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Figure 5
OCT of epi-retinal membrane. Solid red arrow
shows retinal distortion

over 50 years and 65% over the age of 65
years will develop a PVD.? During and at
the conclusion of this process, a number
conditions

of pathological retinal

may be exhibited, as discussed below.

Vitreo-macular traction
Vitreo-macular traction is difficult to
detect via any direct form of fundus
assessment. The result of this traction
can lead to a number of outcomes,
including ERM, but

most unfortunate is

perhaps the
the formation
of a macular hole. This occurs from
tangential traction caused by anterior
to posterior contraction of the vitreous
face at the macula. The stress on the
macula from the contracting vitreous
causes stretching of the RPE layer,
which subsequently will also push into
the photoreceptor layer (Figure 6a). The
result will be a loss of photoreceptors
and the patient likely reports blurred
vision as well as distortion. Furthermore,

the formation of intra-retinal cysts

Figure 7
OCT of retinal detachment
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Figure 6

(a) OCT showing vitreomacular traction (b) OCT of lamellar hole. Solid red arrow shows cystin
photoreceptor layer, indicating loss of photoreceptors. Dotted red arrow shows traction on macula from
vitreous. Solid blue arrow shows retinal tissue pulled off after PVD

from the resultant traction is another
contributing factor to patient symptoms.

Continued traction causes the sensory
retina at the macula to separate from the
RPE and leads to full thickness macular
holes. If a PVD occurs before this event, a
partial thickness macular hole (lamellar
hole) may still form. This is when the
inner limiting membrane is pulled off
completely as the vitreous detaches
(Figure 6b). The size of the macular
hole depends on the amount of tissue
removed by the PVD. The result will be
a loss of distance and near VA and some
loss of sensitivity in the central visual
field. It should be noted however, that
the level of VA in a lamellar hole will
be much better than a full thickness
macular hole, as the photoreceptor

layer is left intact and does not detach.

Retinal Detachment

PVD can cause a retinal tear or
break in the periphery leading to a
rhematogenous retinal ~detachment,
which affects 1 in 10,000 of the general
population.® OCT detection of such a
detachment is relatively simple (Figure
7) as the retina can clearly be seen as
separated from the RPE. Continued

assessment of a patient during the

PVD process can allow prompt referral
to an ophthalmologist if the traction
looks

mechanical vitrectomy may then be

destructive and a chemical or

performed to prevent further pathology.

OCT is also extremely useful in
evaluating serous or exudative retinal
detachments, which can potentially
be missed. As shown in Figure 8,
fluid collection between the RPE and
retina causes a partial serous retinal
detachment. As theretinais still attached
throughout the periphery this would not
be easily visible on funduscopy. The
longer the fluid remains, and continues
to separate the retina from the RPE, the
poorer the prognosis after treatment.
This is because the RPE acts as a source of
nutrient exchange to the retina and also
allows waste removal, and the longer the
two are separated, the greater the damage
done to the photoreceptor layer. This is
represented by a granular appearance
of the which

relates to loss of structure in this layer.*°

photoreceptor layer,

Optic Disc and Glaucoma

Studies have estimated that nearly 50%
of patients with primary open angle
glaucoma (POAG) remain undiagnosed.
Approximately 20% of POAG cases
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Figure 8

OCT of partial serous retinal detachment.
Red arrow shows granular appearance of
photoreceptor layer

exhibit normal IOP.* Furthermore, it is
only when 20-30% of retinal nerve fibres
are lost that a visual field defect arises.*?
The most definitive way to diagnose
POAG is to assess the retinal nerve fibre
layer (RNFL) and until now this has been
done through conventional methods
such as red-free fundus assessment

and stereophotography. Assessment
of the RNFL using these methods is
extremely difficult and takes great skill
and experience. With OCT (Figure 9), a
number of cross sectional scans captures
a cubic area of 6x6mm, within which the
optic disc is automatically centred. A red
circle is then generated around the optic
disc and the RNFL around this circle is
analysed. The optic disc is divided into
12 sections showing the thickness of the
RNFLineach. Thisisthen compared to the
average thickness readings for the normal
population and a colour grading system
shows which population percentage
the readings fall into. Green indicates
90% of the population (normal) whilst
red and yellow represent 1% and 5%
of the normal population, respectively.
The database contains normal thickness
profiles for patients aged 18 years and
over. This database has a specificity of
95%, i.e. 1 in 20 normal patients will
fall outside the 90% normal range.™

The OCT
other maps

e RNFL thickness map — red colours

scan also  produces

including (Figure 9):
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Figure 9

0CT in glaucoma. Left panel shows early glaucoma in the left eye, right panel shows advanced

glaucoma in the right eye. Red arrow shows RNFL

and blue

thinner

thicker

colours indicate
e RNFL thickness deviation — shows
areas of the RNFL that deviate from the

average thickness based on normative

indicate areas

areas.

data. Increasing colouration from yellow

to red indicates greater deviation.
e RNFL  TSNIT normative  data
— shows the RNFL thickness

deviation data in graphical form.
e Extracted RNFL Tomogram — shows
image of the RNFL over the area scanned.
e The 3D the
optic  disc surrounding RNFL
of RNFL loss.

The left panel of Figure 9 reveals an
OCT RNFL scan of a patient with early
glaucoma in the left eye. It can be seen
that there is thinning of the inferior RNFL

and based on the normative data this

representations  of
and

vividly reveal areas

falls into the 1% probability category.
The right panel of Figure 9 reveals
advanced glaucoma in the right eye of

a patient. It can be seen that there has

been a significant loss of nerve fibres.
The symmetry between the eyes is 28%,
which falls outside of the norm as well.

Conducting  several

scans over

a period of time allows guided
progression analysis to monitor the
progression of glaucoma too. This is
an ideal tool in many situations. For
example, if the patient has already been
diagnosed, this analysis can be used to
assess whether treatment has slowed
glaucoma advancement. Secondly, it is
incredibly useful for situations where
the practitioner is unsure if a referral
for suspect glaucoma is warranted and
allows close monitoring over a short
time frame; if deterioration is detected,
a referral can subsequently be processed
to an ophthalmologist for diagnosis.

Practitioners should remember that
glaucoma is a very complex condition
and OCT assessment should never be
used in isolation. Other factors such

as family history, IOP measurement
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(ideally through contact tonometry),
visual fields and fundus assessment also
need to be assessed. Nevertheless, OCT
provides areal forward step in enhancing
earlier detection of this disease.
Summary

OCT has an array of unique diagnostic
facilities. It enables confident diagnosis
and fast-track referral of conditions
requiring urgent treatment. The main
strength of OCT, which separates it

from other diagnostic tools, is that it is
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individual retinal layers. Not since the
advent of the fundus camera has there
been an instrument that revolutionises
clinical examination. Fundus cameras
showed us what we already see on
direct examination, but OCT now

reveals what we cannot otherwise see.
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PLEASE NOTE There is only one correct answer. All CET is now FREE. Enter online. Please complete online by midnight on March 9, 2012 - You will be unable to
submit exams after this date - answers to the module will be published on www.optometry.co.uk. CET points for these exams will be uploaded to Vantage on March
19,2012.
1. RPE atrophy in AMD is shown on OCT by: 4. Fluid accumulation in serous retinal detachments can:
(a) hyperfluorescence of the RPE (a) result in damage to the RPE
(b) hyperfluorescence of the choroid and area below the RPE (b) cause retinal breaks or tears
(0) thinning of the RPE (c) originate from posterior vitreous detachment
(d) all of the above (d) damage photoreceptors as shown by a granular appearance
2. Cystoid Macular Oedema (CMO): 5. Optic disc assessment with OCT involves:
(a) typically occurs in the first six months after cataract surgery (a) comparison of the RNFL with a database of values across all age ranges
(b) causes retinal thinning due to oedema (b) comparison of the RNFL with a database of complete specificity
(c) begins with cyst formation in the RPE (c) comparing thickness readings of the RNFL to age matched normal values
(d) in most cases results in irreversible loss of visual acuity (d) guided progression analysis in order to diagnose glaucoma
3. Macular hole is caused by: 6. Epi-retinal membrane:
(a) Posterior vitreous detachment (a) always requires surgical intervention
(b) contraction of a membrane between the retina and vitreous face (b) causes contraction of the underlying retina due to vascular scarring
(c) cystoid degeneration of the macula () often appears on OCT scans with foveal convexity
(d) serous retinal detachment at the macula (d) only presents as a focal area of retinal adherence
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