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OCT Angiography: The Next Chapter in
Posterior Imaging

e Time Domain

« Spectral Domain
« OCT Angiography (OCTA)...THE NEXT CHAPTER!!

2002: Time Domain 2006: Spectral
OCT Domain OCT
2014: OCTA




OCT Angiography
+ See retinal vasculature without referring patients out of the practice
* Visudlize signs of disease earlier and make more intelligent referrals

«  Manage more pathology

» Elevate the practice with state-of-the art imaging technology
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Optical Coherence Tomography

PROS:

« Excellent visualization of macular architecture
« Non-invasive

» Easy to perform




OCT with OCA: A Match Made in Heaven

S S e - Conventional SD-OCT

« Stationary fissue (structure)

« OCT Angiography

* Moving red blood cells (function)




OCT & OCTA Provide Ditferent — but
Complementary — Information

OCT: Structure OCTA: Function

Visualize STRUCTURAL changes Visuadlize blood flow in the
» Drusen vessels

« Fluid « CNVM

« Elevations/disruptions in

retinal layers . .« . .
4 Visualize ischemia/poor

perfusion
« Diabetic retinopathy
« Vascular occlusion




OCTA vs FA

Fluorescein Angiography OCTA

Wide field capabilities Limited field of view

Dye Based No dye used

Less affected by motion More affected by motion

Images superficial retina Images sup, deep, outer retina and choroid

Blood flow information Structural and blood flow information



How does OCTA work?e

Flow Signal [Red) Overtsy on OCT B-
scan

Difference of Two OCT B-scans =




En-face OCTA Slabs: Based on Retinal Anatomy
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En Face Visualization of Layers
Based on Retinal Anatomy




Various scan sizes available!

6.4 X 6.4mm

12 x 12mm

Image courtesy of Adil £l Maftouhi, Centre Rabelais, Lyon, France



Apply This Clinically

Inner Retinal Disease




Inner Retinal Disease




Diabetic Refinopathy

« Positive Indicators

» Retinal capillary non-
perfusion —seen aAs
blackened area
without blood flow
outside FAZ

« Microaneurysms
» Enlarged FAZ




Meet Carla: A 45-year-old African
American female




Superficial Capillary Plexus Deep Capillary Plexus




Diabetic macular
edema... but what
else22?



Meet James: 55-year-old African
American male

OCT Angiography
provides the answerlll



45-year-old glaucoma suspect; DM x 5 years







Non-proliferative diabetic retinopathy

OCTA Comparison to Fluorescein Angiography




Branch Retinal Vein Occlusion

FAZ area in DCP positively correlated
with a decrease in visual acuity; may
e an indicator of visual prognosis



12x12 Scan: Increase image size; see the full extent of
the occlusion



...and another!
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AngioAnalyftics

Diabetic Eye Disease




Foveal Avascular Zone in Normal & Diabetic Eyes
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Images courtesy of Bernard C. Szirth, OD, Rutgers New Jersey Medical School Department of Ophthalmology and Visual Science




FAZ Change Analysis
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Image courtesy of Bernard C. Szirth, OD, Rutgers New Jersey Medical School Department of Ophthalmology and Visual Science



Aid in Disease Severity Assessment with FAZ
Measurements

FALZ size and FAZ vessel density are correlated significantly with disease severity in DR.
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Mild NPDR Moderate NPDR Severe NPDR

1. Nesper PL, Roberts PK, Onishi AC, et al. Quantifying Microvascular Abnormalities With Increasing Severity of Diabetic Retinopathy Using Optical Coherence Tomography Angiography. Investigative
Ophthalmology & Visual Science. 2017;58(6):BI0307-BI0315. doi:10.1167/iovs.17-21787.




Non-Flow Arec

Noo Flow Area (men®) 2 366 Letcr t Angm

o

« Based on Superficial Capillary Plexus

e Click on area of interest




Vessel Density

Mild NPDR Moderate NPDR Severe NPDR PDR
56.2% 51.7% 41.6% 47 2%



Assess Disease Progression with Mulfi-scan View

Vessel Density Decreases Significantly with Disease Severity*

2015 2016 2017

4. Nesper PL, Roberts PK, Onishi AC, et al. Quantifying Microvascular Abnormalities With Increasing Severity of Diabetic Retinopathy Using Optical Coherence Tomography Angiography. Investigative
Ophthalmology & Visual Science. 2017;58(6):BI0307-BI10315. doi:10.1167/iovs.17-21787.




Meet Juan: A 6/-year-old Hispanic male
(14 years DM)







Position the scan af the
vitreoretinal intferface




62-year-old Indian Male; DM2 x 20 years; “High

BS levels”
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And yet another.... At fast glance, doesn’t look too bad!! But
does itee?




AngioVue Retina
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AngioVue Retina Scan Quality 9/10 Right / OD

6.4 x 6.4 Scan Size (mm)
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PDR

1:48 FA

Courtesy of S. Lee, East Bay Retina Consultants, Oakland, California, USA



Apply This Clinically

Quter Retinal Disease: Choroidal Neovascular Membrane
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Type 1 "Occult” CNV

* New vessels develop in
the choroid

* New vessels located

BELOW RPE and ABOVE
Bruch’s membrane

Bruch’s
Membrane



Image courtesy of Adil El Maffouhi, Centre Rabelais, Lyon, France



65 y/o Caucasian Male

 History of Dry AMD, Recent decrease in vision OS

ttttt ://eyerounds.org/cases/118-AMD-progression.htm



Multiple, large drusen

Geographic atrophy

https://eyerounds.org/cases/118-AMD-progression.htm



Multiple, large drusen

Geographic atrophy

https://eyerounds.org/cases/118-AMD-progression.htm



63 v/o African American Male







...And
Anotherll

Image courtesy of Adil El Maftouhi, Centre Rabelais, Lyon, France



How do we define non-exudative occult CNV?¢

 No leakage on OCT
(blood/fluid etfc.)

* No visible exudation on
OCT

» Distinct neovascular
frond on OCTA

 No leakage on FA




Non-exudative Occult CNVM: Clinical Pearls

In eyes with NEON,
progression to frank CNVM is
more common than
progression to infermediate
AMD, and therefore this risk
warrants closer follow-up.

Detection of Nonexudative Choroidal
Neovascularization and Progression to Exudative
Choroidal Neovascularization Using OCT

Angiography



Non-exudative Occult CNVM: Clinical Pearls

Nonexudative CNV frequently is
detected by OCTA in the fellow eyes of
those with exudative CNV. These lesions
carry a high risk of exudation
developing within the first year after
detection and could benefit from close
monitoring. The high risk of progression
may justify prophylactic tfreatment;
further studies are needed.




Type 2 “Classic” CNV

* New vessels develop in
choroid

« New vessels located
ABOVE the RPE and
ABOVE Bruch's membrane




Meet Wendy: A 66-year-old Caucasian

female

https://www.eurekalert.org/pub_releases/2013-04/nei-tcb040213.php




OCT B-scans

Alexandra Miere
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AngioAnalyftics

Choroidal Neovascular Membranes
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AngioAnalytics: Trend Analysis

HD Anio Retina Multi Scans View
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AngioAnalyfics: CNV Multi Scan View for Follow-Up

?-Angco Retina Multi Scans View

Left/ OS

P
@ o
DA UL Jvan L omm 8 W LW WD seav [ owe W &Y
L v X
”
o
(
L
e
N

ek A () . s Ao |-

n S Fony - I V-
Primt

Mt Loans Virw
|

Image courtesy of Paul Tornambe, MD, FACS, Retina Consultants San Diego, La Jolla, California




Apply This Clinically

Outer Retinal Disease: Central Serous Chorioretinopathy




CSR: The easy one...




CSR: The chronic onel
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Apply This Clinically

Outer Retinal Disease: Pigment Epithelial Detachment




/2-year-old Hispanic Male

No new visual complaints

Stable vision










What about
these scanse

All 20/20111!







Questionse2

Email: rjulie@nova.edu



