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Anterior ischaemic optic neuropathy and intraocular pressure
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Figure 2: Frequency
histogram of the range of
intraocular pressure during
hourly determinations

of intraocular pressure in
ischaemic optic neuropathy
and control population.

TABLE 11 Descriptive statistics for within-subject standard
deviation of nine consecutive hourly determinations of
intraocular pressure

Anterior ischaemic optic neuropathy Control

Involved  Non- Eye Evye

Eye Involved

Evye oD OS oD OS

Mean 168 1-46 1-:57 158 126 118
Median 1-67 1-47 163 156 123 113
SD 0-60 0-49 048 062 043 035
Max 312 2-35 2:36 311 250 173
Min 078 0-42 042 079 069 064
zone between the retinal and choroidal

circulations.* These regions might therefore be
especially susceptible to impaired perfusion
states, particularly since the choroidal circulation
does not have autoregulatory capabilities (as
demonstrated in the cat).” The laminar vessels
are unique in being contained within a connective
tissue septum,” which may also make them more
vulnerable to senile fibrotic changes. Changes
have been demonstrated histologically in the
posterior ciliary arteries of man in association
with atherosclerotic and arteriosclerotic disease.”
Furthermore, the laminar and prelaminar
vessels are subjected to an especially high
extramural pressure owing to the level of intra-
ocular pressure.” Any imbalance produced
either by lowering of the perfusion pressure or
increase of the intraocular pressure could lead to
local ischaemia as the result of compromised
blood flow."

All factors concerned with perfusion pressure
have prognostic and pathophysiological import
as regards the functional integrity of the anterior
optic nerve. The deleterious influence of
low blood pressure,”? severe haemodynamic
crisis,” and systemic vascular disease,” and the
favourable influence of higher levels of blood
pressure, 72 have been documented. The
anatomical predilection of small, crowded optic
nerves, with small cup-disc ratios, to the
generation of ischaemic optic neuropathy has
been recognised. **

Raised intraocular pressure may be another
factor in some patients. A raised intraocular
tension may precipitate enough of a drop in
perfusion pressure in the posterior ciliary bed to
be haemodynamically significant in the
anatomically susceptible patient. The decreased
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perfusion pressure in the posterior ciliary arteries
could lead to ischaemic damage at the level of the
laminar and immediately retrolaminar portions
of the optic nerve. Such changes have been
shown experimentally.* There appears to be
preferential involvement of or susceptibility to
decreased perfusion in the vessels of the pre-
laminar region of the optic nerve so that these
vessels may suffer ischaemic insult early.*
Blumenthal et al have demonstrated that flow
ceases in the choroidal circulation of man at
intraocular pressures significantly lower than
levels required to produce decreased flow within
the retinal vascular tree.® They inferred that the
peripapillary choroidal vessels and optic disc
vessels were the most vulnerable portion of the
choroidal circulation to increases in intraocular
pressure.* The compact arrangement of neural
and vascular elements within an anatomically
susceptible scleral canal makes the process of
infarction, with resultant oedema, lead to more
infarction and oedema. Perfusion in this zone
would become especially precarious with higher
intraocular pressures.

Our study suggests that high intraocular
pressure may be a factor in some patients who
develop idiopathic ischaemic optic neuropathy.
The peak and the range of variation of the hourly
intraocular pressure was greater in the ischaemic
optic neuropathy group than in controls. The
increased range of variation of intraocular
pressure seen in our ischaemic optic neuropathy
group is consistent with previous reports which
show that the range of intraocular pressure is
wider in patients with higher levels of intraocular-
pressure.”**' Seven of 16 of our patients (44%)
had an intraocular pressure above 21 mm Hg.
These determinations were recorded between
0800 and 1600 and may not accurately demon-
strate the extent of diurnal fluctuation of intra-
ocular pressure. Nevertheless almost half of our
ischaemic optic neuropathy group had a raised
intraocular pressure — more than seen in our
control group or expected from epidemiological
population surveys.?* Though the number of
patients studied was small, our findings suggest
that high intraocular pressure could be an
additional predisposing factor if not an initiating
event in the development of non-arteritic anterior
ischaemic optic neuropathy in some cases. An
alternative interpretation would suggest that the
ischaemic event at the nerve head results in
ocular hypertension. Our study was not designed
to differentiate these two possibilities.

If high intraocular pressure is associated with
the occurrence of anterior ischaemic optic neuro-
pathy in some patients, perhaps treatment to
lower intraocular pressure might afford some
protection for the non-involved eye by improving
perfusion pressure in the vessels of that optic
nerve head. Such a theoretical basis for inter-
vention has been suggested previously.* It is
entirely analogous to the logic behind the
institution of steroid therapy in the arteritic
variety of ischaemic optic neuropathy, namely,
to protect the uninvolved eye. With the avail-
ability of relatively selective (-1 adrenergic
blocking agents, which may lower intraocular
pressure without constricting peripheral vascular
beds or placing the microvasculature at further
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risk for vasoconstriction,** such a therapeutic
trial seems worth considering.

The authors gratefully acknowledge the assistance, encourage-
ment, and editorial review of Dr Bernard Becker.
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