What do new imaging modalities, especially
SLO, add to diabetic retinopathy screening?
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Historical Perspective

The Modified Airlie House fields are further modified to
their current configuration in the early 1990s to better
capture DME




What Is screening?
WHO definition:

Screening is a public health service in which members of
a defined population, who do not necessarily perceive
they are at risk of, or are already affected by a disease or
Its complications, are asked a question or offered a test, to
Identify those individuals who are more likely to be
helped than harmed by further tests or treatment to reduce
the risk of a disease or Its complications.

Primary aim Is to diagnose, then refer and consequently
treat sight threatening DR retinopathy
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DIABETES AND DIABETIC RETINOPATHY

*Diabetes is expected to grow by 50% worldwide by 2025; but incidence of
blindness in the UK started to fall after 10 years of organised screening

*The integration of ultra widefield imaging into clinical practice has enhanced the
ability to visualize the retinal periphery.

A recent study reported by Aiello et al. found that the presence of peripheral
lesions identified outside of ETDRS are associated with a 4-fold greater risk of
disease progression at a 4 year follow-up evaluation.

Incidence of DME is 30% in patients who have
had diabetes for more than 20 years. Current treatment

regimes place large burden on society.

Conventional FA only allows for 45 to 60 degrees

of the retina to be visualized per image.
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Digital photographs of each eye, 45 degrees one
centred on the macula and one centred on the optic
disc



This 1S what the screener sees:







Progression to proliferative disease

Background DR in both
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Background DR in one eye

Time from screeninvyears

Scanlon PH, Stratton IM, Histed M, Chave SJ, Aldington SJ. Acta Ophthalmol. 2013 Aug;91(5):e335-9.




Progression to maculopathy

Background DR in both eyes
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Light in all its facets



Light in technical terms

white = blue + green + red



« Red (640 nm)
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Laser light is used instead of white light

Scans the eye point by point and then captures the reflected light
through a small aperture

laser light source
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Advantages include improved image quality, small depth of focus,
suppression of scattered light, patient comfort through less bright light, 3D
Imaging capabillity, video capabillity, and effective imaging of patients who
do not dilate well. Since patients with diabetes typically do not dilate well
and account for a large number of patients with vision problems, cSLO
Imaging is a valuable tool for most eye care providers. (Heidelberg)
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Courtesy of MEH clinic



This patient had ungradable image due to cataract, but gradable on SLO



Daytona — DR with PRP




Choroidal Nevus




Non-mydriatic Optos images have excellent agreement with
dilated ETDRS photos and dilated fundus examination in
determining severity of DR and DME.

Nonmydriatic Ultrawide Field Retinal Imaging
Compared with Dilated Standard 7-Field 35-mm
Photography and Retinal Specialist Examination for
Evaluation of Diabetic Retinopathy

PAOLO 5. SILVA, JERRY D. CAVALLERANO, JENNIFER K. SUN, JASON NOBLE, LLOYD M. AIELLO, AND
LLOYD PAUL AIELLO

* PURPOSE: To compare nonmydriatic stereosc Op-
tomap wlirawide field images with dilated stereoscopic
Early Treatment Diabetic Retinopathy Study 7-standard
field 35-mm color 30-degree fundus photographs (ETDRS
photography) and clinical examination for determining dia-
betic retinopathy (DR) and diabetic macular edema (DME)

under~ent nonmydriatic ultrawide field 100-degree and
200-degree imaging, dilated ETDRS photography, and
dilated fundus examination by a retina specialist. Two
i ¢ t readers graded images to determine DR and
rity. A third masked retina specialist adjudi-

cated discrepancies.
* RESULTS: Based on ETDRS photography (n = 200), the
follows: no DR (n 5 eyes [12.5%]), mild
23.5%]), moderate

5%) eyes were ungradable. Exact DR
agreement between ultrawide field 100-degree imaging and
ETDRS photography oco
within 1 level in ©

e
imaging acquisition time was less than half that of dilated
ETDRS photography (P < .0001)

* CONCLUSIONS: Nonmydriatic ulrawide field images
compare favorably with dilated ETDRS photography and
dilated fundus examination in determining DR and DME

however, they are acquired more rapidly. If con-

to be beneficial in DR
ch and clinical settings. (Am ] Oph-
2012 by Elsevier Inc. All rights
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« The study identified that 33% more
lesions were in the area outside of ETDRS
and that in 10% of patients these lesions
suggested a more severe grade of
retinopathy.

« There are ongoing longitudinal studies
In this cohort to determine the clinical
significance of these peripheral lesions.
This paper suggests “this information
might be useful in determining more
accurately the specific risk of DR
progression... as previous studies have
suggested that some of the earliest clinical
changes in DR occur in the mid-peripheral
fundus... more peripheral lesions might
be associated with a greater risk of
retinopathy progression and
complications even though the patient
may have the same ETDRS severity
level.”

Peripheral Lesions Study

Peripheral Lesions Identified by Mydriatic
Ultrawide Field Imaging: Distribution and
Potential Impact on Diabetic Retinopathy
Severity
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Nonmydriatic Ultra-Wide-Field Scanning Laser
Ophthalmoscopy (Optomap) versus Two-Field
Fundus Photography in Diabetic Retinopathy
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Introduction
s study was to investigate the diagnestic
007 wltra- Diabetic retinopathy (DR) and particularly diabetic

The Optos SLO offers a wider
field of view and can better
differentiate lesions by
applying the 2 laser
wavelengths
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Peripheral retinal ischaemia, as evaluated by
ultra-widefield fluorescein angiography, is associated
with diabetic macular oedema

Matthew M Wessel, Nandini Mair, Grant D Aaker, Joshua R Ehrich,
Donald J O'Amico, Szildrd Kiss
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Even the treatment algorithms might be changed?

o | The effects of TRP on PDR
plos-guidaea pattern scan iascr . .
(Pascal)-targeted retinal showed a regression in 76% of

photocoagulation in proliferative

diabetic retinopathy patients at 12 weeks and

| complete disease regression in
37% and partial regression in
33% at 24 weeks

ABSTRACT. .
Purpose: To investigate the dinical effects and safety of targeted pattern scan Introduction
laser (Pascal) retinal photocoagulation (TRP) in proliferative diabetic retinop- T a i
athy (PDR). & £ =
Methods: Prospective and non-randomized study of 28 eyes with treatment-
naive proliferative diabetic retinopathy (PDR). Single-session 20-ms-Pascal
TRP strategy applied 1500 burns to zones of retinal capillary non-perfusion
and intermediate retinal ischaemia guided by wide-field fluorescein angiogra-
phy {Opios). Main outcome measures at 12 and 24 weeks incduded; PDR
grade (assissed by two masked refina specialists); central retinal thickness
(CRT); mean deviation (MD) using 24-2 Swedish interactive threshold algo-

ITA)-standard visual fields (VF); and ETDRS visual acuity (VA)

Following primary TRP, there was PDR mgression in 76% of
patients at 12 weeks (k = 0.T0 p < 01} No lser retreatment was o 5 3
required at 4 weeks, and 10 eyes underwent repeat TRP at 12 weeks, Wide-  praviLAS®
field Optos angiography at 24 weeks showed complete disease regression in puter
¥ amd partial regression in 3 Additional panretinal laser photocoagula-
tion (PRF) was planned for active PDR in 30%. There were significant
reductions in CRT over tme (10.4 pm at 12-weeks, p = 0.007; 12.1 pm at
24-weeks, p = 0LINK3). The MD on VFs improved after 12 weeks ( + 125 dB;

P = 0015) and 24 weeks (+1.26 dB, p = 001} The VA increased by +3
letters at 24 weeks (95% CI, L74-5.00; p < 0.NKI).

Conclugdons: This pilot sowdy reports that Optos-guided Pascal 20-ms TRP
using 1500 bums for treatment-naive PDR is a promising procedure with
favourable safety profile.

Key words: diahefic retino paity - aptes ang ¢ = Pascal laser - targeted redinal laser
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Vascular measurements might need to be updated




Visual Electrodiagnostic
Device

This device measures the 30 Hz
flicker implicit time, which has a
strong correlation to retinal
Ischemic diseases such as
diabetic retinopathy.

Design Features

* Handheld

» Utilizes skin electrodes

* Mydriatic-free

 Ultra low-noise digital amplifier



Summary and conclusions

1 Different new imaging modalities will give
different information

1 Before committing to any camera/method,
It IS Important to understand the benefits
and the limitations of the camera

1 For screening, population health needs to
be of the highest priority, this is likely to
differ from hospital eye clinic needs!



