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Chronic Glaucoma, commonly known as glaucoma, is a misunderstood disease since given a separate entity in
the 1850s. Currently, there are many conflicting views of glaucoma but on one issue we have complete agreement:
the million or so densely packed nerve fibers (NFs) in the optic nerve head (ONH) are being destroyed in an orderly
tandem fashion from peripheral to central, never randomly–a pathognomonic feature. The orderly destruction of NFs
is perhaps the only lead we have in solving the mystery of glaucoma, but rarely discussed. If the NFs were not
destroyed in a predictable orderly sequence, the role of perimetry in glaucoma would be meaningless.

Various theories have been postulated regarding the pathogenesis of glaucoma, but none of them have
addressed the crucial question of orderly destruction of NFs, which can’t be ignored. For any glaucoma theory to
prevail, it must incorporate the issue of the orderly destruction of NFs otherwise it will be of no value. The ‘cupping’
theory dating back 160 years and the more recent theories like apoptosis, neurodegeneration, vascular pressure
and others fail to answer the question of orderly loss of NFs in glaucoma.

This article examines the prevalent theories of glaucoma in the context of orderly loss of NFs and attempts to
describe the hypothesis of the sinking disc and severance of nerve fibers corroborating with orderly loss in
glaucoma.
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Introduction

What is the orderly loss of NFs occurring in glaucoma?
Before we discuss the visual fields (VF) in glaucoma, it is important

to describe the arrangement of NFs in the retina and ONH. First, one
million or so nerve fibers in the retina are arranged in layers superficial
to deep. Second, the most central vision fibers originate closest to the
disc, lie most superficial (closest to vitreous) and exit from the most
central part of the disc. In contrast, the most peripheral nerve fibers
originate from the most distant retina or farthest from the optic disc,
lie deepest (closest to sclera) and exit closest to the edge of the scleral
opening.

Third, the nerve fibers originating from the nasal retina proceed
directly to the nasal part of the optic disc. However, the situation is
different in the temporal retina because of the presence of the macular
fibers. The nerve fibers originating from the nasal aspect of the





However, if the situation is reversed, either by IOP becoming
elevated due to an ocular problem or the perfusion pressure supplying
the BT becomes lower than the IOP due to systemic problems such as
chronic hypotension, then even normal range IOP (10 to 21 mmHg)
will act as high IOP for that subject and compress perfusion of the BT.
This will induce chronic ischemia and atrophy of BT so NTG will
ensue. Therefore, it is the IOP becoming higher than the perfusion
pressure of the BT, resulting in both HTG and NTG (Figure 1).

Figure 1: Relationship between ciliary pressure and IOP. Normally,
ciliary circulatory pressure supplying the border tissue should be
higher than IOP for healthy perfusion as in column (1). In column
(2), the IOP is increased to 30 whereas the ciliary pressure remains
the same at 25, this will result in HTG. In column (3), the ciliary
pressure is decreased to 15mm but the IOP is same, normal at 20,
resulting in NTG.

As the LC sinks, the peripheral NFs, being closest to the scleral edge
are stretched and broken first. As a result, the next in line fiber will
move towards the scleral edge and get severed (Figure 2). The
severance of NFs leads to further LC sinking due to loss of anchorage
provided by the NFs as roots anchor a tree. The cascade of severance of
NFs and sinking of LC would become self-propagated and continue
until all the NFs have moved in an orderly tandem fashion to the
scleral edge and become severed. This may explain the unstoppable
nature of glaucoma despite maximum lowering of IOP. The severed
segments undergo phagocytosis, thus creating excavation (empty
spaces) that we may be interpreting as cupping. The sinking of the LC
and severance of nerve fibers can explain their orderly loss in
glaucoma.

Do we have evidence of sinking LC and severance of nerve
Ẑbers?

It has been well documented that LC starts migrating posteriorly
from the early stages of glaucoma. The progressive thinning of the
RNFL and retinal arcuate empty spaces are due to severance of NFs.
The notching at the poles of the ONH is due to severance and
depletion of the arcuate fibers at the point of their entry. All the
temporal fibers (macular, superior and inferior arcuate) are being
severed simultaneously. However, the arcuate fibers, being fewer in

number, are depleted earlier resulting in the sharply defined arcuate
scotoma [8,9].

Figure 2: Note the sinking of the disc resulting in stretching and
severing of the peripheral fibers. The most peripheral fiber (5) has
been severed and disappeared and this process will continue until
the central most fiber (1) has been severed. There will be movement
of nerve fibers from the center to the periphery to occupy the space
created by severance of the preceding fibers.
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