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Pathogenesis

The pathogenesis of glaucomatous optic atrophy has
remained a controversy since the mid 19th century when two
concepts were introduced in the same year. Int 1858, Muller
proposed that elevated IOP leads to direct compression and
death of neurons {The mechanical theory), while Von Jaeger
sugdested that a vascular abnormality was the underlying
cause of optic atrophy [The vascular theoryl The
mechanical theory received the greatest support and held
away through the first quarter of this century. Beauvieux
popularizes the vascular theory in 18925, In 1968 the role of
axoplasmic flow In glaucomatous optic atrophy was
introduced. [Shields 1987}

The mecharnical theory

This theory was found by Muller in 1838, who postulated
that optic nerve atrophy in glaucoma is a consequence of the
nerve [iber compression by elevated intraocular pressure. He
stressed that relief of the elevated intraoccular pressure is the
only aim of glaucoma therapy. {Carins 1986}

The mechanical theory of nerve damage implies that
glancamatous excavation and the functional deficit are a direct
result of the mechanieal siretching and compression of tissue
caused by a pressure imbalance across the lamina cribrosa.

This pressure imbalance is thought to control and compress

J




Pathogenesis

the layers of the lamina cribrosa, thus compressing the axon
bundles that pass through the pores of the lamina. Later, after
one century when the role of axoplasmic flow was introduced
in 1868, the mechanical theory could be more explained. The
mechanical compression of neural tissue across the lamina
causes blockade of the axoplasmic flow with subsequent
functional deterioration and structural atrophy of the nerve
fibers and their supporting elements. A corresponding
reduction: in the blood supply follows the tissue atrophy
because the atrophied tissue no longer requires nutrition.
[Quigley et al., 1981}

Against this mechanical theory is the observation that
elevated IOP in monkeys neither caused cobstruction of rapid
axoplasmic flow, nor prevented it in response to elevated 0P
despite reduction in the pressure gradient acress the laming
cribrosa. This suggest that more than a simple mechanical or
hydrostatic mechanism may be involved. Also, against the
simple mechanical theory, the cbservation that axon damage
is diffuse within bundles, rather than focal as might be
expected with a kinking effect and the location of transport
interruption does not correlate with the cross-section area of
fiber bundle, the shape of laminar pores or the density of
intter-bundle sepra. {Shields 1987)

The rasogenic theory :-
This theory was introduced by Von Jaeger in 1858, He
considered defects in the blood circulation to ke the main

cause of optic nerve damage in chronic glaucoma. A




Pathogenesis

hypothesis that has been recently supported by several
authors.

Said et al., 1967, conclude that the main protective
part in systemic hypertension is the diastolic blood pressure,
as lowering of the systolic blood pressure in cases with only
systolic hypertension dees net lead to field damage.

Ernest and Potis 1968, found that the biood supply to
the prelaminar part of optic nerve comes [rom the short

posterior ciliary arteries, which are not autoregulated.

Hayreh et al., 1970, revealed that in animal
experiments, acute elevation of [IOP preduces decreased ocular
blood flow. He also, found that ischaemia of optic disc from
disease such as temporal arteritis can produce cupping and
visual loss indistinguishable from primary open angle
glaucoma.

Klewin et al., 1878, said that a haemodynamic crises
{example of sever bleeding in an accident or operation) may
produce optic nerve cupping and visua!l field loss that closely
resembles primary open angle glaucoma.

Adam and Schwartz, 1980, noticed fluorescein filling
defect of the optic dise in primary open angle glaucoma and

correlated in location with the visual field loss.

Hoskin and Kass 1989, found that marked elevation of
intraocular pressure produces oplic nerve ischaemia with
pallor, hemeorrhage and arteriolar atienuation.  Also they

noticed that systemic hypertension protects the eye against

K




Pathogenesis

damage produced by raised intraccular pressure. Visual field
loss can progress rapidly when blood pressure is reduced too
rapidly from exftensive treatment in hypertensive patients.
Also they found that diabetes and other vascular diseases,
through their damaging effect of the vascular beds, are risk

factors for the development of primary open angle glaucoma.

There is significant discrepancy between the findings of
different investigators and still more controversy in their
explanation. However, it is generally accepted that these two
theories are the main factors responsible for optic nerve
damage in glaucoma, which of them is the primary and
leading {actor may be different in warious patients and
different stages of glaucoma. fCarins, 1956}

Axoplasmie flow

It was demonstrated that elevation of intraccular
pressure can stop rapid axoplasmic transport in monkey optic
nerve at the level of lamina cribrosa. f{Anderson and
Henrickson 1974}

Later it was confirmed that both orthograde and
retrograde axonal flows are blocked at the posterior border of
lamina cribrosa after acute efevation of intraocular pressure.
iMinkler et al., 1978}

The degree of block increases with the increase of
intrascular pressure and blockade is reversible. The
mechanism of this phenomenon is not yet known but several

hypothesis have been suggested,;




