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Retinal drawing circa 1962




Historical Perspective

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

Diabetic eye disease

Stroke
(retinopathy and cataracts)

Heart disease and
hypertension

Renal disease

Peripheral
vascular disease

Neuropathy

Foot problems

Foot problems
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Management: the burden of illness

Diabetic Eye Disease

Retinopathy Cataract

Maculopathy
(90% blind registrations)

Clinically significant
macular oedema

Macular ischaemia
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Zonular fibers
Ciliary muscle

Suspensory ligament

Vitreous humor

Optic nerve

The areas of the two
screening images per eye



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 screeninyears

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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Background DR in one eye
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Time from screeninyears
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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- | * CONCLUSIONS: Nonmydratic ulrawide field images

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 = 2000, the
follows: no DR (n 5 eyes [12.5%]), mild
3.5%]), moderate

ignificant DME was found in 47 eyes (23.
(3.5%) eves were ungradable. Exact DR sever
agreement between ultrawide field 100-degree imaging and
ETDRS photography occurred in

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

wces, Univensi
Inquiries. to Paok
enter, 1 Joskin P

compare favorably with dilated ETDRS photography and
dilated fondus examination in determining DR and DME

3 however, they are acquired more rapidly. If con-
firmed in broader diabetic populations, nonmydriatic ultra-
wide field imaging may prove to be beneficial in DR
evaluation in research clinical settings.  (Am J Oph-
thalmel 20120, © 2012 by Elsevier Inc. All rights
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Conventional camera
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Other pathology also visualised better
on multi-colour imagin
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So we have to have a better understanding of the
anatomy and function: cannot compromise on quality
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Optical coherence tomography

Slicing

Surface 1

Surface 2

Surface 3 l ~—







Enface OCT Angiography

Enface OCT angiography is the axial projection of 3D OCT angiography data,

typically over a sub-volume encompassed between two retinal surface

hotindaries Superficial capillary plexus




Next step: vessel measurements?
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Diabetes: structural, functional, and molecular endpoints

structural data

nts

machine learning
Modelling
Big data

wenomic characterization: DNA
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Measuring visual acuity in patients with diabetes

Low luminance BCdVA
BCnVA

Photopic microperimetry
Dynamic eCS

VISION CONTRAST TEST SYSTEM
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Visual function quantification in diabetes

* Visual acuity (better by ETDRS charts)
* Retinal sensitivity and fixation (by microperimetry)




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



Early neuro-protection

1 EUROCONDOR Study

— Neuro-degeneration is an early process in
some patients with diabetes

— RCT with neuroprotective drugs

— Current preliminary results presented at
Euretina in 2017 did not show definitive
results



