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Both are Becoming Equally Important in
Diagnosis, Management, and Treatment
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Optical Coherence Tomography OCT Angiography: the Next Chapter in Posterior Imaging

+~Images retinal microvasculature without dye injection
+~Displays structure and function from a single imaging system
=)

~A
4

; 2014: OCTA

2006: Spectral Domain

2002: Time Domain OCT

Where is the macula? How large is the macula?

4 Basic Categories: Diseases of the....
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Thank You- Jian Zhou, MD

OR  RPE Cheroid  Bruchs Membeane

Thank You- Jian Zhou, MD

Normal Retinal Vasculature Review of Normal
25 year old man
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Review of Normal 60 Year Old Montage OU
60 year old man

OCT Angiography
A New Approach to Protecting Vision

» Non-invasive visualization of individual layers of retinal vasculature

» Pathology not obscured by fluorescein staining or pooling

» Image acquisition requires less time than a dye-based procedure

» Reduced patient burden allows more frequent imaging to better follow disease
progression and treatment response

Learn to predict visual acuities

Enface OCT-A Slabs Normal Retinal Vasculature
Based on Retinal Anatomy

En Face Visualization of Layers
Based on Retinal Anatory
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Identify Early Vascular Changes in Diabetic
Eyes

stients with DM have a larger FAZ than healthy eyes

Diabetes

Assess Disease Progression with Multiscan Angio\X/ellness Report
View Comprehensive Eye Exam - Healthy

Vessel Density Decr Significantly with Disease Severity

Angl%ﬁ?ﬂlﬂ? Dsaasbﬁeport AngioWellness Report

Patient 2 with Diabetes

15:29:11
Pris
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AngioWellness Report

Paties h Diabetes

58-year-old man with diabetes

New patient to the practice

BS: unsure, last HbAlc unsure

DM meds: metformin, glyburide, Invokana
Vision 20/20

Anterior segment: normal
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AngioWellness Report

Patient 3 with Diabetes

Widefield Imaging
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FAZ Damage — This is DR

Time to get to know your BS and HBAlc

Widefield Imaging

64-year-old man with diabetes
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64-year-old man with diabetes

BS: 134 this AM, last HbAlc 8.0
DM meds: Novolog and Amaryl
Vision 20/20

Anterior segment: normal

64-year-old man with diabetes

64-year-old man with diabetes
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64-year-old man with diabetes 64-year-old man with diabetes

64-year-old man with diabetes

64-year-old man with diabetes

OCT and OCT-A

- Treatment?

<« Certainly useful, beneficial, essential, and important in following the patient
with diabetes

- Improved HbATlc
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Optometrists and All Eye Care Professionals Responsibility

Rethink our responsibility related AMD diagnosis and management
Commit to that we will do better in
* Early detection
* Treatment
Know, execute, and employ current clinically appropriate Practice Guidelines
* Those that preserve vision
* Don't wait until vision has been lost
Closely monitor and treat the early detected disease
X If progresses to advanced AMD, better opportunity to save vision

Beckmann Committee Classification of AMD

+~Based on presence of lesions within 2 DD of fovea in either eye

* No AMD
1 None or few small drusen, < 63 microns
I No AMD pigmentary abnormalities
* Early AMD
1 Medium drusen, > 63 - <125 microns
I No AMD pigmentary changes
* Intermediate AMD
o1 1 large drusen, > 125 microns
1 Any AMD pigmentary changes
* Advanced AMD
7 Any geographic atrophy
r1 Choroidal neovascularization (CNV)
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Instruments for AMD — fragmented care

Slit lamp/DFE

Camera

ocT

OCT Angiography

Dark adaption

PHP

Macula pigment eval — Scanner
Genetic testing

AMD is a Disease Process that Starts Below the Surface

April 27, 2021 — January 26, 2022 (9 months)
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Measure the Drusen with Your OCT Measure the Drusen with Your OCT

-

OCT in AMD

Hypo versus Hyper Reflectance

Need spectral domain to follow intermediate or worse AMD
.~ Able to identify OCT predictors of progression
. Especially in identifying OCT predictors of progression

* Hyper-reflective foci

* Reticular pseudodrusen

* Nascent geographic atrophy

* Sub-RPE hyper-reflective columns

* Drusen substructures

* Drusen load and regression

Can We Learn From These Pictures? Can We Learn From These Pictures?
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Hypo versus Hyper Reflectance Case 1 - OCT Predictors of Progression

Case 1 - OCT Predictors of Progression Case 1 - OCT Predictors of Progression

Case 2 - OCT Predictors of Progression
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Case 2 - OCT Predictors of Progression Case 3 - OCT Predictors of Progression

Agh) 00

Case 4 - OCT Predictors of Progression Case 5 - OCT Predictors of Progression

Rgnt! 00

Case 5 - OCT Predictors of Progression

e/ 03
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OCT Angiography in AMD

Structure Test

Able to identify occult or classic CNV before they leak
Non-invasive technique
Subclinical CNV or “Occult non-exudative CNV”

* Risk of exudation at 12 months is 15.2 times greater compared to eyes without subclinical
CNV

Type 1 “Occult” CNV

New vessels develop in the choroid
New vessels located BELOW RPE and
ABOVE Bruch’s membrane

Multimodal imaging and OCTA

AN
e i Pat

Vascularized Non-vascularized
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Type 1 “Occult” CNV

72 y/o Hispanic male
20/30
History of “Dry AMD’|

And the not so obvious ones...

13
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Type 2 “Classic” CNV

v L e

i

RPE and above Bruch's membrane

Type 2 “Classic” CNV Why | Love to Teach

New vessels develop in choroid
New vessels located ABOVE the RPE
and ABOVE Bruch’s membrane

Retinal Angiomatous Proliferation

CHOROID
Stage 1 Stage 2 Stage 3
Intra-retinal Neovascularization Neovascularization

proliferation penetrates the sub- penetrates the
retinal space RPE space

*Hemes *Neurosensory *Vascularized PED;
*Edema detachment CNVM

*Exudate *Serous PED

Greg Caldwell, OD, FAAO
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Inspect the SD-OCT carefully!!

VA 20/40

What about the OCTA?

Type 3 CNV: Intraretinal Anastomosis: THROUGH RPE

Inner retina (SCP+DCP) to Outer retina (Avascular/choriocapillaris)

OCT Angiography Evaluation AMD

After and Before Bevacizumab (Avastin)

Greg Caldwell, OD, FAAO
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OCT Angiography

Subclinical CNV or “Occult non-exudative CNV”
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o Retna

Right 100 HD Angl Retina

Occult P 3 Occult
Non-Exudative 2 . - Non-Exudative
CNV T : . CNV

Patient A g - 2

Patient A

HD Ango Retna

HO Ang Retiva

Occult
Non-Exudative
CNV

Patient A

a~Nutritional supplements
Treatments fol" AMD * Sub-clinical/sub-structural or early disease Treatment for AMD

Controversy flourish
No definitive guideline exists
.~ Early detection and meaningful treatments with significant value, do not cure, 2 @ :
but have been shown to slow or halt progression. Not limited to early stages
but all stages of AMD

* Prescribe smoking cessation programs * AREDS 1
€l Smoking and AMD " Contain
um antioxidants 7 Inv

* AREDS 2

ecommended

" Recom d for intermedi.

and advanced AMD, study protocol
* The Practical Guide for the Treatment of AMD - 3 primary options
o E: e
* Systemic disease management
[l Cardiovascular disease, DM, obesity, high chc

enoid and antioxidant is
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Treatment for AMD Macular Pigment

Retinal light protection
* Sun exposure

Closer follow up
* 12 months is currently accepted as being too long to defect progression
* 6 months or sooner based on risk of CNV

Low vision and rehabilitation consultation

99 100

Macular Pigment [aximieamiiieb Macular Pigment and the Retina

101 102

103 104
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Carotenoids and Polyphenols

Treating Half the Retina?

105 106

Measuring Macular Pigment Measuring Macular Pigment

«~Retina macula biopsy

& Clinical Imaging ) s Biophotonic Scanner
* Subjective 2 * Measures carotenoids
") ZeaVision MPSII * Based on an optical method known as
7 Guardion Mapcat SF — Resonant Raman Spectroscopy (RSS)
* Clinical G r Used for many years in research laboratories
) ZeaVision MPR : . * Skin RRS measurements
) Zeiss Visucam 200 : = r Noninvasive

" Spectralis HRA+OCT 5 CEEive !
- . f - Reliable methods to assess carotenoid levels
Spectralis MPOV o Gl

|
A s S
- ~

107 108

Thank you! Dr. Chris Putnam

ARVO STUDY Carotenoid Levels

Skin and Serum
Gellerman et al Quick Test
(approx. 30 sec)

I Portable

I Cost Effective

I Remeasure in 60 days

better

Reassurance to you and patient

109 110
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Vulneraole to Oxidation

Betacarotene
® ©

53-year-old man
Lutein Vitamin C ‘
PNITINSTN Lycopene

Family history of AMD

_oenee

* Dad with 43 injections for AMD
Pre-diabetic with borderline HbAlc
Vision 20/20 OU
DFE- retina clear
OCT normal
Passes dark adaptation

111 112

'Supplement Facts

=

b :
OTHER INGREDIENTS, C

CONTAINS: Fuh [archeaton. sarcirems, mschmm

113 114

53-year-old man

115 116
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April 27, 2021 — January 26, 2022 (9 months)
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Optometric
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Questions? Thank You!
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