Steady-State Visual Evoked Potentials in
Responses to Pattern Reversal in Normal Adults
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Abbreviations : CV, coefficient of variation ; LO, light occipital portion ; MF, midline
frontal portion ; MO, midline occipital portion ; MOR, midline occipital ratio ; RO,
right occipital portion ; VEP, visual evoked potential.
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Fig. 1. Typical examples of steady-state VEPs recorded at three occipital
portions (LO, MO, RO) to full-field, left and right half-field pattern reversal
stimulations in a normal subject. MO, LO, RO : the midline, left and right

occipital portions, respectively. MF

: the midline frontal portion on which a

reference electrode was placed. VEPs were picked up with monopolar
recordings and were recorded simultaneously at two different sites with
combinations of MO and RO, and LO and RO. In this figure, the VEPs at LO
and RO were presented from the latter simultaneous recordings. Each VEP
was a summation of 128 sweeps in an analysing time of 500 msec after a

presentation of checkered pattern (a check size was 1.0°

in a visual angle)

reversed at 10 Hz. Steady-state VEPs showed a train of sine waves with
almost constant amplitude and duration. In each VEP, only three waves
following the presentation of the pattern reversal were shown. Each amplitude
of the three waves was measured (height of “c-d”) and the mean value was
regarded as a VEP amplitude. Since the duration of each wave was always

accorded with the stimulus frequency,

analysis.

the duration was excluded from
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Table 1. VEP amplitudes under left and right uniocular view.
LEFT RIGHT
UNIOCULAR VIEW UNIOCULAR VIEW
MO 580+£3.23uV 5492604V

VEP amplitudes in the midline occipital portion to full-field
pattern reversal stimulations at 10 Hz with check sizes of 1.0° in
the visual angle were presented from data of 4 subjects with the
mean values and standard deviations. There was no significant
difference in VEP amplitudes between left and right uniocular

view condition.

Table 2. Interindividual variation of VEP
amplitudes.

MO RO
cv 58.8% 60.6%

Differences of VEP amplitudes among 30
normal adults were indicated by coefficient
of variation (CV) which was shown in
percentage (standard deviationX100/ mean
value). Data were based on VEPs recorded
in midline and right occipital portions to
pattern reversal at 10 Hz with check sizes
of 1.0° in a visual single. The interindi-
vidual variation was fairly remarkable.
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Table 3. Intraindividual variation of VEP

amplitudes.
MO RO
cv 44—-147% 44-—-13.7%
8.2) (9.5)

Variation of VEP amplitudes repeatedly
recorded four times in each of 30 normal
adult was indicated by coefficient of varia-
tion (CV). Numerical Values in ( ) indi-
cate the mean values. Data from VEPs to
pattern reversal as in Table 2. The intrain-
dividual variation was smaller than interin-
dividual variation (Table 2.), but was still
considerably variable.
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Table4. Variation among three recording sites in VEP amplitudes to full-field and

half-field pattern reversal.

FULL-FIELD HALF-FIELD STIMULATION
STIMULATION LEFT RIGHT
MO 6.27+368uV [ 3.34+20 »V 'l 440+232,V
LO 431£2.28uV =|I< 3.63+160uV + 47312060V
RO 520+3.154V 4844231V J 3.64+209pV
(5.43+3.29) (4.761+2.49) (3.88+1.80)

VEP amplitudes in three occipital portion to full-field, right and left half-field
stimulation in pattern reversal at 10 Hz with check sizes of 1.0° in 30 subjects were
presented on the mean values with standard deviations. Data in LO and RO, and
those in MO and RO indicated by ( ) were obtained from simultaneous recording.
In both responses to full-field stimulation and responses to half-field stimulations,
no significant difference in VEP amplitudes between each recording site was
observed under one way analysis of variance, except a significant difference in the
VEP amplitudes between MO and RO in responses to left half-field stimulations.

I_.*.A

one way analysis of variance.

. this mark indicates 0.01<p<0.05 in multiple comparison (Scheffe) following
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Fig.2. Changes in VEP amplitudes by varying
frequencies in pattern reversal. VEP ampli-
tudes at different reversal frequencies were
presented from data of 30 subjects with the
mean values and standard deviations. The
VEPs were evoked in MO recording site by
full-field pattern stimulations with check sizes
of visual angle 1.0° . The mean amplitudes
significantly decreased as the frequencies
increased. L**- this mark indicates p<
0.01 in multiple comparison (Scheffe) follow-
ing one way analysis of variance.
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Fig. 3. Changes in VEP amplitudes by varying
check sizes in pattern reversal. Presentation
of data and marks is similar to that in Fig.2.
However, pattern reversal frequency remained
constant at 10 Hz. Check sizes were 4.1° in
a,2.1" inb, 1.0° in ¢ and 31" in d. Mean
amplitudes had a tendency to increase as the
check sizes decreased from “a” to “d”. L*J :
this mark indicates 0.01<p<0.05 in multiple
comparison (Scheffe).
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Abstract

For the clinical application of VEPs, steady-state VEPs to the pattern reversal were
recorded in 30 normal adult women to investigate inter-and intraindividual variations of
the VEPs, the difference between the recording sites in the VEPs to full-field and half-field
pattern reversal. Further, both midline occipital ratio (MOR) and changes of the VEPs by
varying the frequency of pattern reversal and check sizes in the pattern were examined.
All VEPs were recorded under right uniocular view condition and the recording sites were
one midline and two lateral (right and left) occipital portions (MO, RO and LO). The

amplitudes of individual waves composing a VEP were analyzed. Results- were as
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follows. (1.) The interindividual variation of VEP amplitudes was considerably more
remarkable than the intraindividual variations, and even in regard to the latter, the
difference was fairly variable between individuals (coefficient of variation was used as an
index of these differences). (2.) In regard to responses to full-field stimulation, VEP
amplitudes in MO had a tendency to be highest among the three recording sites. Further,
in regard to responses to half-field stimulation, VEP amplitudes in the lateral occipital
portion contralateral to the half-field had a tendency to be higher than those in the
ipsilateral occipital portion. (3.) MOR values showed 1.24+0.30. (4.) VEP amplitudes
decreased as pattern reversal frequency increased. (5.) In regard to VEP changes by
varying the check size or changing the visual angle to the check, VEP amplitudes had a
tendency to increase as the check size became smaller. These results were discussed in
comparison with transient VEPs previously reported by us and past studies on steady-state
VEPs.




