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OCT and Important (and Sometimes Subtle) OCT Findings in Retinal Degenerations and Uveitis by
Damien Rodger, MD, PhD

Summary

This course is designed to review the mechanics and science behind OCT technology, and focus on the
best, most fool proof way to read an OCT, systematically assessing all the retinal layers from top to
bottom. The changes in optical coherence tomography images in cases of retinal degeneration and
uveitis will then be discussed, focusing on 1. Ellipsoid zone disruption in autoimmune
retinopathy/Cancer associated retinopathy, 2. Photoreceptor disruption in vitamin A deficiency, 3. Outer
segment tip disruption in plaquenil toxicity and retinitis pigmentosa, 4. Cystoid macular edema and its
implications in uveitic syndromes (e.g. Birdshot chorioretinopathy), 5. Subretinal fluid and intraretinal
fluid in macular star/B. Henselae. We will then talk briefly about new OCT technology known as OCT-
Angiography (OCTA). Suggestions for optometry referrals to general ophthalmologists and retinal
surgeons will then be discussed, with time for optometry specific questions to be answered.



Optometric Course Outline

Important (and sometimes subtle) OCT Findings in Retinal Degenerations and Uveitis
February 13, 2017 7pm — 8pm

Sponsoring Organization
USC Roski Eye Institute Keck School of Medicine USC, Los Angeles, CA

Course Faculty
Damien Rodger MD, PhD, Assistant Professor of Clinical Ophthalmology (Vitreoretinal Surgery and
Uveitis)

Program Overview
This course is designed to outline the changes in optical coherence tomography visible in cases of retinal
degeneration and uveitis and discuss the implications of these findings

Target Audience
This course is designed for practicing optometrists

Educational Objectives

Upon completion of this course optometrists should be able to:
e Use OCT to identify disease in retinal degeneration and uveitis
e Identify patients who would benefit the most from treatment
o Hone OCT reading skills in unusual cases of vision loss

Course Outline
l. Ellipsoid zone disruption in autoimmune retinopathy/Cancer associated retinopathy
a. Overview of findings
b. Importance of detection for treatment

Il. Photoreceptor disruption in vitamin A deficiency
a. Discussion of clinical problem and difficulty in diagnosis
b. Other associated symptoms

II. Outer segment tip disruption in plaquenil toxicity
a. Overview of findings
b. Significance in detection of disease
c. Implications for altering treatment

(AVA Cystoid macular edema and its implications in uveitic syndromes (e.g.
Birdshot chorioretinopathy)
a. Overview of findings
b. Implications for treatment
c. Treatment options

V. Subretinal fluid and intraretinal fluid in macular star/B. Henselae
a. Overview of findings
b. Treatment options

VI. Potpourri of optom selected cases
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Outline

» OCT technology background
Retinal anatomy as seen on various OCT systems
» OCT findings by depth
» Vitreous & vitreoretinal interface
» Intraretinal
» Subretinal
» Retinal pigment epithelium

» Interesting cases

USCRoski Eye Institute

Keck Medicine of USC




Optical Coherence
Tomography (OCT)
»First reported in 1991 by Huang
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Stratus OCT Macular Scanning Strat

6 diagonal scans centered on fovea
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Limitations of Stratus OCT

Location of scan technician dependent
~/No way of knowing exact scan location

Most of macular area not scanned

No way to quantify volumes

Va




Spectral Domain OCT Mechanic
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Zeiss Stratus 3)
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(5 um axial resolution)

Spectral Domain
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Heidelberg Spectralis
e B
e ' (4 pm axial resolution®)

s e Spectral Domain

= USCRoski Eye Institute

Keck Medicine of USC




Normative Values

Central subfield

Superior inner
macula

Nasal inner
macula

Inferior inner
macula

Temporal inner
macula

Superior outer
macula

Nasal outer
macula

Inferior outer
macula

Spectralis
270.2 +22.5
336.0 + 20.6

335.0 + 19.3
334.9 + 16.7
322.6 + 16.5
329.6 + 16.4
339.5 + 16.9

325.4 + 16.6

13

Cirrus
220.5 -294.8
295.2 —344.6

296.9 — 347.7

292.4 -342.3

285.1 - 333.0

254.1 - 293.8

263.8 - 312.5

245.7 — 286.4

Stratus
168 - 239
243 - 296

240 - 297

246 - 297

240 - 294

207 - 256

198 - 274

207 - 256




Reading the OCT
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Signal Strength

Signal Strength (hdazx 100 Signal Strength (Max 100

Andlysiz Confidence Low Anadlysizs Confidence Low

» 0 (weak)
» 10 (strong)

» Analysis algorithm may fail if signal strength is less than 5
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STRATUS OCT
Retinal Thickness Tabular Qutput Report - 4.0.1 (0056)
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Fundus and Scan Image

» Should be centered on the fovea
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STRATUS OCT
Retinal Thickness Tabular Output Report - 4.0.1 (0056)

Scan Type:
Scan Date:

Scan Length:
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Macular Thickness Map
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Normative Data
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STRATUS OCT
Retinal Thickness Tabular Qutput Report - 4.0.1 (0056)
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Subfield Measurements
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Reading the OCT

» Zeiss Cirrus
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» 3D Macular thickness map

» Segmented ILM map
» Segmented RPE map

USCRoski Eye Institute

Keck Medicine of USC




Cirrus Macular Change Analysis

Exam from 6/7/2007 12-36 PM Signal Strength 10/10 | Exam from 7/11/2007 4:48 PM

Fovea: 247, 66 Transparency: 0% ovea: 247, 66 Transparency: 0% &




Reading the OCT

» Heidelberg Spectralis
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4 Ganglion Cell Layer 1. Posterior Corlical Vileous

5. Inner Plexiform Loyer
ing Membrane 5. Inner Nuclear Layer
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» NFL is bright (hyper-reflective)
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Outer retinal OCT layers
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Anatomy of the Outer Retina
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Anatomy of the Outer Retina
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Vitreo-Macular Adhesion
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Vitreo Macular Traction
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Epiretinal Membrane
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Lamellar Macular Hole

A - 4t g

=& USCRoski Eye
y

Keck Medicine of USC :




Intraretinal Fluid
Cystoid Macular Edema
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SubRetinal Fluid
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IRF & SRF
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Pigment Epithelial
Detachment

High Definition Images: HD 5 Line Raster High Definition Images: HD 5 Line Raster

Scan Angle: 0° Spacing: 0.25 mm Length: 6 mm Scan Angle: 0° Spacing: 0.25mm Length: 6 mm
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Geographic Atrophy
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Mystery case 1
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Mystery case 2
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Mystery case 3
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Mystery case 4
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Mystery case 5
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Mystery case 6
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Screening and Suggested Guidelines for
Treatment

» American Academy of Ophthalmology
Guidelines suggest that daily doses be limited to
400 mg HCQ or 250 mg CQ

» Lower doses (in the range of 6.5 mg/kg HCQ or
3.0 mg/kg CQ, calculated on the basis of ideal
body weight) should be used for individuals who
are of short stature

USCRoski Eye Institute

Keck Medicine of USC




Screening and Suggested Guidelines
for Treatment

» A baseline examination to serve as a reference point and to rule out
maculopathy, which might be contraindication to use

» Annual screening should begin after 5 years (or sooner if there are
unusual risk factors)

» Along with 10-2 automated fields get one of following at screening
exams

» FAF
» mMfERG
» OCT

» When fields are performed independently, even the most subtle 10-2
field changes should be taken seriously and are an indication for
evaluation by objective testing

» mfERG testing may be used in place of visual fields
» Amsler grid testing is no longer recommended

USCRoski Eye Institute

Keck Medicine of USC
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63 y/o0 M with history of
thyroid nodule
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60 y/o H M referred for
vasculitis
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Autoimmune retinopathy
VS cancer/melanoma

associated retinopathy

» Antiretinal antibody testing
» Full neoplastic work up

» Immunomodulatory therapy
» Low vision services

=5 USCRoski Eye Institute

\J Keck Medicine of USC




41 yo HM w/ newly diagnosed DMII p/w OS
blurry vision x 14 days

DFE
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Presenter
Presentation Notes
Enlarged optic nerves


ILM
RPE
Cdliper
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» CBC, BMP, CXR: WNL

» HIV, RPR, ACE, ANA, PPD:
negative

» IgM negative: VZV, EBV,
HSV 1 & 2, Toxoplasmaosis

» Bartonella henselae IgG +| * "
IgM Positive

» Treated with Cipro with
good resolution

USCRoski Eye Institute

Keck Medicine of USC




USCRoski Eye Institute
o Kol (50 Clin Ophthalmol. 2011; 5: 817-829.




Middle aged female with l
decreased vision in both
eyes
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» Prior surgical history: gastric
bypass/intestinal resection

Nz

_
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Vitamin A deficiency

» Replenish vitamin A

= USCRoski Eye Institute

Keck Medicine of USC




CC/HPI

» 47 yo WF with decreasing vision in both eyes
» ~1 year, more rapidly w/in last 6 mo
» Vision appears “darker”

» Difficulty with depth perception

USCRoski Eye Institute

Keck Medicine of USC
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One month after Ozurdex
and starting cyclosporine

=5 USCRoski Eye Institute

Keck Medicine of USC




Treatment for Birdshot
Chorioretinopathy

» Acute episode: Steroids
» Oral steroids

» Intravitreal dexamethasone implant

» Chronic disease: Immunomodulatory therapy
» Cyclosporine — 1%t line therapy
» Mycophenylate mofetil
» Azathioprine
» Methotrexate

» Daclizumab

% USCRoski Eye Institute

Keck Medicine of USC
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Vision is our Mission—Preserve, Protect, Restore
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J. BRADLEY RANDLEMAN, MD
Professor of Ophthalmology, Director, Cornea,
External Disease, and Refractive Surgery Service

J. Bradley Randleman, MD is one of the nation’s
top corneal researchers and surgeons and an
expert on everything from LASIK to the latest
FDA approved treatments for corneal
cross-linking surgery.

ALENA REzNIK, MD
Assistant Professor of Clinical Ophthalmology

Dr. Reznik specializes in early detection and treatment
of glaucoma and cataracts as well as novel surgical
techniques for advanced cases. Her research
interests are minimally invasive glaucoma surgery
and new approaches to eye emergencies. She is

a principal investigator on clinical trials for
glaucoma medications and surgical devices.

DAaMIEN C. RoDGER, MD, PHD
Assistant Professor of Clinical Ophthalmology

Dr. Rodger’s clinical interests include diabetic
retinopathy, macular degeneration, medical
retina, retinal detachment, uveitis and vitreoretinal
surgery.He has conducted research on the design,
fabrication, and testing of high-density
microtechnologies for retinal and spinal cord
prostheses, and has been instrumental in the
development of other novel bioMEMS.

anked ophthalmology program — 22 consecutive years and counting!

PLEASE JOIN US FOR
AN EDUCATIONAL EVENING WITH FRIENDS &
NEIGHBORS

Private 2 Hour CME in Beverly Hills

Date: Monday, Februay 13, 2017

Time: 7:00pm

Location:

Maggiano's Little Italy at The Grove

189 The Grove Dr. Suite Z8o

Los Angeles, CA 9036

RSVP: Lina Poyzner at
lina.poyzner@med.usc.edu

Program:
Glaucoma (Optic Nerve Cupping),
presented by Dr. Reznik — 1 Hour

Retina (OCT Reading and OCT Enigmas),
presented by Dr. Rodger — 30 min.

Cornea (Cross Linking),
presented by Dr. Randleman — 30 min.

USC Roski Eye Institute » 323-442-6335 « www.usceye.org « Clinics conveniently located at:

Los Angeles Clinic
USC Roski Eye Institute

1450 San Pablo Street, 4th Floor

Los Angeles, CA 90033
323 442-6335

Beverly Hills Clinic

USC Roski Eye Institute

9033 Wilshire Boulevard, Suite 360
Beverly Hills, CA 9021

310-601 3366

Pasadena Clinic

USC Roski Eye Institute

625 S. Fair Oaks Avenue, Suite 400
Pasadena, CA 91105

626 796-0293

Arcadia Clinic

USC Roski Eye Institute

65 N. First Avenue, Suite 101
Arcadia, CA 91006

626 446 2122
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