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Historically, the diagnosis of (open angle)
glaucoma is based on three diagnostic pillars:
changes in the optic nerve, loss of visual field
and elevated intraocular pressure (. However,
this paradigm has gradually changed with the
continuous advances in technology and the
development of various diagnostic tools, and
multiple therapeutic options both in the
pharmacological and surgical fields. While
these three pillars remain a fundamental
aspect of the diagnosis, early detection of
glaucoma is clinically challenging. There is
evidence that OCT imaging can aid in
diagnosing pre-perimetric glaucoma “. Early
detection allows early onset of therapy,
reducing the rate of progression. However,
early diagnosis of glaucoma remains clinically
challenging, because the characteristics
evaluated are more subtle and may be
common to other pathologies such as
compression of the optic chiasm, a tilted optic
disc and high myopia © 9. This is especially the
case for the structural evaluation of the optic
nerve 9,

The current OCT devices acquire images of the
retina and the optic disc in exquisite detail,
generating large volumes of data (a single
scan easily occupies 32 MB). These translate
into a significant amount of information that
must be presented in a manner that improves
clinical interpretation; otherwise, superfluous
information is presented that can be
confusing. Unlike macular diseases, the

diagnosis of glaucoma is mainly based on the
analysis of the quantitative representation
performed by the device (Figure 1). The latter
differs markedly between brands and depends
on the software inherent to the specific
device. It is here that the RS-3000 Advance 2/
NAVIS-EX platform clearly demonstrates a
clinical approach, without neglecting
statistical details yet minimizing an
“engineering” layout that sometimes makes
the study clinically ambiguous.

Figure 1 Cystoid macular edema. Above: Sectional image
of intraretinal hyporeflective cysts and central neuroretinal
detachment. Below: Macular thickness map indicating a
homogeneous central elevation.



Figure 2 Glaucoma. Above: 9 x 9 mm macula map with an
asymmetric defect respecting the temporal horizontal
midline. Below: 6 x 6 mm optic disc map with multiple
peripapillary defects.

1. Comprehensive evaluation of
ganglion cells at the macular level

Unlike other OCT devices, the RS-3000
Advance 2 allows comprehensive evaluation of
the ganglion cells, within a 9 x 9 mm area (in
an emmetropic eye) to easily visualize the
typical asymmetric altitudinal/arcuate defects
that characterize glaucoma. These
characteristic patterns can be visualized in
different ways: the normative map allows an
intuitive interpretation, while the deviation
map provides more details on a continuous
color scale. Additionally, quantitative
evaluation and direct comparison of
asymmetry can be performed between
quadrants © (Figure 2). An additional useful
feature is the simultaneous visualization of
full retinal thickness, which helps rule out
pathologies that affect other retinal layers.

Lastly, the en-face projection allows an
evaluation of the inner retinal surface for
membranes or other pathology that may
affect thickness measurements.

2. Quantitative map of the
peripapillary retinal nerve fiber
layer with optic disc topography

In patients with glaucoma, the 6 x 6 mm map
centered on the optic nerve shows the typical
radiating defects of the retinal nerve fiber
layer (RNFL). The cSLO (confocal scanning laser
ophthalmoscope) provides high contrast, clear
images of the neuroretinal rim and the
possible notches, as well as regions of
peripapillary atrophy and vascular anatomical
variants of the retina. The topographic
information (which can be adjusted with the
interactive editor), the peripapillary thickness
and the OD/OS symmetry, complement the
evaluation of this map.

3. Qualitative evaluation of
peripapillary RNFL with a
circumpapillary scan

In particular, | consider the peripapillary
circular scan (3.45 mm) very useful not only
guantitatively but qualitatively, allowing
detailed evaluation of the images where,
often, we find small hyporeflective spaces
adjacent to vascular structures, such as the
prominence of the latter over the RNFL, signs
associated with glaucoma .



Figure 3a Five-year follow-up of glaucomatous progression
showing the development of an inferior arcuate defect.

Figure 3b Five-year follow-up showing no color change on
the normative map. However, the numerical values
indicate a clear statistically significant progression in the
selected sectors.

4. Comparative monitoring of
changes in the thickness of
ganglion cells

Regardless of the technology used for the
diagnosis of glaucoma, follow-up examination
is considered an essential tool for diagnosis
and progression of disease ®. The RS-3000
Advance 2 / NAVIS-EX platform clearly and
graphically shows how a glaucomatous defect
evolves asymmetrically (Figure 3a). It also plots
thickness of the selected quadrants over time
for assessing whether the annual rate of loss is
statistically significant so that very subtle
changes can be detected even before they
appear on the normative map (Figure 3b). An
additional advantage of reviewing the
macular region is the lower anatomical
variability compared to the peripapillary area,
which sometimes is extremely difficult to
assess, like in high myopia.

The three structural pillars for
diagnosing glaucoma

It is important to recognize that, although the
OCT is an ancillary study, we can use the same
three-pillar strategy to give it greater clinical
significance, seeking congruence between: the
radiating peripapillary defects (in the optic
nerve map), microstructural changes (at the
peripapillary level in the high resolution
image of the circular scan) and the asymmetric
ganglion cell defects at the macular level.

The future

OCT angiography is the latest step in the
continuous evolution of this technology ©.
This modality allows the visualization of
microvascular details in the macula and optic
nerve, as well as “quantification” of blood
flow through density and vascular perfusion
maps 7. There is scientific evidence of vascular
changes associated with glaucoma © 19,
However, the fact that vascular blood flow can
be affected by numerous conditions and
physiologic variation @, implies a very cautious
evaluation and assessment, perhaps beyond
what the current clinical application allows.
This field is ideal for the application of new
technologies such as convolutional neural
networks and other forms of artificial
intelligence for the recognition and
classification of images.
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