKINO Hitoshi and IKOMA Kazunori

Abstract: We are performing rehabilitation for patients using motor imagery. There are two main modes of motor
imagery: first-person perspective imagery (1PPI: Kinesthetic motor imagery) and third-person perspective imagery
(3PPL: Visual motor imagery). The purpose of this study is to determine the cortical representations in 1PPI and
3PPI during motor imagery with toe movements in healthy people. 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
or 3PPI actions of toes and were required to imitate the same movements. The 3PPI group (16 persons), while
imitating toe movements for someone else’s 3PPI, compared with the 1PPI while imitating toe movements for
someone else’s 1PPI, showed an increased activation in the left rostral Anterior Cingulate Cortex (rACC) and
right Angular Gyrus (AG). The 1PPI group (16 persons), while imitating toe movements for someone else’s 1PPI,
compared with the 3PPI while imitating toe movements someone else’s 3PPI, showed an increased activation
in the left dorsal Anterior Cingulate Cortex (dACC) and left Supramarginal Gyrus (SMG). The rACC is related
to emotion, and the dACC is related to cognition. Our results suggest that brain activity within the broad area of
emotion may increase in 3PPI, while imitating toe movements for someone else’s 3PPI, and brain activity within
the broad area of cognition may increase in 1PPI, while imitating toe movements for others 1PPI. Moreover, it is
implied in the results that the therapist should sit opposite the patient to activate the emotional aspect of the patient

and sit next to the patient activate the cognitive aspect.

Keywords: fMRI, first-person perspective imagery (1PPI: Kinesthetic motor imagery), third-person perspective
imagery (3PPIL: Visual motor imagery), Rostral Anterior Cingulate Cortex(rACC), Dorsal Anterior
Cingulate Cortex (dACC)



