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Fig. 1 Association between contrast sensitivity for several frequency ranges and visual evoked response (VER) for various
stimulus configurations (details given under each graph). The frequency ranges are: Left: low (CS(L); 0-1-0-4 c/deg).
Middle: medium (CS(M); 0-8-3-2 c/deg). Right: high (CS(H); 6-4-25-6 c/deg). The correlation coefficients between the
broken lines are not significantly different from zero (x> double-sided=0-10; n=53).
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Fig.2  Association between several clinical visual function tests and visual evoked response (VER) for various stimulus
configurations (details given under each graph). The visual function tests are: Left: Snellen visual acuity (VA). Middle: colour
vision (PD15 or HRR test). Right: visual fields (determined with the computerized Octopus display). The correlation
coefficients (left) or the phi coefficients (middle and right) between the broken lines are not significantly different from zero.
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Visual function and pattern visual evoked response in optic neuritis

Discussion

COMPARISON WITH PREVIOUS STUDIES

It is well known that, in optic neuritis (ON), visual
evoked response (VER) is not closely related to
sensory visual loss as determined with Snellen
charts.?* It has been suggested that the ‘hidden
visual loss’ which presumably exists in such cases may
be detected by psychophysical tests which provide a
measure of contrast sensitivity, visual field, and
colour vision. " ** Comparison of the results of these
tests with VER measurements often revealed
a considerable degree of overlap in ON or MS
patients.” However, differences become apparent
if VER latency and amplitude are considered
separately.” Neima and Regan made this distinc-
tion in their attempt to correlate visual acuity,
contrast sensitivity, and VER findings in ON and MS
patients. They reported that reduced contrast sensi-
tivity at high spatial frequencies was associated with
reduced visual acuity and amplitude reductions in
small-check VER tests. In all eyes where the contrast
sensitivity was reduced at all spatial frequencies they
found amplitude reductions in both small-check and
large-check VERs, and diminished Snellen visual
acuity. In the present study Snellen visual acuity and
the other psychophysical test results were compared
with VER latency and amplitude separately in all
cases.

VISUAL EVOKED RESPONSE AND VISUAL TESTS

IN ON

In general Figs. 1 and 2 indicate that VER amplitude
is correlated with the results of all three psycho-
physical tests and with the Snellen visual acuity, while
VER latency shows no such correlation.

In this study VER recordings were based on
stimulation by checkerboard patterns with a variety
of check sizes and luminance contrasts. Moreover, as
we have seen, two different methods of checkerboard
presentation were used (PR and PP). As mentioned
in the introduction to the present paper, this wide
variety of stimulus parameters was adopted in the
hope that it would allow more precise detection of
possible associations between clinical visual tests and
VER. We found that VER results in response to
pattern presentation of medium-sized checks with
40% luminance contrast gave the highest correlation
(0-4-0-55) with contrast sensitivity for all spatial
frequency ranges as well as with colour vision and
with visual acuity.

Of particular interest was the finding that all but
one of the 33 ON eyes classified as ‘recovered’ at the
time of this study (visual acuity >1-0) showed a VER
abnormality (either in amplitude, latency, or com-
bination of the two). Seventeen of these 32 eyes also
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gave abnormal results in one or more psychophysical
tests. This indicates that VER recording is the most
sensitive test for detecting hidden visual disturbance
in ON (or MS). This conclusion is supported by the
results of all tests of the 45 unaffected eyes. In our
previous report” we stated that 67% of these eyes
gave abnormal results in one or more psychophysical
tests. When we add the results of our VER investiga-
tions, we find over 91% of all unaffected eyes show
abnormality in at least one test.

Our finding in the present study that reduced
Snellen visual acuity and defects of colour vision and
visual field are associated with diminished VER
amplitude, but not with prolonged VER latency, is in
line with our previous report that contrast sensitivity
is associated with visual acuity, visual field, and
colour vision.” It is therefore not surprising that
contrast sensitivity is related to VER amplitude and
not to VER latency.

One of Neima and Regan’s suggested explana-
tions” for the discrepancy between Snellen visual
acuity and VER in ON concerns the difference
between the eye’s ability to see fine detail (measured
by what we call CS(H)) and coarse detail (measured
by VER with large check stimulation). This would
indicate that the association found between VER and
contrast sensitivity would depend mainly on check
luminance and/or check size. However, in the
present study the associations between the results of
clinical visual tests and VER recordings hardly
depended on stimulus configuration at all.

A more fundamental difference between the
physiological mechanisms underlying visual acuity
and VER latency must thus be at the root of the
above-mentioned discrepancies. The VER latency is
assumed to be related to the conduction velocity
within the visual neural system. Chronic demyelina-
tion of the optic nerve will reduce the conduction
velocity and hence prolong VER latency. However,
there are indications that increases in VER latency
can also be due to neurotransmitter deficiency.®* In
contrast with this, VER amplitude is associated with
all the clinical parameters (including Snellen visual
acuity) used in this study and must therefore be
related to the actual functional state of the retina and
optic nerve fibres as regards spatial perception. This
supports our assumption that VER latency and VER
amplitude reflect different aspects of the visual
system. The reason for the discrepancies between
Snellen visual acuity (and other clinical visual
parameters) and VER is thus perhaps to be sought in
factors related to VER latency.

The authors are indebted to Dr R H Bathgate, Eindhoven, for his
final comments, and Mrs Ch J Th Sanders-Bozon for accurate
prepartion of the mapuscript.
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