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The driving force behind OCT development
has been retinal and choroidal disease

OCT BACKGROUND

= Provides submillimeter detection of retinal tissue

= BIO = 50pm discrimination
= Ultrasonography = 50-200pm
= SD-OCT = 5-7um

= Currently the most valuable test to evaluate re-treatment criteria with anti-
VEGF
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OCT ANGIOGRAPHY

= The only thing that moves in the retina over time are red blood cells

= Take the ‘difference’ between multiple B scans at the same location to produce a
‘decorrelation signal’




OCT ANGIOGRAPHY

= En face flow formation and cross sectional structural information

= Not a replacement for FA/OCT

= Provides new information

= Valuable for detection of choroidal and retinal neovascularization, macular ischemia,
segmentation of the deep and superficial capillary plexi—and maybe early glaucoma?

plexus plexus




Challenges in OCTA

Static blood flow information
pooling or staining

Small field of view 3x3mm; 6x6mm;
8x8mm (or 12x12mm) with current
systems

Motion artifacts are a big deal

Sensitivity is a challenge in eyes with
pathology

Quantification of blood flow-not yet

VASCULAR RESPONSE TO DIS

= |) Exudation
= Loss of blood retinal barrier
= Accumulation of plasma fluid and lipid
= Hard exudate and intraretinal edema
= 2) Ischemia
= Capillary drop out leads to hypoxia
= Microaneurysms, capillary drop out, neovascularization
= 3) Both
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MICROANEURYSMS
Weakening of capillary wall

= Large MAs visible clinically
= Leak
= Cause intraretinal edema

= May be visible on OCT, OCTA,
and FA
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NOwW

= |s macular edema present?

= Yes, or no?

= Sometimes OCT is needed to aid in diagnosis
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How do we manage these
patients?
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Anti-VEGF in DME & DR

DRCRnet Protocol S (2016): Ranibizumab
(Lucentis) in non-inferior to PDR

Protocol T (2018) Aflibercept vs. bevacizumab vs.
ranibizumab in DME: For VA 20/50 or worse,
aflibercept (Eylea) better at improving VA

Protocol V (2019): Center-involved DME (20/25+)
no difference in vision at 2 years between prompt
treatment and initial observation

Anti-VEGF in DME & DR
DRCRnet Protocol AC (2022)

Bevacizumab patients did really well at 2 years-is it
reasonable to begin with bevacizumab and switch to

dflibercept if “clinically” indicated?

70% of patients met switch criteria; almost all within
the first year

Monotherapy was $12000 more costly than switch
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M LAR ISCHEMIA

= Vision loss either due to fluid within in the macula or a poorly perfused macula
= Macular ischemia in the absence of DME/hemorrhage/exudate

= Enlargement of the foveal avascular zone is a sign of ischemia
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ISCHEMIA IN DIABETIC RETINOPATHY

= Cotton wool spot

= Really not an “infarct”

1Cl R DRUSEN
= Drusen subtype
= AKA basal laminar deposits

= Between the basal lamina of RPE and the inner collagenous layer of Bruch’s
membrane

= Can progress to geographic atrophy and MNV
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¥ B 34 year old
S female
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SUBRETINAL DRUSENOID DEPOSITS

Nassisi M, et al. OCT risk factors for development of late age-related
macular degeneration in the fellow eyes of patients enrolled in the
HARBOR Study. Ophthalmology 2019:126:1667-1674.

SUBRETINAL DRUSENOID DEPOSITS

= Distinctive type of drusen aka reticular pseudodrusen
= Subretinal space extending to the outer segments of photoreceptors
= Not just drusen above the RPE
= |nclude immune-reactive cells (macrophages, microglia)
= Impact dark adaptation; choriocapillaris flow impairment
= Increased risk of progression to late stage AMD

= Finger et al. 2014
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OCT BIOMARKERS FOR PROGRESSION TO NAMD

= Thick double layer sign, intraretinal hyperreflective foci, fellow eye exudative macular
neovascularization

Walatsuki Y, e¢ al. Optical Coherence Tomography Biomarkers for Conversion to Exudative
Neovasculr Age-related Macular DegenerationAm | Ophthalmol. 2023:247:137-144

OCT is the most valuable tool to determine re-
treatment criteria in nAMD
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CRORAVS IRORA

= CAM (classification of atrophy meetings) classification
= Consensus on nomenclature

= Complete RPE and retinal atrophy (cRORA) which occurs in AMD

= >= 250 um choroidal hypertransmission on OCT B-scan;vs.iRORA
(incomplete)

= Loss of retinal layers. RPE disruption of at least 250um

RETINAL VEIN OCCLUSIO

= Central retinal vein occlusion

= Obstruction at the level of the lamina cribrosa

What’s the status of the fellow eye?

SCORE2
5 year data (April 2022)

No significant difference between Avastin
and Eylea

66% had at least one treatment between
year 4 and 5

RVO is a chronic disease

60 year old Black female

History of insulin dependent diabetes mellitus with
retinopathy, hypertension, asthma, cervical cancer,

autoimmune thyroid disease,Vogt Koyanagi Harada
Syndrome

BCVA 20/20 OD LP OS

No APD OS
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CLINICAL DIAGNOSTIC CHALLENG|

= Uncertain diagnosis follow clinical examination

= Differential diagnosis
= Choroidal melanoma
= Choroidal nevus
= Epiretinal membrane

= ...something else?

IN OTHER WORD!

= Bottom line:

= Melanoma or not?

= Urgent referral to ocular oncology...or not?
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DOCTOR GASS (based on 1977 data)
TFSOM (2002)

TFSOM-UHHD (2009)

TFSOM-DI
(2019)

CHOROIDAL NEVUS IMAGING FEATURES)
IN 3,806 CASES AND RISK FACTORS FOR
TRANSFORMATION INTO MELANOMA IN
2,355 CASES

TFSOM “DOING IMAGING”

= Finally incorporates multimodal imaging The 2020 Taylor R. Smith and Victor T. Curtin
Lecture

= Thickness >2mm (US)
= Fluid (OCT)

= (Subretinal fluid) overlying lesion or 3mm or less from lesion margin
= Symptoms

= Vision loss (<20/50)

= Differ based on location-iris melanoma vs choroid

= Typically flashes, floaters/vision loss

= Eye pain/red eye secondary to tumor-related inflammation or secondary glaucoma

= 25% of choroidal melanoma are asymptomatic
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TFSOM-DI

= Orange pigment (AF)
= Lipofuscin
® Cellular stress vs. cellular death
= Melanoma hollow (US)

= Dlameter >5mm (photography)

= 0 risk factors: 1%
= | risk factor: 11%
= 2 risk factors: 34%

= 3 risk factors:51%
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MOLES Scoring Chart

resent (i.e. definitive mushroom shape with overhany

Indicator Finding score
0= Absent
Mushroom shape ipient (erosion through RPE) / uncertain)

Orange pigment

\bsent
usting / unsure
onfluent (i.e. easily visible clumps of orange pigment)

Large size

at (<1mm thick) and less than 3 disc diameters (DD) wide
ubtle dome shape (1-2mm thick) AND/OR 3-4DD wide
2 = Significant thickening (>2mm) AND/OR more than 4DD wide

Enlargement

0= None (or no baseline photography)
uspected change on comparing photographs
efinite growth confirmed by sequential imaging

Subretinal fluid

il
race (limited retinal detachment seen only with OCT)
2 = Definite subretinal fluid visible with ophthalmoscopy

Moles total score =

MOLES Score

Suggesied Mansgement

Photography every 1-2 ym.

2= Highrisk naevus

Sutofluorescence imaging, optical coherence tomography and,inselected cacs

community according torisk of malignancy:

3=

suspicion of malignancy s confirmed.

Bertil Damato, PhD,
FRCOphth
University of Oxford
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Article
The MOLES System for Planning Management of
Melanocytic Choroidal Tumors: Is It Safe?

Kelsey A. Roelofs !, Roderick O'Day 2, Lamis Al Harby ', Amit K. Arora 3,
Victoria M.L. Cohen ', Mandeep S. Sagoo ' and Bertil Damato '

MOLES Seore Suggested Management
0= Common naevus Monitoring in community with color photography every 1-2 yrs.
1= Lowerisk naevus Non-urgent referral field

autofluorescence imaging, optical coherence tomography and, in selected cases,
Subsequent survei to be undes t a specialist clinic or in the
community according to risk of malignancy;
Urgent referral to ophthalmologist with urgent onward referral to ocular oncologist if
suspicion of malignancy is confirmed.

2= Higherisk naevus

3= Probable melanoma

= Designed for non-specialists
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Inversion of
image due to
thickness

Intraretinal

Abrupt ellipsoid
zone disruption

No choroidal
involvement

Zoning In:
Photoreceptors

Shaggy (swollen)
photoreceptors-after
about 15 months

Absent photoreceptors-
after about 22 months

No subretinal fluid

No choroidal / R .t

involvement!

Ellipsoid Zone 105s—————— DS enen=

Irregular, thickened
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BY DEFINITION

= Retina & RPE disorganization with overlying ERM

= Combined hamartoma of retina and retinal pigment
epithelium

”PIGMENTED RETINAL LESION”

= 63 year old African American female

= |2 year history of a ‘pigmented retinal lesion’...CHRPE. . .choroidal nevus...
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Always scan both eyes!

—— ]
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U II‘EOUS

debris
Outer retinal

layer loss

RPE
hyperplasia

Optical
Shadowing

ASE

17 year old female presented for comprehensive eye examination
= No history of headache, no neurological symptoms
= (-) TVO, (-) pulsatile tinnitus, (-) whooshing in head
=BCVA 20/20 OD and OS
+ Trace APD OS?
« Alert, oriented, and awake
+ No systemic medications
+ Blood pressure |10/85mmHg
+ BMI 36.6kg/m?
- 52", 200lbs
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anghion Cel halysis: Macular Cube 512x

61 Year Old Latino Male
= Pigment dispersion syndrome OS diagnosed in 2018
= |OP |5mmHg OD, 38mmHg OS
= CCT 584/588um

= Concave iris approach
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"ONH and RNFL OU Analysis:Optic Disc Cube 200x200_OD @ | @ OS

il
N o, e N oo -
‘The Patriot Sign’
Red, white and blue
coloration in RNFL
thickness map
representative of optic disc
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OCT Evaluation of the Anterior Chamber

No inadvertent compression
May be performed in complete darkness

Most valuable to determine if the angle is
open or closed
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There is no one test for
detection of glaucoma, or to
determine if and when disease
progression occurs

FL AND GCC ANALYSIS

Objective structural (anatomic) assessment

Used as an adjunct to clinical examination and
automated perimetry

-
-

Normative database provides comparative
information
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RETINAL NERVE FIBER LAYER VS. GANGLION CELL

COMPLEX
* We use both

= Ganglion cell complex (not just the cell layer-usually IPL-may also include RNFL)
= Difficult to segment ganglion cell layer ONLY
= Retinal ganglion cells most dense at the macula
= More than 30%;2% of retinal area
= Lack of retinal blood vessels and support cells
= Retinal nerve fiber layer contains non-neuronal elements
= Thickness impacted by blood vessels, glial elements
= BUT-contains all (100% of) retinal ganglion cell axons

56 YEAR OLD AFRICAN AMERICAN FEMALE

= 56 year old African American female referred for evaluation due to suspicion of glaucoma
secondary to optic disc appearance

= No family history of glaucoma
= No systemic diagnoses; no systemic medications
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08 panoMap Analysis: Loft Eyo

Disc area

. >2.50mm?’=

megalopapillae

Retinal View

Less vulnerable

Vulnerable
e

99

+8° (macula)

Macular Vulnerability

[panomap Ansiysis: Rignt Eye
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ONH and RNFL OU Anatysis:Optic Disc Cube 2001200 00 @ | @ 05

Ganglion Cell OU Analysis: Macular Cube $12x128 00 @ | @ 08

Be cautious of identifying—and
not treating red disease

¢
Abnormal OCT findings in " -
the absence of pathology
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Something doesn’t
look right...

Do normative databases help--or hurt us?

Group of normal individuals to which your images (and
therefore patient) are compared to
“Healthy” patients can be labeled as abnormal and vice versa if
they don’t “fit the mold”
Heidelberg Spectralis: 330 eyes
218 non-Hispanic white, 45 Hispanic white, 4| Black, 23 Asian, 3 American

Indian
Age 18-78
Zeiss Cirrus: 282 eyes
Age 19-84; 6 US sites, | in China Green = 95% thickness
133 males, 149 females. 43% Caucasian, 24% Asian, 18% African American, 12% Hispanic, 1% Indian, percentile
6% mixed ethnicity = <59,
RT-Vue: 600 eyes Ye:;uev; _ <f,f
19-84 years of age; | | sites, USA, Japan, India, England °
T ]

56 YEAR OLD FEMALE

= History of POAG OU
= Bilateral SLT 2017, PGA intolerance, currently taking timolol 0.5% BID OU
= Reports untreated pressures in the low 30s in each eye

= |OP in office 32mmHg OD 30mmHg OS

= BCVA 20/20 OD and 20/25 OS
= 2+APD OS o
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ONH and RNFL OU Disc Cube 200x200 0D @ @ OS Ganglion Call OU Analysis: Macular Cubo 512x128_ 0D @ | ® 0
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27 YEAR OLD MALE

27 year old black male presents for evaluation of blurred vision in the right eye for about a
year; he reports ‘good’ vision in the left eye

= Thinks it has been a gradual change the visual reduction in the right eye

First eye examination

3+APD OD

= BCVA:

= 20/400 OD

= 20/30 OS

Unremarkable anterior segment
IOP 41/36mmHg

= Now wha?!
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ONH/GCC OU Report
Right/ 0D

GCC NDS Retwarce e Narve Head Moo Summary Paramaters

FLOOR EFFECT

= When RNFL reaches approximately 50um, even with further disease
progression, thickness measurement will not change

® Blood vessels and glial support cells

GCCNDS Retesnce ot Nare Head Wi Summary Pwametars
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RNFL & OCTA OF THE PARAPAPILLARY REGION GANGLION CELL COMPLEX ANALYSIS
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WHAT HAPPENS FIRST?

CHICKEN OR EGG?

Glaucomatous eyes have reduced ocular blood flow

Fe{;;uced peripapillary capillary density may be observed in glaucomatous ® Metaphysical questions have

metaphysical answers

TMETAPNVSICS DET, I

Does decreased ocular blood flow cause optic neuropathy--or
does optic disc damage cause decreased blood flow?

« A) Ischemia leads to ganglion cell death =0

= We're clinicians.

—ox
Anx oy wera| |

! L== W_fJ
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« B) GC loss results in reduced metabolic demand

IT'S NOT ACTUALLY THAT SIMPLE BOTTOM LINE

® Neurons, glial cells, cerebral microvascular endothelium function together =
neurovascular unit

= No device is better than the human eye and common sense

® Remember, we are limited in a clinical environment by the parameters that = No device is better than a skilled and experienced clinician
we are given

= Know the limitations of the technology
= Velocity of blood flow = Technology is only as good as the clinician using it.
® Variation of interscan time

= Research parameters are developed into clinical parameters-eventually
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Jessicaa.steen@gmail.com

480.289.0613
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