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The electroretinogram in minimal diabetic retinopathy

is a small negative correlation between amplitude
and age and a small positive one between the
major positive peak latency and age. The former
was confirmed here by a value of r=—0-26 (p=
0-05) for the total subject group of 60 people,
though a not significant value, of r=0-18, was
found for the latter. The age spread in the
present investigation was, however, relatively
narrow.

DIFFUSE FLASH ELECTRORETINOGRAM

Fig 2 shows histograms for both the normal and
diabetic groups. While x’ tests for normality
suggest the data of the normal subjects were
normally distributed, that of the diabetic patients
were not so distributed (p=0-01). The mean
amplitude (trough of a wave to peak of b wave)
for the normal group was 36:8 (SD9-1) uV. The
diabetic distribution appears bimodal in
character with the two main subgroups of A and
B as indicated in the figure. The mean of the 40
diabetics was 40-5 (SD11-3) uV, though clearly
the use of a mean and standard deviation to
describe such a distribution is very misleading.
In Fig 2 such a value is very much in the trough
of the distribution.

When the two main groups, A and B, were
looked at in terms of a division between level 10
and level 20 patients, no relationship was found.
It was certainly not true that those in group A
were mainly level 10 patients and those in group
B level 20. Indeed the bimodal division occurred
in both level 10 and level 20 patients to about the
same extent.

The subdivision appeared unrelated to the
patient’s age or to the length of time diagnosed as
diabetic. The correlation coefficient between
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Figure 2 Histograms indicating the distribution of diffuse
flash ERG b wave amblitudes in (a) 20 normal subjects (b) 40
diabetic patients. In the case of the diabetic patients the letters
A and B indicate two subgroups.
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wave amplitude and length of time diabetic was,
in fact, zero and that between amplitude and age
was only 0-05.

Unfortunately, because of the impossibility of
relating the subgroups to any known factor, it
was impossible to decide on the exact dimensions
of these subgroups. They appear perhaps
appoximately equal in size, and group A values
look to be not very different from those of the
normal subjects. At the other extreme, 45% of
the total diabetic group had amplitudes over
44 V.

The lack of correlation between amplitude and
age held for the normal group (r=0-13, not
significant) as well as for the diabetic group,
which suggests the small inverse relationship
which appears to be present for the PERG does
not hold for the flash ERG. There was, however,
asmall (r=0-33, p=0-01) but statistically signifi-
cant correlation between the PERG and flash
amplitudes for the total group of 60 subjects. It
remained at about this value for. the normal
group and level 10 and level 20 groups
individually.

There was no evidence to suggest that the
distribution of the a or b wave latencies in the
diabetic group was other than a normal distri-
bution, and there was little difference between
the mean values for the normal and diabetic
groups. For the former they were 20-67 (SD0-90)
ms for the a wave and 39-87 (SD1-70) ms for the
b wave and for the latter 20-80 (SD1-27) ms and
40-31 (SD2-65) ms respectively. Variance ratio
tests suggested (p=0-05 for the a wave, p=0-01
for the b wave) that there was more variability in
the latencies in the diabetics than in the normals.

Discussion

The results of the PERG confirmed those of
previous work® in that there was no evidence to
suggest the amplitudes of diabetics with minimal
retinopathy tend to be any different from normal
subjects. The values were only a little below
those of Hull and Drasdo,"” who obtained a mean
amplitude of 5-68 (SD1-94) uV on normals,
though because their sample contained a number
of young subjects this slight increase is not
surprising.

In the case of the flash ERG there was no ‘a
priori’ reason to suspect the identification of two
main groups, and indeed it was not possible to
relate such groups to factors such as age, length
of time diabetic, or to retinopathy level. Some
estimate may be made as to amplitude values that
can be considered hypernormal from the data of
the normal subjects. The normal mean was 36-8
(SD 9-1) nV. For a normal distribution with
such parameters 20% of subjects would be
expected to have amplitudes of, or greater than,
36:84+0-84 (9-1) uV that is, 44-5 pV. When the
actual data were looked at, it was seen that three
people (15%) were so categorised and that this
increased to 18 (45%) of the diabetic patients. Ifa
more rigorous, 5% cut off criterion is used, then
the critical value becomes, 36-8+1:65 (9-1) uV
that is, 52 nV. When applied to the experimental
data, this excluded one normal (5%) and seven
(18%) of the diabetics.

Gjotterberg' found a tendency to hypernormal
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amplitudes in a group of diabetics with back-
ground retinopathy and argued that, since there
is evidence” that such cases have an increased
retinal blood flow, this would result in a higher
ERG amplitude. It is tempting to try to interpret
the present findings in such terms, though it is
almost certainly too simplistic to see an increased
amplitude necessarily equating to an increased
blood supply.

The reason for hypernormality of amplitude in
some diabetics might not even be a retinal one.
Although the diabetics used in this study were
defined as having clear media, it is uncertain how
significant such changes would have to be to
produce a dispersive effect sufficiently great to
alter wave amplitude. We have carried out a
study of the effect of using lightly frosted plano
lenses before the eye when measuring the ERG."
The mildest degree of frosting used was such as
to produce a lens which looked slightly dirty,
thought it reduced visual acuity on a group of 10
normal subjects by only two letters on the 6/4
line. When a very low flash stimulus (unity on
the Grass scale with a 7v2° field size) was used,
the b wave amplitude increased by nearly 60%
(3:4 uV to 54 uV) when compared to that of a
clear plano lens. Clearly low dispersive effects
can make a considerable difference to ERG
results.

Recent work by U Dhanesha et al (personal
communication, 1990), using a similar group of
diabetics, has also produced bimodality in the
data. They made psychophysical determinations
of visual functioning and showed that the results
divided into two main groups according to the
degree of metabolic disturbance in the patients.
It is tentatively suggested that the ERG findings
described here might be a further indication of
such a division.
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