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Recording and analysis of spontaneous MEG
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Introduction

The human alpha rhythm has been described to have a frequency range of 8-13
Hz. It occurs during wakefulness over the parieto-occipital regions of the brain, and it
has two intrinsic characteristics: suppression caused by the opening of the eyes, and
asymmetry in the cranial distribution (Steriade et al,, 1990; Duffy etal., 1989). Asymmetry
in the cranial distribution was reported to be a recurrent feature of spontaneous alpha
rhythms. Particularly, right handed people manifest alpha rhythms with lower strength
over the left hemisphere (Butler, 1988).

The present research employed a 64 channels whole-cortex MEG system in
order to record human brain spontaneous alpha rhythm.

Methods

Single trials were recorded from ten human subjects asked to rest, either with
eyes closed or opened, in relaxed wakefulness. The experiments were conducted by a
whole-cortex 64-channels MEG helmet (CTF Systems Inc.) placed in a magnetically
shielded room. In order to determine the baseline of MEG experimental noise, a single
trial recording was done in absence of the subject before each experiment. MEG
measurements were low-pass filtered on line (0-100 Hz) with the sampling rate of 312.5
Hz.

In order to investigate differences in the activity of the two hemispheres, we
adopted the following method. For each of the MEG sensors, the raw signal (0-100 Hz)
recorded was fractionated in cascade time windows. Each time window was 1000 msec
long, and overlapped the precedent for a duration of 800 msec. Fast Fourier Transform
(FFT) was applied to each time window. The spectral energy in the alpha range (8-13
Hz) was computed from each of the frequency spectrum that resulted from the FFTs. In
each of the time windows, a single-tailed t value (P<0.05 and P<0.01) was computed on

the basis of the spectral energy of the MEG sensors: t=(Y1-Y2)/SpV(1/n1)+(1/n2) (
Xj i=1,2: mean values of the spectral energy in the alpha range, Sp: pooled standard

deviation of the spectral energy, nj i=1,2: number of sensors in the parieto-occipital area
of left and right hemispheres).

Results

In seven of the subjects studied, the intensity of the alpha rhythm was considerably

reduced when they were at rest while eyes opened. Contrary, the other three subjects
didn't show reduction. Fig. 1 shows frequency spectra of the MEG spontaneous recording
(subj. CC) for the experimental conditions of eyes closed (blue), eyes opened (green),
and the baseline of MEG instrumental noise (black). All of the sensors are superimposed,
and cursors include the alpha range (8-13 Hz). The MEG instrumental noise was about
10 fT rms/VHz. The alpha rhythm was recorded with relatively high signal-to-noise
ratio. It was about 20 and 10 respectively for eyes closed and eyes opened.
The three subjects for which the alpha rhythm did not show reduction due to the
opening of the eyes, had a frequency spectrum peaked around 400 fT rms/VHz (subject
MA), 200 fT rms/VHz (subject TA) and 150 fT rms/YHz (subject SH), for both experimental
conditions. In the other seven subjects, the frequency spectrum of the alpha rhythm
showed peaks within 150-800 fT rms/YHz for the experimental condition of eyes closed,
and within 50-200 fT rms/VHz for the experimental condition of eyes opened.

Table 1 summarizes for each subject, and for each experimental condition, the
amount of time as percentage of the MEG measurement time, for which the activity of
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Fig. 1. Frequency spectra of the MEG spontaneous recording (subj. CC).' Blue: eyes
closed; green: eyes opened; black 1: MEG instrumental noise.

one hemisphere resulted significantly stronger than that of the opposite (P<0.05 and
P<0.01). Subjects CC, TA and MT showed a sensible predominance of the activity of
the left hemisphere in respect to that of the right hemisphere. On the contrary, subjects
AY, MA and EN showed a sensible predominance of the activity of the right hemisphere
for both the experimental conditions of eyes closed and opened (see Table 1).
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Table 1. Summary of the cumulative MEG measurement time, and the percentage
of time for which the activity of one hemisphere resulted significantly stronger than that
of the opposite (P<0.05 and P<0.01). R/Prev (L/Prev): prevalence of the right (left)
hemisphere.

Discussion

Previous research (Salmelin et al., 1994) reported that during a passive viewing
task, alpha activity showed reduction of intensity for all the subjects tested, though it
was not completely suppressed. In our experiments, the alpha rhythm showed no
suppression for three of the ten subjects. Similarly, it was reported that in some cases,
alpha activity does not attenuate with eyes opening (Duffy etal., 1989).

Butler (1988), described that the alpha activity was lower in amplitude over the
left hemisphere than the right, as a normal teature of the EEG of right handed people.
We can confirm this behavior only for three of the ten subjects that were examined.
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