





Downloaded from bjo.bmj.com on February 12, 2012 - Published by group.bmj.com



518

Downloaded from bjo.bmj.com on February 12, 2012 - Published by group.bmj.com

Table 2 that all the eight patients who developed
rubeosis iridis had an A/NA Lp ratio at presenta-
tion of 48% or less, and that no patient developed
rubeosis whose A/NA Lp ratio at presentation
was greater than 48%.

When patients with EOG Lp/Dt ratios above
170% were compared with those below 170%,
there were no statistically significant differences
in age, sex, or time from CRVO onset to EOG
testing, between the two groups. Nor were there
any statistically significant differences in these
parameters between those patients with an A/NA
Lp ratio above 48% and those with an A/NA Lp
ratio of 48% or below.

Discussion

The results presented above show that in this
prospective masked study the EOG Lp/Dt ratio
is significantly reduced in the affected eyes of a
group of patients with CRVO compared with the
unaffected fellow eyes. Further to this group
effect the EOG Lp/Dt ratio was in the range that
is considered abnormal (less than 170%'2®") in
the affected eye of 71% of these 28 individuals,
whereas that in the fellow eye was 190% or more
in all cases. The EOG Lp/Dt ratio in the affected
eye of the remaining 29% of cases was within the
normal range in absolute terms, with minimal
differences between the two eyes. This may
partly explain the negative findings of previous
studies.'® It has been suggested that recovery of
initial EOG abnormalities in patients with CRVO
may occur later in the natural history of the
condition.”” This too may explain the differ-
ences between the findings of this study and of
others, for EOG measurements in this study were
made at the onset of the condition.

The results show that the effects upon the
EOG Lp/Dt ratio are largely due to a reduction in
the amplitude of the light peak (Lp). To explain
why CRVO should lead to a reduction in the
amplitude of the Lp, the nature of the damage in
CRVO should be considered in the light of
current understanding of the processes underly-
ing the development of the Lp.

The blood circulation of the inner retinal layers
is by the central retinal artery and the central
retinal vein.” The RPE, photoreceptors, and
outer layers of the neuroretina are supplied by
diffusion of oxygen from the choroidal circula-
tion. The watershed between the two circulations
is at the level of the bipolar cell dendrites, at the
junction of the outer and middle thirds of the
outer plexiform layer of the retina.?" It is
thought that CRVO leads to ischaemia of the
inner retina owing to reduced perfusion conse-
quent upon the outflow obstruction. ™

The dependence of the Lp on a normally
functioning neuroretina has been repeatedly pro-
posed from experimental evidence," " and it has
been suggested that structures within the neuro-
retina contribute to the development of the Lp,
in addition to the photoreceptor/RPE complex.
The Dt is believed to reflect the function of the
RPE alone,® and so impaired retinal circulation
would not be expected to produce defects in the
Dt. Moreover, it has been noted in animal
experiments that the EOG Dt is not affected by
central retinal artery occlusion.”
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That CRVO has been found to affect the Lp
implies either involvement of inner elements of
the neuroretina in the development of the Lp, or
extension of the damage consequent upon CRVO
to involve the RPE and other structures supplied
by the choroidal circulation.

Modulation of the standing potential of the
RPE is thought to be initiated by chemical
factors, but there is debate whether these mod-
ulating chemicals are released from the photo-
receptors’ (supplied by the choroidal circulation)
or from more internal retinal structures*? (sup-
plied by the retinal circulation).

When the amplitude of the Lp in the affected
(A) and unaffected (NA) eyes were compared by
expressing these values as a percentage ratio
A/NA, it was found that the ratio ranged from
21-150% (Table 2). When these values were
ranked in ascending order it was observed that
only those patients whose ratio was 48% or less
developed rubeosis. In other words, if the ampli-
tude of the Lp of the EOG in the affected eye is
less than half of that of the unaffected eye, then
there is an increased probability that rubeosis
will develop. When the EOG Lp/Dt ratio was
similarly ranked, it was not as effective as the
A/NA ratio in predicting rubeosis (Table 1). This
may be due to an effect upon the EOG of the
across-subject variability in the Dt ratio.

It is important to determine that in those
patients with an A/NA ratio of 48% or below, or
those with an EOG Lp/Dt ratio below 170%, the
observed increased incidence of rubeosis was not
due to other factors. These populations were
therefore examined with respect to age, sex and
time between CRVO onset and EOG testing.
They were compared with their fellow popula-
tions of patients whose A/NA ratio was above
48%, and with those whose EOG Lp/Dt ratios
were above 170%, respectively. No statistically
significant differences were found between the
two sets of populations.

Whatever the case, the results appear to be
clinically relevant because the degree of EOG
abnormality bears some relation to the develop-
ment of rubeosis iridis. (Rubeosis may also be
caused by other ischaemic conditions such as
diabetes mellitus and carotid insufficiency.)
CRVO is a common cause of loss of vision and
may lead to rubeosis (in 29% of patients in this
series), and to potentially painful neovascular
glaucoma in 8-25% of patients.? The risk of
these complications, which are more common in
ischaemic CRVO, may be significantly reduced
by adequate PRP.”* However, because of the
side effects of PRP (including constriction of the
visual fields in these patients, who often have
poor central vision), this treatment is only indi-
cated in ischaemic cases where the risk of
rubeosis is high. Despite this, it has been
reported that up to 80% of patients with CRVO
are treated with PRP.* A major clinical problem
in CRVO is the early identification of high risk
cases. Attempts have been made to predict
rubeosis using electroretinographic parameters*’
but not, as far as we have been able to ascertain,
using the EOG. Because no single method of
prediction is ideal none has gained wide accep-
tance in clinical practice.

In this study no patient whose A/NA EOG Lp
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ratio was more than 48% developed rubeosis. Of
the 14 patients whose A/NA Lp ratio was less
than 50%, eight developed rubeosis, five of
whom were the patients with the smallest of all
A/NA Lp ratios. However six of these 14 did not
develop rubeosis in spite of a low ratio. The data
does not explain in what way these six patients
are different.

Further work is required to investigate these
aspects and the variation of the EOG with time,
for the results above represent readings taken at
only one point in the natural history of the
condition. However the results do show that no
patients developed rubeosis if their A/NA ratio
was greater than 50%, which may develop into an
important finding in the clinical management of
CRVO.

Conclusion

It has been shown that the EOG is affected in
many patients with acute CRVO, and that this is
due to an effect on the EOG light peak. This may
suggest that retinal control of the EOG occurs in
the inner retina but a toxic effect cannot be ruled
out. The results have been shown to have clinical
relevance because patients with the most severely
affected EOG most commonly develop rubeosis.
Further investigation into EOG changes in the
pathological situation of CRVO may aid our
understanding of normal and abnormal retinal
function.
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