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Diseases of the....




Dry Age-related Macular
Degeneration (AMD)
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Teen il
Macuta Thickness : Macular Cube 512x128

One other case -
a hint it's not AMD

One other case -
a hint it's not AMD
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The left eye shows & normal appearing opﬁo nerve, Here we havo an area of central
with a

P g halo of hyp that looks Iike regressed
drusen, The vessels are and fhe retinal

perphery

IMPRESSION:
1. Mild adult vitelliform disease, possibly a small patiemn dystrophy, possibly a very early
onset of age-related macular degeneration. At the current level no treatment is

needed besides routine observation and monitoring.

| have discussed with him that he should check the left and right eyes separalely at least, if
possible, three to four limes a week for a few seconds and see us or you with any new or
sudden changes. Beyond this, we have given him Information about vitamin supplementation
and have not set him up for an immediate follow up with us here, but of course we would be
happy to visit back with him if new or sudden changes were 1o arise,
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Dry Age-related Macular

Retinal Atrophy
egeneration (AMD)
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Dry Age-related Macular
Degeneration (AMD)
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Dry Age-related Macular
Degeneration (AMD)

OCT Angiography: the Next Chapter in Posterior
Imaging

+ Images retinal microvasculature without dye injectio

« Displays structure and function from a single imaging
system

2014: OCTA

"72006: Spectral Domain
oct

2002: Time Domain OCT
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Wet'Age-related Macular
Degeneration (AMD)

o e

OCT-ANGIOGRAPHY

Structure & Function from One System
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A New Approach to Visualizing Blood Flow

Patient Benefits
- Reduces patient burden to allow more frequent imaging
- Avoid potential side-effects of fluorescein injection

Clinical Benefits

- Faster than a dye-based procedure

- Ultra-high resolution imaging of retinal microvasculature

- 3D visualization: segments retinal vasculature into individual layers

Llll

Principles of OCTA

OCTA uses motion contrast to detect flow from OCT data

Rapidly acquires multiple cross-sectional images from a single
location on the retina

Flow is the difference in signal between two sequential B-scans

Flow Signal (Red) Overlay on OCT B-scan
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OCT-ANGIOGRAPHY

7/17/23

OCT-Angiography

How Does it Work?
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Enface OCTA Generated from OCTA Volume Data

‘Superficial Plexus (LM~ IPL)
Outer Retinal Zone (ONL —BM)

Plexus (INL— OPL) Choroid Capilaris

« Multiple motion-contrast frames
create 3D OCTA volume

« Enface visualization of layers
obtained by slicing and projecting
slabs from 3D OCTA data
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is there neo?
is their non-perfusion (capillary dropout)?
Occlusions

“nerve perfusion?
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Referral was for an macular OCT to help differentiate/rule in/out
CNVM vs. macular edema vs. central serous choroidopathy

Distance VA’s:
OD - 20/20-1
OS5 -20/70-1

N
DM & the Eye

* Why is this important?
«DM is the leading cause of visual impairment in working-age
adults
«25.6 million Americans over age 20 have DM (11%)
<1/3 are not aware they have the disease
<An additional 79 million have impaired fasting glucose levels
«Retinopathy prevalence rate for individuals over age 40 is 30%
«Multiple risk factors for retinopathy including duration of DM

Opnmnainoiogy, O 2014
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Shouldal refer or
should I™atch this?

.
DM & the Eye

«Type 2 DM rate of retinopathy:
(at 5 years
040% for insulin patients
024% for non-insulin patients
(At 19 years
084% for insulin patients
053% for non-insulin patients

e
DM & the Eye

« Rate of DR progression:
«No retinopathy
<Within 1 year 5-10% will have retinopathy
«Mild NPDR
¢16% of type | DM will progress to PDR in 4 years
«Severe NPDR
<Within 1 year 50% will have PDR
o 15% will have high risk PDR
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DM & The Macula

* The Macula Can Go Both Ways:
« Diabetic Macular Edema
« Diabetic Macular Ischemia

¢ Predicts diabetic retinopathy progression

< 41% of patients with diabetic retinopathy
had some degree of macular ischemia

< Can be tied to VA loss

© Moderate-severe macular ischemia ->
reduced VA

© Mild macular ischemia -> normal VA

OCTA Indications — Diabetes & Diabetic
Retinopathy

« Detect vascular abnormalities prior to funduscopically evident DR
(subclinical retinopathy)
¢ Macular ischemia/enlargement of the FAZ
¢ Qualitative and quantitative data for capillary nonperfusion
(capillary dropout)
< Differentiating IRMA from early neo
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OCTA Indications — Diabetes & Diabetic
Retinopathy

« Detect vascular abnormalities prior to funduscopically evident DR
(subclinical retinopathy)
< Macular ischemia/enlargement of the FAZ

¢ Qualitative and quantitative data for capillary nonperfusion
(capillary dropout)
¢ Differentiating IRMA from early neo
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DM Managed with OCTA

* What are the Advantages?

« Identify early stages of diabetic retinopathy before other technologies can

« Less invasive

« Quick acquisition time

« Looks at multiple vascular layers within the retina
¢ FA can only look at the superficial plexi
¢ OCTA has the ability to look at the DCP

« It localizes MA's to their exact retinal depth

« Because it is not dependent on contrast injection, it helps to provide detailed information
regarding capillaries without fluorescein leakage

+ What are the Disadvantages?
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Superficial Plexus
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FAZ Measurements in Diabetic
Retinopathy

2015 2017

65

11



Diabetic Retinopathy

« Positive Indicators
« Retinal capillary non-perfusion — seen as blackened area without blood flow outside FAZ
« Microaneurysms
« Enlarged FAZ

67
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But what does OCTA reveal?
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But what does OCTA reveal?
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Case Study | Diabetic Patient

* 45-year-old African American female
» HbA1C — 7.0 with “Good blood sugar control"

Fundus Image En Face OCT

Looks pretty good...right??

Case Study #2 | Diabetic Patient

« Blood sugar never higher than 140

Some exudates...no CSME...

70
e
OCTA Indications — Diabetes & Diabetic
Retinopathy

+ Detect vascular abnormalities prior to funduscopically evident DR
(subclinical retinopathy)
« Macular ischemia/enlargement of the FAZ
« Qualitative and quantitative data for capillary nonperfusion
« Differentiating IRMA from early neo
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Enface OCTA Overview of Pathologies —
Diabetic Retinopathy

Superficial Outer Retina

Choriocapillaris

DM Managed with OCTA

* What are the Advantages?
« |dentify early stages of diabetic retinopathy before other technologies can
« Less invasive
« Quick acquisition time
« Looks at multiple vascular layers within the retina
< FA can only look at the superficial plexi
< OCTA has the ability to look at the DCP
« It localizes MA's to their exact retinal depth
« Because it is not dependent on contrast injection, it helps to provide detailed information
regarding capillaries without fluorescein leakage
* What are the Disadvantages?
« Requires longer fixation than FA
« Smaller field of view/harder to image peripheral non-perfusion
« The number of identified MA's was less than FAin studies

What is normal?

haga 1
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OCT-A Enables Visualization of
Microvascular Changes

+ Non-Proliferative Diabetic Retinopathy

de Barros Garcia et al. Int J Retin Vitr (2017) 3:14
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Case #2 - BRVO
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[Angio Retina
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DM Managed with OCTA

* What are the Advantages?

« |dentify early stages of diabetic retinopathy before other technologies can

« Less invasive

« Quick acquisition time

« Looks at multiple vascular layers within the retina
< FA can only look at the superficial plexi
< OCT-A has the ability to look at the DCP

« It localizes MA's to their exact retinal depth

« Because it is not dependent on contrast injection, it helps to provide detailed information
regarding capillaries without fluorescein leakage

* What are the Disadvantages?

AngioAnalytics™

The World's First OCTA Metrics

AngioAnalytics™

The World's First OCTA Metrics
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Vessel Density Maps Enable Grading of
Vascular Change

0.1963 01889 0.1647 01453
Mild NPDR ! PDR

Images courtesy of Richard Rosen, MD

What is normal?

| Retins OverVus

Flow Area Measurements

+ Based on outer retina slab or choriocapillaris slab
« Available for 3x3mm and 6x6mm HD scans

+ Option to measure within a circular boundary or contoured
boundary

* Measurements
« Select Area: Total area within the circle or contoured boundary

« Flow Area: Percent of total area occupied by vessels within the
circle or contoured boundary

« Clinical Applications

+ CNV

16



Non-Flow Area Measurement

« Based on superficial vascular complex
* Available for 3x3mm and 6x6mm HD scans
« Measures total area of selected non-flow regions
« Clinical Applications
« Diabetic retinopathy

« Vein and artery occlusion

7/17/23

FAZ Measurements

- Based on full retinal vasculature (superficial and deep
vascular complexes)

- Available for 3x3mm and 6x6mm HD scans
- Highly repeatable including in diseased eyes'
- Measurements
« FAZ: Area of foveal avascular zone
+ PERIM: Foveal avascular zone perimeter in mm

« FD: Vessel density (%) within a 300um width perimeter
surrounding the FAZ

+ Clinical Applications
thy

+ Diabetic retin

Vessel Density Maps

|: « Computes the percentage of area occupied by OCTA-
% detected vasculature based on the

* Retina
« Superficial vascular complex
+ Deep vascular complex
« Optic Disc
« Radial peripapillary capillary slab

« Highly repeatable including in diseased eyes'

Identify Early Vascular Changes in
Diabetic Eyes

Quantitative OCTA parameters reveal subclinical macular vasculature change in
diabetic eyes that do not manifest clinical retinopathy.?

Diabetic Eye Normal Eye
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What is Normal - FAZ
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What is Normal — Vessel Density

[HO Angio Retina S G 10
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Identify Early Vascular Changes in
Diabetic Eyes

Patients with DM more likely to have a larger FAZ than healthy eyes.®
Diabetic Eye Normal Eye

FAZ Area: 0.443mm?2 FAZ Area: 0.172mm?
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Identify Early Vascular Changes in
Diabetic Eyes

Quantitative OCTA parameters reveal subclinical macular vasculature change in
diabetic eyes that do not manifest clinical retinopathy.?

Diabetic Eye Normal Eye
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Aid in Disease Severity Assessment with
FAZ Measurements

FAZ size and FAZ vessel density are correlated significantly with disease severity in DR.?

Mild NPDR Moderate NPDR Severe PDR
0.285 0.313 NPDR
vty o Dissa R Qg Ot
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Assess Disease Progression with
Multiscan View

Vessel Density Decreases Significantly with Disease Severity*
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Assess Disease Progression with
Multiscan View

FAZ Area Increases Significantly with Disease

FAZ: 0.171mm2 FAZ: 0.241mm?2

FAZ:0.303mm?

2015 2016 2017
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https://doi.org/10.1007/s00417-015-3143-7

OU Vessel Density Trend Report
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Indications:

AMD - dry vs. wet
Diabetics -
is there neo?
is their non-perfusion (capillary dropout)?
Vein Occlusions
Glaucoma patients
nerve perfusion?
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OU Retina Thickness Trend Report
Assessment of capillary dropout in the
superficial retinal capillary plexus by optical
coherence tomography angiography in the

; early stage of diabetic retinopathy
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INNERPRETING RETINAL OCT’S
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