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Albinism in childhood: a flash VE P and ERG study

TABLE IV Flash ERG latency (ms)

Right eye

Lefteye
a b a b
Albino patients Mean  14-55 36-08 14-58 35-63
n=16 SD 0-86 3-14 06 3:53
Controls Mean 1565 3915 16-13  39:53
n=16 SD 1-61 1-06 1-81 1-48
Significance p <002 <001 <001 <0-01
TABLEV Flash ERG amplitude (uV)
Lefteye Right eye
a b a b
Albino patients Mean  16:97 21-6 17-94 21-91
n=16 D 6-45 11-91 7-45 13-47
Controls Mean 1162 2812 12-:29 2835
n=16 SD 4-63 8:03 4-04 7-77
Significance p <001 NS <001 NS

the left and right eye stimulation are given. In
general, the C.N80 component was the larger,
more conspicuous component (mean amplitude
9-4 uV) and was detectable in 37 of 40 monocular
records (93%). The ipsilateral component (I1.P80)
onaverage measured 6-6 uV and was present in 32
of the 40 monocular records (80%). Both C.N80
and 1.P80 were together present in 30 of the 40
monocular records (75%).

There were no significant latency or amplitude
differences when the same component was com-
pared in the response from each eye. Both
oculocutaneous and ocular albinos showed the
crossed asymmetry features with equal clarity.

The flash VEP of controls had a different
emphasis. The C.N80 and I.P80 components
were not apparent in control recordings. Instead
control subjects had a virtually symmetrical VEP
distribution with a midline negativity, with a
mean latency of 63 ms (SD 6-7) and amplitude of
87 uV (8D 5:6). This was followed by a
conspicuous positivity peaking, on average, at
95 ms (SD 8-9) with an amplitude of 23:7 uV
(SD 7-9).

The averaged flash ERGs of albinos showed
statistically significant differences from those of
normally pigmented controls of the same age
(Tables IV and V). On average, the a wave was
40-50% larger in albinos (p<<0-01). The mean
b/a amplitude ratio for the albino ERGs was 1-26
(SD 0-39), and this was significantly different
(p<0-01) from the ratio of 2-51 (SD 1-1) for the
age matched control group. The a and b wave
latencies were earlier in albinos than in controls
by 1 and 3 ms respectively (p<0-02).

Discussion

Our results agree with those of other studies
showing that albinos have monocular flash VEPs
which are prominent on the side of the scalp
contralateral to the stimulated eye.?? 3%
However, unlike those previous studies we
report a consistent negative component at
around 80 ms (C.N80) which is prominent on the
side of the scalp contralateral to the stimulated
eye and is usually, though not always, accom-
panied by a concurrent ipsilateral positivity
(1.P80). Following the contralateral negativity
(C.N80) there is a positivity of more variable
latency and amplitude (C.P130).
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This specific occipital asymmetry at around 80
ms was not observed in normally pigmented
controls. The highly consistent latency relation-
ship between I.P80 and C.N80 components
strongly suggests a common generator with a
dipole property. This explanation would be
analogous to that used to account for the distri-
bution of the somewhat later P100 component of
the pattern reversal response to half field stimu-
lation in normally pigmented control subjects.*
However, the possibility of independent
generators for C.N80 and I.P80 cannot be com-
pletely excluded, as occasionally only one of
these lateralised components was recordable.

If the dipole hypothesis is invoked, then the
waveform recorded in the midline is likely to
represent a transitional waveform similar to that
observed following half field pattern reversal
stimulation in controls.” Thus, it is suggested
that in the albino most fibres representing central
areas of the visual field from one eye project to
medial aspects of the contralateral occipital
hemisphere. In the albino infant and young
child, at least, activation of this area produces an
early positivity at the cortical surface which is
picked up by the ipsilateral electrode (1.P80). A
coincident negativity is present at the deeper
cortical layers, and this is best picked up by the
contralateral electrode (C.N80). Presumably the
C.N80 component tends to be larger than 1.P80,
as the contralateral scale electrodes are closer to
the generator area than are ipsilateral scalp
electrodes.

It is not clear at present why this activity at 80
ms is not apparent in the records of normal
controls. One possibility is that in controls it is
present but masked by activity arising from the
cortical foveal representation, not present in
albinos.

We recorded flash VEPs using a monopolar
derivation widely spaced occipital electrodes,
4-5 cm from the midline, referred to a distant
midfrontal electrode. Others have used a bipolar
montage with occipital electrodes nearer to the
midline (approximately 3 cm, at O, and O,, of
the 10-20 system) and used nearby ipsilateral
references either at the ear” or at central scalp
locations.* Such derivations are suboptimal, as
they span the occipital areas over which VEP
activity is prominent (see Kriss® for fuller dis-
cussion). The 80 ms component was of con-
sistent latency when comparing individuals, and
there was no evidence of ipsilateral or contra-
lateral ‘delays’ reported by others.*”* We found
that the C.N80 component was often followed by
a somewhat variable positive component at 130
ms (C.P130). It is probably this contralateral
component that some previous studies have
reported on.*

Our ERG findings broadly agree with those of
Krill and Lee," who found, using the conven-
tional corneal ERG, single flash technique,
elicited under dark adapted conditions, that both
oculocutaneous (five cases) and ocular albinos
(three cases) had significantly larger a and b
waves, and shorter latencies for these com-
ponents compared with normally pigmented
controls. Six carriers of the X-linked condition
showed no difference compared with controls.

The ERG differences can most probably be
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ascribed to the stronger effects of the flash
stimulus on the albino eye, owing to more light
entering through the translucent iris, as well as
greater fundal reflectance and light scatter
because of lack of retinal pigment absorption.
Similar a and b wave changes are recorded from
the normally pigmented eye with very bright
flashes. With increasing flash intensity the a
wave progressively enlarges, but the b wave
saturates and at very high intensities attenuates
to a small extent.” The discrepancy between our
study and that of Krill and Lee" for the b
amplitude is most probably due to differences in
the intensity of the flash stimulus (not specified
by Krill and Lee).

It can sometimes be difficult, when relying
soley on a clinical examination to be certain
whether an infant with nystagmus has congenital
cone dysfunction or ocular albinism. In both
conditions photophobia may be prominent. In
our experience the ERG and VEP findings in
albinism are specific and are thus very useful in
helping to make a differential diagnosis between
these two conditions. Furthermore we find that
the crossed asymmetry VEP pattern is not found
in other conditions in which nystagmus is con-
spicuous, such as congenital motor nystagmus or
latent nystagmus associated with dissociated
vertical deviation.*

We thank the Iris Fund for its generous support.
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Albinism in childhood: a flash VEP and ERG
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