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Abstract

It is important to check the variability of a
number of parameters for reliable interpretation of transient
VEP. The pattern reversal frequency if increased from 1 Hz
to 4 Hz, the P-100 latency increase by 4.8 m sec. At a faster
rate, the waveforms become less distinct and stimulation
above 8-10 Hz results in a steady state VEP. The VEP is the
measure of cortically evoked electrical activity that provides
information about the integrity of the optic nerve and the
primary visual cortex. The optic nerve joins the retina with
the brain. On giving pattern or flash stimulation, not only
there is increased metabolism in primary visual area, but also
in the visual association areas. The VEP studies in patients
with well defined cortical lesions provide additional details
about its generator sources. It is important that the infant or
child does fix on the stimulus. For the children below five
years, the pattern reversal is first carried out; if the potentials
are un-recordable then a flash VEP should be undertaken.
The pattern reversal is useful as these assess the visual acuity
whereas the flash VEP determines the presence or absence of

light perception.
Introduction

It is important to check the variability of a number of
above mentioned parameters for reliable interpretation of
VEP. The P-100 latency increases with the decrease of
luminance. The reduction of contrast between black and

white squares results in

increased latency and decreased amplitude of P-100. Usually

black and white checks or gratings are employed in clinical

practice. The pattern reversal frequency if increased from

1Hz to 4Hz , the P-100 latency increases by 4.8 m sec.

Experimental procedure

The clinical use of VEP is mainly based on the peak
amplitude and latency of P-100. In general, the stimulation
rate used for the recording is 1Hz. But it requires minimum
of 50-60 trials for calculating P-100 value. Usually, it takes
minimum of 30 minutes for completing the entire procedure
and the fatigue condition affects the procedure. Higher rate of
stimulation is preferred to reduce the procedure time and also
to reduce fatigue levels in patients. But at higher rate of
stimulation, identification of P-100 peaks becomes very
difficult and also there is an increase in the latency compared
to that of the latency obtained using the 1Hz stimulation rate.
Figure (6.5) showed different rate of stimulation verses P-100

latency measurement.

Table (1.1) One Hertz stimulation

Montage N-75 | P-100 | N-145
(ms) (ms) (ms)

Oz-Fz 719 | 938 122.5

Table (1.2) Two Hertz stimulation

Montage N-75 | P-100 | N-145
(ms) | (ms) | (ms)

Oz-Fz 70.6 94.4 122.5

Table (1.3) Three Hertz stimulation Table

Montage N-75 | P-100 | N-145
(ms) (ms) (ms)
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Oz-Fz 71.9 | 95.6 1225

Table (1.4) Four Hertz stimulation

Montage N-75 | P-100 | N-145
(ms) (ms) (ms)

Oz-Fz 71.9 | 975 122.5

The VEP recordings were performed in a dark and
sound attenuated room in a laboratory. Subject was asked to
sit comfortably in front of the checker board pattern at an eye
screen distance of 100 cm. The preferred stimulus for clinical
investigation of the visual pathways is a reversal of a black
and white checker board pattern, as it tends to evoke larger
and clear responses than other patterns. The stimulus pattern
was a black and white checkerboard displayed on a computer
screen. The checks alternate from black/white and

white/black at a rate approximately of twice per second.

The subject was instructed to gaze at a colored dot on the
center of the checkerboard pattern. Every time when the
pattern alternates, the patient visual system generates an
electrical response and was recorded using electrodes. Signal
acquisition and stimulus presentation was synchronized using
software program. The starting point of VEP waveform is
stimulus onset. The VEP waveform recording is done over a
period of 250 m sec. More than 100 epochs were averaged to

ensure a clear VEP waveform.

The primary results show that as the rate of effective
stimulation increases, the  P-100 moves towards higher
value. For 1Hz stimulation rate (Table 1.1), P-100 value has
been observed at 93.8 m sec and for 2Hz stimulation rate
(Table 1.2), it has been found that the P-100 value increased
to 94.4 m sec . For 3Hz stimulation rate (Table 1.3), P-100
value has been observed at 956 m sec and for 4Hz
stimulation rate (Table 1.4), it has been observed at 97.5 m

sec .The results show that as the of stimulation increases, the
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P-100 peak value moves towards higher value. Up to 4 Hz
stimulation rate, the P-100 latency value has been clearly
observed and after 4 Hz stimulation, P-100 peak completely
disappears from the waveform and almost the waveform
becomes sinusoidal. It has been found that there was a strong
positive correlation between rate stimulation and P-100
latency value .The Table 1.5 showed P-100 latency value at
different rate of stimulations, Table 1.6 showed dominant
spectral component value verse rate of stimulations and Table
1.7 showed phase periodicity measure verse rate of

stimulations.

The VEP waveform was sampled at 1024Hz. The spectral
components of the each pre-stimulus waveform and post-
stimulus averaged waveform with a frequency resolution of
1Hz. Beyond 5Hz no major spectral components were
obtained for of all the subjects, so the values on the frequency
band 1 - 5 Hz were normalized according to the maximum
value in that band. Specifically, the first two dominant peaks
were extracted from the spectral plot along with the
corresponding magnitude and frequency values. A program
to extract the magnitude and frequency of the first two
dominant spectral components values has been developed.
The relations between the rate of stimulation and P-100
latency, rate of stimulation and spectral components have

also been identified.

Table 1.5 P-100 latency values at different rate of

stimulations

Rate of stimulation 1Hz 2Hz

P-100 Latency 93.8msec | 94.4msec

of a signal f as a normalized difference of the sum of the
power spectrum values at the highest amplitude frequency
and its multiples and the sum of power spectrum values at the

frequency half way between them i.e.,
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Table 1.6 Rate of stimulation vs spectral component values.

S.No Rate of stimulation Spectral  component
values
1. 1Hz 2Hz
2. 2Hz 3Hz
3. 3Hz 4Hz
4, 4Hz 5Hz
5. 5Hz 5Hz

Table 1.7 Rate of stimulation vs Phase peroidicity

Rate of stimulation | Phase
Periodicity
1Hz 0.6 m sec

2 Hz 1.2 msec
3 Hz 1.9 msec
Conclusion

In time domain analysis, at higher rate of stimulation, it is
very difficult to identify the exact P-100 values due to the
irregular peaks. As the rate of stimulation increases, the
visual system will not get time to come back to the original
state before the next stimulation. The pattern reversal
frequency if increased from 1 Hz to 4 Hz, the P-100 latency
increase by 4.8 m sec. Because of this reason, the responses
will overlap, thus making it difficult to measure the exact P-
100 value. At the higher rate of stimulation, the transient

PSVEP is almost similar to sinusoidal waveform. Up to 4Hz
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stimulation, the P-100 latency value has been clearly
observed and after 4Hz stimulation P-100 peak completely
disappears from the waveform and almost the waveform
becomes sinusoidal. Beyond the 4Hz stimulation rate, it has
been shown that the spectral component value observed is

exactly at the stimulation rate.
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