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Face perception is considered to be one of the most important factors of daily life
in animals. There are many studies concerning face perception, using microelectrodes
in monkeys and the face-specific neurons are found in the temporal cortex, mainly in
the superior temporal sulcus (STS) and convexity of the inferior temporal (IT) cortex.
In clinical studies, prosopagnosia is usually produced by lesions in the bilateral
hemispheres, but its symptoms can also be produced by damage to the right
hemisphere alone. In normal subjects, there have been various reports concerning the
neural basis of the processing of face perception using electroencephalography (EEG)
recorded from the scalp, from the cortical surface or from the intracerebral regions,
and using positron emission tomography (PET) and functional magnetic resonance
imaging (fMRI). As in the animal studies, the importance of the STS and IT,
particularly the latter, was reported. Bilateral hemispheres were activated in most
reports, but a large number of studies reported the dominance of the right hemisphere.

Magnetoencephalography (MEG) has the theoretical advantages of localizing
brain dipoles due to reduced effects caused by cerebrospinal fluid, skull and skin, and
its excellent temporal resolution is much higher than those of fMRI and PET.
Therefore, the detailed temporal processing of information can be identified only by
MEG and EEG. However, multiple areas including the primary visual cortex may be
activated in response to face stimuli, and their activities must be temporally
overlapped. To explore this concept, they used spatio-temporal multiple dipole models
for analyzing MEG, and recorded EEG simultaneously. The objective of this study was
to determine the temporal and spatial information traces of face perception in humans
by MEG and EEG.

They used 5 different visual stimuli, face with opened eyes, face with closed eyes,
eyes, scrambled face, and hand, and they were shown in random order. Subjects were
asked to count the number of Aand stimuli. To analyze the complicated brain responses
to visual stimuli, they used brain electric source analysis (BESA) as the spatio-
temporal multiple source model. In MEG recording, the 1M and 2M components were
identified in all subjects. The 1M was recorded to all kinds of stimuli but the 2M was
recorded only to face and eyes. The 2M was recorded from the right hemisphere in all
subjects, but in only 5 of 10 subjects from the left hemisphere. The mean peak latencies
of the 1M and 2M were approximately 132 and 180 msec, respectively. The interpeak
latency between 1M and 2M was approximately 48 msec on average but the
interindividual difference was large. The 2M latency to eyes was significantly longer
than that to face, and there was no significant difference of the 2M latency between
face with opened eyes and face with closed eyes. The 1M was generated in the primary
visual cortex in the bilateral hemispheres, and the 2M was generated in the inferior

temporal cortex, around the fusiform gyrus. In the EEG recording, face-specific
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components, positive at the vertex and the negative at the temporal areas were clearly

recorded. The EEG results were fundamentally compatible with the MEG results.

The amplitude of the component recorded from the right hemisphere was significantly

larger than that from the left hemisphere. These findings suggest that the fusiform

gyrus plays an important role in face perception in humans and that the right
hemisphere is more dominant. Face perception takes place approximately 48 msec
after the primary response to visual stimulation in the primary visual cortex, but the
period of information transfer to the fusiform gyrus is variable among subjects.

Detailed temporal and spatial analyses of the processing of face perception can be

achieved with MEG.

The important findings identified in the present study are summarized as
follows;

(1) The IT areas around the fusiform gyrus are activated in response to face and eyes
stimulation. This area did not respond to scrambled face nor hand stimulation.
There was no significant difference of ECD location among face with opened eyes
and closed eyes, and eyes. Activities in the STS were not clearly identified.

(2) The period between the peaks of the 1M and 2M, which probably indicated the
period of information transfer from the primary visual cortex to the IT area, was
about 48 msec, but the inter-individual difference was large.

(3) The IT in the bilateral hemispheres were activated in about half of the subjects, but
only the right IT was activated in the other half. The amplitudes of the EEG
components recorded from the right hemisphere were significantly larger than
those from the left hemisphere.

(4) Regarding the effects of eyes, there was no significant difference in latencies and
amplitudes between face with opened eyes and face with closed eyes, but the
responses to eyes were significantly longer in latency than those to face with
opened and closed eyes (P<0.01). When using the simple gray background as eyes
stimuli, the number of subjects who showed clear responses to eyes was much
increased, compared with the experiment when using scrambled face as the
background.

(56) Recording EEG and MEG simultaneously was very useful to elucidate the

generating mechanisms of both EEG and MEG components.
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