OCT CONNECT

Julie Rodman OD, MSc, FAAO
Professor, Nova Southeastern University:

Let’s look at the OCTs!

72-year-old Black Male

Presents with decreased vision bilaterally D and N
BCVA: 20/25+ OD, 20/25+ OS

PMH:

(+) HIV; CD4 Count 336: Viral load
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(+)Hypercholesterolemia

BS control
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Polypoidal Choroidal VVasculopathy

Clinical Subtype with features of Neovascular AMD

“Peculiar Hemorrhagic
detachment of the RPE
and choroid”

Pathophysiology

« Branching vascular network (BVN): originates in the choroid

< BVN may develop terminal, polyp-like aneurysmal dilatations

Serosanguinous RPE detachments

SEge) Sanguinous
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Polypoidal Choroidal Vasculopathy

s*Suspected in patient with:

sub-retinal orange polyp-like lesions
«Can be macular or peripapillary

«»Rarely in arcades as well
*Especially African or Asian descent (F>M)

What does this look like
Polyps, or chmcally”

aneurysmal
dilatations \

Branching network Ais
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PCV and ICG

* Essential for detecting the choroidal
network of polyps
« Differentiation fromm AMD



QUIESCENT PCV
Serous PED

NO...hemorrhage
NO...exudate

Polyps; sharp dome-like elevations

Double layer sign

Back to our patient:
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EXUDATIVE PCV

/3.‘3

Serosanguinous PEDS!

EXUDATIVE AND HEMORRHAGIC PCV

SO... how do we make
the diagnosis??

Double Layer Sign

A\

Large PEDs

—__Sharp, multiple
PEDs

And more cuts....

Double layer sign; 2CNV
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13-year-old Black Female

Eirst eye exam ever!! Never had any visual problems
Mom reports that she is just NOT seeing right!

BCVA: 20/30 OD, 20/30 OS
Failed Color Vision OD and OS

“I can't see the blackboard at
school and my grades are
sinking!!!”

Bull's Eye Maculopathy??? Bull’'s Eye Maculopathy???

Stargardt’s

> prias ] 5 + Bilateral,
Differential Diagnosis: 1. Stargardt's Disease

Manifests in childhood or young adulthood
2. Cone Dystrophy Vision lo ndus findings
3. Chloroquine Toxicity Pisciform E Jeposits
4. Retinitis Pigmentosa? aten-metal, bull's eye appearance at macula

Bull's Eye Maculopathy???

Bull's Eye Maculopathy???

Cone

Chloroquine
Dystrophy Toxicity

<+ Slowly progressive bilateral visual
loss
Poor color vision and DAY vision
bnormal cone-function on ERG
Normal fundus early with poor VA
<+ Bull's eye maculopathy (later) % H/O chloroquine use!
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Bull's Eye Maculopathy??? Ancillary Testing:
” OCT
Retinitis
Pigmentosa

< Difficulty with night vision
% Loss of peripheral vision
% Poor central vision/CV late findings

& Waxy ONH pallor
% Arteriolar attenuation

+ Bone spicules
% ERG reduced

0D LMRPE Ticknes M 05 LARPE Thkness Map
=
) Brgugert'?

0D OCT Fundus. OD ILM-RPE Thickness

Electrodiagnostics: mfERG

The mfERG
findings show
moderate
diffuse cone
dysfunction in
the macula area
of the right and
left eyes.




Electrodiagnostics: mfERG

The mfERG
findings show
moderate
diffuse cone
dysfunction in
the macula area
of the right and
left eyes.

RESULT: CARRIER

One Pathogenic variant identified in EYS. EYS s associated with autosomal recessive retinitis
pigmentosa.

Additional Variant(s) of Uncertain Significance identified.

GeNe VARIANT 2vcosimy VARIANT CLASSIFICATION
ers <6794de](p Pro2265Glnfs<46) heterozygous PATHOGENIC «
ABcas <2161.675C (intronic) heterozygous Uncertain Signficance

aes) <I076GoA (p Arg3samis) heterozygous Uncersin Signicance
conm 2682654 (Siert) heterozygous Uncertin Signifcance
PoEEA 916A5G (p Arg306Ch) heterozygous Uncertsin Signifcance
PoZD7 4G (p AspBhsn) heterozygous Uncertain Signficance

PEXG 084G (pThi3GIAL) heterozygous Uncertain Signficance

w CasTAST (p GludsEVal) heterozygous Uncertain Signficance

About this test

328 gene(s) for variants (geneti that i i Diagnostic
‘genetic testing, when combined with family history and other medical results, may provide information to clarify individual risk,
linical diagnosis, and assist with pment of a personali

i egy.
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But that's not alllllll

13-year-old twin sister with NORMAL vision came in for an exam also

O \ions -

What is this??..13 y/o... we need help!!
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@ INVITAE DIAGNOSTIC TESTING RESULTS

Patient name: [ ] Sample type: saliva Report date:  11/08/2021
DoB: 09/29/2008 Sample collection date:  10/12/2021 Invitae#:  RQ2834631
Sexassigned atbirth:  Female Sample accession date:  10/23/2021 Clinical team: ~ Julie Rodman
Gender: MRN:

Reason for testing Test performed

Sequence analysis and deletion/duplication testing of the 328 genes
listed in the Genes Analyzed section.
® Invitae Inherited Retinal Disorders Panel

“Climical summary

autosomal recessive etintis pigmentosa (RP)

1 gl gt o ey, el sy, s ofomet PWID 726850

W indduts putns,

1616 1

et e i dgraon (D) P, ) autosomal recessive cone-rod dystrophy

aanbeesoes
(0 a3z 203080 152053
A

34




Fundus Autofluorescence

Electrodiagnostics: mfERG

The mfERG
findings show
moderate
diffuse cone
dysfunction in
the macula area
of the right and
left eyes.

Electrodiagnostics: mfERG

jtoc

The mfERG
findings show
moderate
diffuse cone

dysfunction in
the macula area
of the right and
left eyes.

8/3/22
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EYS mutations are one of the most common causes of autosomal recessive retinitis

(EEEEEE i
RESULT: CARRIER pigmentosa in Asia and Europe. Novel findings included the presence of

ous EYS mutations in Cone Rod Dystrophy patients and compound

‘One Pathogenic variant identified in EYS. EYS is associated with autosomal recessive retinitis c |
pigmentosa.

Additional Variant(s) of Uncertain Significance identified.

GENE VARIANT zvcosmy VARIANT CLASSIFICATION
exs <6794 (pPro2265GInfs*46) heterozygous PATHOGENIC
Ascad <2061.6T5C (inronic) heterozygous Uncertin Sigifieance Disease progression of EYS-
88s1 1076654 (p Arg3s9His) heteroeygous Uncertin Sigifieance associated macular dystrophy
coum 2682654 (Silent) heterozygous Uncertan Sigifieance
POEGA €164 (p ArgIEGH) heteroeygous Uncertan g
P0ZD7 2445 (p Asp2AsT) heterozygous Uncertain Sign
=g CI0BIASG (pT361AR) heterozygous Uncerain Signfcance
&Pl AR (p GluT48EVal) heterozygous UncerainSignficance
About this test
This diagrostic test evaluates 330 gene(s) for variants (genetic changes) that i i Diagnostic
genetic testing, when combined with family history and other medical results, may provide information to clarify individual rsk,
support a clinical diagnosis, and assist with personali and manag 2.

Comparison
Between Twins
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43-year-old Male What is Macular Telangiectasia 2?

Integrity of retinal
vasculature affected

“My vision has decreased, and | see black in the
center of my vision... 10 years... getting worse!!”

What is Macular Telangiectasia 2? OCT: Normal

Deep and subretinal RPE
vascular invasion hyperplasia

Sub-RPE

o Neovascularization

L Y ™
Photoreceptor
i . death

S
o s D
. P

. PR S W

“| LM DRAP E" Hypo-reflective cavities in Enlargement of ILM drape
inner retina

Involvement of outer retina; IS/OS
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SD-OCT demonstrates small foveal cystoid cavities in
both the right and left eyes; OS>0OD

Macular hole formation

“ILM Drape”

The Beckman Classification
4 Stages of AMD

4 No drusen or small drusen < 63 um
No AMD pigmentary abnormalities
2 Medium drusen > 63 pum and < 125 pm
4 No AMD pigmentary abnormalities
£ 1 large druse > 125 um and/or
Any AMD pigmentary abnormalities
I 2 forms: Geographic Atrophy and Neovascular AMD

What might this look
like clinically?

NOISS3¥00¥d

Medium drusen > 63 ym and < 125 pm

Early AMD . L
No AMD pigmentary abnormalities

58

What might this
look like clinically?

Intermediate AMD 1 large druse > 125 pm and/or
Any AMD pigmentary abnormalities

60

10
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What might this look like clinically?

Geographic Atrophy outside of fovea

2 forms: Geographic Atrophy and Neovascular AMD

Advanced AMD @ ‘ 2 forms: Geographic Atrophy and Neovascular AMD Advanced AMD

63 64

Advanced AMD

2 forms: Geographic Atrophy and Neovascular AMD

Advanced AMD @ ' 2 forms: Geographic Atrophy and Neovascular AMD

Geographic Atrophy
involving fovea

Neovascular AMD

65

11
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65-year-old Caucasian Female Dilated Fundus Examination
<+Complaints of “central darkening” OU [ T Ring of parafoveal RPE
s*Progressive worsening

depigmentation sparing!
St . i fovea
ssHistory of rheumatoid arthritis (20+
years)

S BCVA: Medlications:
0D 20/40; OS 20/40-

* Methotrexate
* Plaquenil: 400
mg x 20 years

“Bull's Eye Maculopathy”

Ancillary Testing Ancillary Testing:
Optical Coherence Tomography

10-2 Humphrey Visual Field

Dense ring
scotoma
bilaterally

Ancillary Testing: What is Hydroxychloroquine (Plaquenil)?
This patient

drug (DMARD)
Originally anti-malarial

Disease-modifying anti-rheumatic ’O

WHAT IS IT?

< Used to treat rheumatoid arthritis,
lupus, and other inflammatory and
dermatologic conditions

12


https://www.researchgate.net/figure/Top-Normal-Spectralis-spectral-domain-optical-coherence-tomography-SD-OCT-image-with_fig3_49602243

What is Hydroxychloroquine (Plaquenil)?

“ Metabolite of chloroquine
% Longer half life
< Less drug needed for

efficacy

“Binds to melanin in RPE
% Results in Bulls-Eye
Maculopathy

Recommendations on Screening for
Chloroquine and Hydroxychloroquine

AMERICAN ACADEMY ™

Retinopathy (2016 Revision) & ciiooe

15 20 25
Duration of hydroxychloroquine therapy (years)

<4.0 mglkg ———— 4.0-5.0 mglkg >5.0 mg/kg

Recommendations on Screening for
Chloroquine and Hydroxychloroquine

AMERICAN ACADEMY ™

Retinopathy (2016 Revision) ociioioc

Screening Schedule

Baseline Screening

« Fundus examination within first year of use

« Add VFs and OCT if maculopathy is

present

Annual Screening

< Begin after 5 years of use

< Sooner in the presence of major risk
factors

Recommendations on Screening for
Chloroquine and Hydroxychloroquine

AMERICAN ACADEMY ™

Retinopathy (2016 Revision) oo

+Dose:
< Ma><|m'um daily HCQ use of < 5.0 mg/kg High dose
real weight and long
duration of
“Duration: use are most
At recommended dosage, risk of toxicity up ~ Significant
to 5years is under 1% and up to 10 years is EAECE
under 2%... BUT 20% AFTER 20 YEARS!!!

Recommendations on Screening for
Chloroquine and Hydroxychloroquine

AMERICAN ACADEMY ™

Retinopathy (2016 Revision) oo

“*Major Risk Factors:
e e Retropathy
’ 9 is not
: reversible!!
ssConcomitant Drugs
“Tamoxifen Use

Risk of Plaquenil Maculopathy

Step 1: Evaluate the dosage:

«»Dose:
¢ Maximum daily HCQ use of < 5.0 mg/kg real
weight
150 Ib. converts to 68 kg

400mg/68 kg = 5.88 mg/kg

8/3/22
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Risk of Plaquenil Maculopathy

Step 2: Evaluate the duration:

«*Duration:
At recommended dosage, risk of toxicity up to
5 years is under 1% and up to 10 years is under
2%... BUT 20% AFTER 20 YEARS!!!

20 years of use and dosage higher than
recommended

Risk of Plaquenil Maculopathy

Step 3: Assess other major risk factors:
«*Major Risk Factors:

« Concomitant renal disease
«»Subnormal glomerular filtration rate

“»Concomitant Drugs
¢ Tamoxifen Use

This patient does not have any other major risk
factors

73 year-old female

Recommendations on Screening for
Chloroquine and Hydroxychloroquine
Retinopathy (2016 Revision) o iooe

10 15 20 25
Duration of hydroxychloroquine therapy (years)
-~ <4.0mgkg ———— 4.0-5.0 mglkg > 5.0 mgikg

Case: 73 year-old female

“| feel a film of
cobwebs over my
right eye. It started a
year ago but is
progressively getting
worse. | had cataract
surgery in both eyes
afewyearsago. Isit
related??”

73 year-old female

The above OCT illustrates the following:

1. Complete PVD

2. There is partial detachment of the posterior hyaloid from the central
fovea with persistent attachment at the ONH

3. There is vitreomacular traction resulting in obscuration of the foveal
contour

8/3/22
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73 year-old female Case: Management

Patients with symptomatic (floaters and/or
photopsia) PVD without vitreous hemorrhage
or peripheral retinal breaks require no
Iimmediate treatmentbut may be re-examined
in one to two weeks, since some retinal breaks

The above OCT illustrates the following: appear to develop days to weeks after the

1. Complete PVD onset of symptoms.

2. There is partial detachment of the posterior hyaloid from the

central fovea with persistent attachment at the ONH Chronic or acute? Chronic...acute?

3. There is vitreomacular traction resulting in obscuration of the foveal Symptomatic or asymptomatic? Symptomatic
contour

71 year-old female Pertinent Findings

%+ BCVA OD: 20/80, OS:
20/20

“The vision in my
right eye has gotten
progressively worse
over the last three
months and
everything looks
wawvy!!”

¢ Fundoscopy: Vitreous
condensation in fovea
oD

The following is not true of the above OCT:

1. VMT due to anomalous PVD that disorganized the foveal
structure

2. ERM causing traction on the retinal surface

3. Broad vitreomacular traction (>1500 um)

15



Management Decisions

1. Is patient symptomatic?
2. What is the size of the VMT?
3. Is there an associated ERM?

This patient:

A vitrectomy and ERM peel were performed

https://www.youtube.com/watch?v=DDzPUAdQGpo

DME: Center Involving (CI-DME)
or Non-Center Involving (NCI-DME)

ETDRS grid map with numerical
data ntral subfield retinal
S t within innermost
circle (1 mm diameter)
5 9 288

CI-DME: OCT demonstrating foveal involvement of
intraretinal or subretinal fluid with concurrent
thickening affecting the Tmm diameter central
subfield thickness

8/3/22

Management Decisions

1. Is patient symptomatic? Yes
2. What is the size of the VMT? <1500 um (focal)
3. Isthere an associated ERM? Yes

49-year Hispanic female; Type 2 DM x 10 years

What else?

More than just microaneurysms but less than severe

Why does it matter? (ETDRS)

Eyes with CI-DME have a 10-fold greater
risk of moderate vision loss compared to
eyes without center involvement!

16
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Diabetic Macular

Prosencoof  Follow-up Panretinal Focal and/or _ Intravitreal Anti- Edema (DME)
Macular  (Months)  Photocoagulation  Grid Laser*  VEGF Therapy
Edema (Scatten) Laser

No 612" No No No
NCI-DME 3-6 No Sometimes Rarely
clowe s o ockid biseaid DRCR.net Protocol V
Central-Involved DME (CIDME)
Defined by OCT as foveal involvement of CI-DME with VA 20/25 or

abnormal intraretinal and/or subretinal fluid .
with concurrent thickening affecting the 1 mm better:
diameter central subfield thickness (CST)
l l Defer treatment until VA

is 20/30 or worse

CIDME with CIDME with

preserved visual associated visual Re-examine eve ry 2

w | acuity acuity loss
How do we define the CME? e i B » x months

S 60-year-old Hispanic male

Edema (DME)

Central-Involved DME (CIDME) CI-DME with VA 20/30 or
Defined by OCT as foveal involvement of worse:
abnormal intraretinal and/or subretinal fluid
with concurrent thickening affecting the 1 mm P
diameter central subfield thickness (CST) Referral within 2-4 weeks

l J. for treatment (Anti-VEGF)

CIDME with CIDME with
preserved visual associated visual
acuity acuity loss

99 100

Ancillary Testing o
ncillary Testing

*Fundus
Photography: Grade
the retinopathy

* OCT: Is there Macular Edema?

Hemorrhages, CWS

No!! So why the
reduced vision??

Moderate More than just microaneurysms but less than severe
NPDR

101 102
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Ancillary Testing: OCTA

Management?

Presenceof  Follow-up Pan Focal and/or Intravitreal Anti-
Retinopathy Macular (Months) Photocoagulation  Grid Laser® VEGF Therapy
Edema (Scatter) Laser

Normal or minimal No 2 No No No
NPDR

Mild NPDR No 12 No No No
3-6 No Sometimes No
” No Rarely Usually

Moderate NPDR No No No
3-6 No Sometimes Rarely
* No Rarely Usually

What about the macular ischemia???

S oy = L4 T — ¥ W e =
LT s RS o CRNNS o e e .
B i Ll " LU Guarded prognosis!

Anti-VEGF NOT EFFECTIVE

103 104

* A 20-year-old female presented with a 2-week history of
painless, blurred vision in the left eye.

* One month ago, she had COVID-19

* BCVA: 20/20 OD, 20/25 OS

105 106

* A 40-year-old female was referred for optic nerve lesion in the
right eye.

» Patient vaguely recalls a problem with her eye exam at 19 years
old

* She is asymptomatic.

* (+)Asthma; and that's it!

What is the main finding in this OCT?

Hyper-reflective lesions in the inner nuclear layer
Parafoveal ellipsoid zone disruption

Subretinal fluid accumulation

Choroidal excavation

INI"INEY

107 108
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What is the main finding in this OCT?

Hyper-reflective ovoid mass like structures
Intraretinal fluid

Hypo-reflective moth eaten spaces with disorganized outer retinal layers
Optic disc edema

INFRINES

* A 6-year-old asymptomatic male was referred for bilateral macular lesions.
« Visual acuity was 20/30 -2 OD and 20/25 -2 OS.

109

110

What is the main finding in this OCT?

1. Subretinal hyper-reflective material
2. Pigment epithelial detachment

3. Subretinal fluid

4. Choroidal neovascular membrane

* A 30-year-old male presented with progressively worsening
vision for the last 3-months OS.

* She denied past medical or ocular history.

+ BCVA 20/20 OD and 20/40 OS Slit lamp examination was
unremarkable. p

111

112

What is the main finding in this
OCT?

Choroidal excavation
Choroidal neovascular membrane
Subretinal fluid

Disorganization of inner retinal layers

FNESENEE

A 54-year-old male presented for his 1-week follow-up appointment after undergoing left eye
trabeculectomy surgery.

Visual acuity is 20/20 OD, 20/60 OS,

The anterior chamber appears deep and the filtering bleb appears elevated, diffuse and is Seidel

negative.
10P is 4 mmHg OS

113

114
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What is the main abnormality seen on the OCT above?

115

20



