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= Beyond (Retina) First
lzlﬁstory /principles of the OCT

= What does the normal retinal OCT look like
= Vitreal disorders
» Retinal /RPE disorders

= Choroidal disorders
Nate Lighthizer, OD, EAAO, al
ASsociate Professor = Glaucoma
Assistant Da:ne for Clirical Care = What does the normal ONH OCT look like
Director of Continuing Education ° iNFL
Chief of Specialty Care (linics s QCA
Oklahoma College of Optometry = ONH disorders
lighthiz@nsuok edu

1991 1* scientific description of the OCT :
: 2 , @ 1995 OCT1 debuted at 100 axial scans per
» Huang et al, Science. 1991; 254 (3085): 1178-1181. second with a resolution of 20 microns}

Original Founders:

« David Huang, MD,, PhD
= Dr. James Fujimoto, PhD

« Eric Swanson, MS
. Carmen Puliafito, M.D.
= Joel Schulman, M.D.

Introduced commercially in the mid-1990’s

= Stratus OCT - 2002 T Pectral—Domain" OCT - 2007
« “Time domain” = “Fourier-Domain”

= 500 axial scans/second = 27,000 - 40,000 axial scans/second
= 10 micron resolution 8 Analyzes data using a spectrometer
8 Does not use a moving mirror

speed

*** 35 - 6 micron resolution ***
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= Unilateral, decreased vision = Stages
» Often in 60-80 year old women » Stagela-> iJrq_deing hole. Normal foveal
with

R AT o depression yellow spot/dot in fovea.

@ Symptoms: = Stage 1b-> Abnormal foveal depression with yellow
ring.

= Decreased vision, metamorf)hopsia
a 20/200 for full thickness holes

= Signs:
- Red hole in the macula

Stage 1b macular hole

= (+) Watzke-Allen sign




= Stages
» Stage 2 -> Small full-thickness hole. 20/80 - 20,/400.

» Stage 3 -> Full-thickness hole w/ cuff of SRF. No
PVD
» Stage 4 -> Full-thickness hole with
complete PVD.

of SRF, with

Stage 2 macular hole

Table 2. Coreelation between Commonly Used Clinical Macular Hole Stages and the Intemational Vitreomacular Traction Stdy
Clawification Sysem for Vitreomacular Adhesion, Traction, and Macular Hole

[Full- Thickness Macslar Hole Seages in Common Use Isternational Viercomacelar Traction Study Clawification Systend

Stage 0 VMA
Stoge 1: impending sacular hole T
Sevall oe medium FTMH with VMT
Mediem or bege FTMH with VMT

Small, medium, e large FTMH withose VMT

[Seage 3 Larpe bole
[Stage 4 FTMH with VD

Table 2. Coreelation between Commonly Used Clinical Macular Hole Stages and the Intemational Vitreomacular Traction Study
Clawification Hole

Sysem for Vitreomaculer Adhesion, Traction, and Macular
[Full- Thickness Macslar Hole Seages in Common Use Traction y Systend
Stage 0 VMA
[Stage 1: impending sacular bole T
hule Sell oe mesdium FTMH with VMT

Mediem o lege FTMH with VMT

Stage: 3: larpe bole
[Stage 4 FTMH with VD Senall, medium, or large FTMH withow VMT

Small FTMH wio traction

= Stages
» Stage 2 -> Small full-thickness hole. 20/80 - 20/400.

» Stage 3 -> Full-thickness hole w/ cuff of SRF. No
PVD
» Stage 4 -> Full-thickness hole with cuff of SRF, with
complete 14Y/D)

Stage 3

Mecular
hole

Stane 4 maciilar hole —

Table 2. Correlation between Commonly Used Clinical Macular Hole Stages and the Intemational \’umnxuh Traction Stdy
Clasification Sysem for Vitrecmacular Adhesion, Traction, and Macular Hole

Traction Study Clasi Syster]

Stage O VMA
St 1: imspening sacular hole T
Semall oe mesdiu FTMH wigh VMT
Mediem o bege FTMH with VMT
Semall, medium, o large FTMH withou VMT

Table 2. Correlation between Commonly Used Clinical Macular Hole Stages and the Intemational \'umu\x Traction Study
Clasification Sywem for Vitreomacular on, Traction, and Maculae

Issernationa] Viereomacelar Traction Study Clamification Systend

Sesall or mediom FTMH wish VMT
Mediem or baege FTMH with VMT
Small, medum, or large FTMH withose VMT

Medium FTMH wi/o traction
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Table 2. Coreelation between Commonly Used Clinical Macular Hole Stages and the Intemational Vitreomacular Traction Study
Clawification System for Vitreomaculsr Adhesion, Traction, and Macular Hole

[Full- Thickness Macslar Hole Seages in Commcn Use Traction Study Systen

VMA
T
Senall or medium FTMH wish VMT

Medim or laege FTMH with VMT
Seall, mediam, or large FTMH withosw VMT

Large FTMH with traction

Macula Thickness : Macular Cube 512x128
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“Partial thickness macular holes”
Aborted macular holes

“Upside down anvil” “anvil-like”

VA -> usually 20/40 or better
4 characterisfics

Irregular foveal contour

Br egk in inner fovea
Intraretinal split

Intact foveal photoreceptors

= Treatment:
» Stage 2 holes or beyond (full thickness macular holes)

Vision 20/40 or worse
How long has the hole been there???

Vitrectomy & membrane peel
Face down???

Prognosis:
« 20 / 40 or better in up to 65% of cases

Treatment:
» Stage 2 holes or beyond (full thickness macular holes)

= Vision 20/40 or worse
» How long has the hole been there???

= Vitrectomy & membrane peel
« Face down???

Prognosis:
» 20/40 or better in up to 65% of cases

“Partial thickness macular holes”
Aborted macular holes

“Upside down anvil” “anvil-like”

VA -> usually 20/40 or better
4 characteristics

1. Irregular foveal contour
2. Breakin inner fovea

5. Intraretinal split

4. Intact foveal photoreceptors
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@ Simulates macular hole w/ o actual tissue
dehiscence

s Full thickness retinal tissue is still present
= Not an anvil

a VA

« Usually 20/20 - 20/30 unless significant ERM is
Ppresent

™
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Macula Thickness : Macular Cube 512x128
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Macula Thickness : Macular Cube 512x128 oD @ ‘ O os

= Demographics
. year old men, stressed/ Type A personalities

@ Symptoms

= Unilateral, blurred vision
a VA ->usually 20/20 - 20/80
» Metamorphopsia

= Signs
» Localized serous detachment of the neurosensory
retina in the macula

i ree | 253 121 37

= Med associations:
- Steroids

1':: l}lkésdalr sprays, steroid creans, oral, injectable
. a
ﬂ%phech‘ine & pseudoephedrine

= Treatment:
» Observation/lifestyle change
» D/Csteroid if possible

» Possible laser therapy
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Antimalerials:

» Chloroquine

» Hydroxychloroquine (Plaquenil

N(I)_fryv us)é}él for ?{qA, SL(II;, %ogrgn's, etc.

Toxicity risk is low, but....

Lots of different screening recommendations
have been proposed

» Paracentral visual field defects affecting reading
» Color vision changes

Signs:
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. Curnulative dose*™
= 1000 gramcumullative dose for Plaquenil
8 6.85 years toreach that 3
» Daily dose
- Age
« Liver or kidney dysfunction
» Pre-existing retinal disease or maculopathy



Recommended Screening Guidelines:
1. Baseline exam within the first year of starting
Plaquenil

= Biomicroscopy exam), 10-2 VE, Fundus photos, OCT

« After 5 years, annual screening exams
= SDOCT or

o mERGor
8 Fundus autofluorescence

OS — September
A

= Recommended Screening Guidelines:
1. Baseline exam within the first year of starting
Plaquenil

8 Biomicroscopy exam, 10-2 VE, Fundus photos
8 SD-OCT or mERG or fundus autofluorescence

« After 5 years, annual screening exams
= Biomicroscopy examalong with 10-2 Viieind
ngT or
ommiRG or
ciisuniniv———-
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Macula Trickness : Macular Cube $12:128

ot recommended for screening
dus photography
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Macula Thickness : Macular Cube 512x128
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= Treatment:
» No medical therapy is available to treat/cure the
toxicity
= D/Cthe med if possible
8 Work with the fCP

719/18

12



719/18

13



719/18

et el ]

SOE0T U o Lk e P | e o O

14



pracula Thickness - Macetar Cube $121128

Macula Trickness : Macular Cube $12:128

Left/ OS
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OCT Angiography: the Next Chapter in Posterior
Imaging

Imeges retinal microvasculature without dye injectia
- Displays structure and function froma single imeging
system

A New Approach to Visualizing Blood Flow

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

o Clinical Benefits
+ Faster than a dye-based procedure
« Ultra-high resolution imaging of retinal microvasculature

+ 3D visualization: segments retinal vasculature into individual layers|

LR

Structure & Function from One System

OCT-Angiography

How Does it Work?

16



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
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Enface OCTA Generated from OCTA Volume Data

Multiple motion-contrast frames
create 3D OCTA volume

Enface visualization of layers
obtained by slicing and projecting
slabs from 3D OCTA data

T Tre—
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ingio Retina

ingio Retina
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Indications:

AMD - dry vs. wet
Diabetics -

s there neo?

is their non-perfusion (capillary dropout)?
Vein Occlus
Glaucoma patients

nerve perfusion?
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Nate Lighthizer, OD, EAAQ
Associate Professor
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