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Fourier Analysis of Pattern Visual Evoked Potentials and
Changes of the Harmonic Component in Longstanding Optic Neuritis
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Abstract

To determine the clinical usefulness of Fast Fourier Transform (FFT) for the detection of
abnormal pattern visual evoked potentials (P-VEPs), the P-VEPs were recorded using a checkerboard
pattern (check size: 14.4’) which was reversed ranging from 4 to 16 per second. Fourteen eyes of 7
patients with longstanding optic meuritis and 15 eyes of age-matched normal controls were examined.
Means and the standard deviation of the square root of the FFT power as a function of spectral
frequency (1.953XfHz, f=1~17) were calulated and statistically significant levels between the two
groups were studied for each reversal rate. When the reversal rate was more than 8/sec, The 1st or
2nd harmonic components decreased significantly in optic neuritis and the significant levels (p) of the
1st harmonic component were lower than that (p) of 2nd or 3rd harmonic component. When the
reversal rate was 6/sec, the 1st and 2nd harmonic components decreased significantly and 1st
harmonic component had the same level of significance as the 2nd harmonic component. When the
reversal rate was 4/sec, the 2nd, 3rd, 5th and 6th harmonic components decreased significantly but 1st
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harmonic component did not. The level of significance of the 3rd harmonic component was the lowest
followed by that of 2nd harmonic component. It was concluded that 2nd and 3rd harmonic components
of transient P-VEPs decreased more significantly than 1st harmonic component in optic neuritis and
the abnormality in the power spectrum of transient P-VEPs in optic neuritis could be detected as
sensitive as that of steady state P-VEPs by estimating higher harmonic components of the power
spectrum. (Acta Soc Ophthalmol Jpn 96 : 1449—1457,1992)

Key words : Fourier transform, Harmonic component, Pattern visually evoked potentials,
Longstanding optic neuritis, Reversal rate
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