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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. 
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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: 
• Use OCT to identify disease in retinal degeneration and uveitis 
• Identify patients who would benefit the most from treatment 
• Hone OCT reading skills in unusual cases of vision loss 

Course Outline 
I.	 Ellipsoid zone disruption in autoimmune retinopathy/Cancer associated retinopathy 

a. Overview of findings 
b. Importance of detection for treatment 

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

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

IV.	 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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OCT and Important (and 
sometimes subtle) OCT Findings in 
Retinal Degenerations and Uveitis 
DAMIEN C. RODGER, MD, PHD 
ASSISTANT PROFESSOR OF OPHTHALMOLOGY AND 
BIOMEDICAL ENGINEERING 
VITREORETINAL SURGERY AND UVEITIS (LOS ANGELES,
BEVERLY HILLS OFFICES) 
CELL: (323) 393-0169 
EMAIL: DAMIEN.RODGER@MED.USC.EDU 
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Financial disclosure
 

 No Relevant Financial Disclosures
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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 
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Optical Coherence 

Tomography (OCT)
 
First reported in 1991 by Huang 
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Mechanics of Time Domain OCT 

Detector 

 

 

 

 
 

  

Depth scan 

Reference 
Arm 

Eye 

Detection 
Arm 
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  Stratus OCT Macular Scanning Strategy
 

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 
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Spectral Domain OCT Mechanics 

 

  

 

 
  

 

Fixed Reference 
Mirror 

Eye 

Detection 
Arm 

Spectrometer 

100 X Faster 
Improved 
Light source 
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Zeiss Stratus (OCT 3) 

(10µm axial resolution) 

Time Domain 

Zeiss Cirrus 

(5 µm axial resolution) 

Spectral Domain
 
Frame Averaged 

Heidelberg Spectralis 
(4 µm axial resolution*) 

Spectral Domain
 
Frame Averaged
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Normative Values
 
Spectralis Cirrus Stratus 

Central subfield 270.2 + 22.5 220.5 – 294.8 168 - 239 
Superior inner 336.0 + 20.6 295.2 – 344.6 243 - 296 
macula 
Nasal inner 335.0 + 19.3 296.9 – 347.7 240 - 297 
macula 
Inferior inner 334.9 + 16.7 292.4 – 342.3 246 - 297 
macula 
Temporal inner 322.6 + 16.5 285.1 – 333.0 240 - 294 
macula 
Superior outer 329.6 + 16.4 254.1 – 293.8 207 - 256 
macula 
Nasal outer 339.5 + 16.9 263.8 – 312.5 198 - 274 
macula 
Inferior outer 325.4 + 16.6 245.7 – 286.4 207 - 256 
macula 
Temporal outer 320.1 + 15.4 239.3 – 278.6 199 - 276 
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I 
1mm 

3mm 

6mm 

Fig. 1 A REDS grid used for r,eporting retinal 
thickness in both Cirrus and Stratus OCT.systems. 

 

  

Reading the OCT
 

 Zeiss Stratus 
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Strength (Max 10) 5 Signal Strength (Max 10) 7 

Analysis Confidence Low Analysis Confidence Low 

 

  
  

      

Signal Strength 

 0 (weak)
 
 10 (strong)
 
 Analysis algorithm may fail if signal strength is less than 5 
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STRATUS OCT 
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Map Diameters 

  

    

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) 
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Macular Thickness Map 
Sector Averages 
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STRATUS OCT 

Retinal Thickness Tabular Output Report - 4.0.1 (0056) 


JOSEPH, GEORGE A Scan Type: Fast Maculat Thiekness Map • 
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290 
Foveal minimum 791 459 
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Temporal inner macula 448 412 34 
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Subfield Measurements
 

OD 

OS 

Sector averages 
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Reading the OCT
 

 Zeiss Cirrus 
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II Name: RAMAROSON. SOLOFO RAHARY 

10- 20032267 Exam Dace; 5123/2011 BPE l~Cim,s#3 

DOB· 51271195 1 EX8mTITle; 9:41 AM Bascom 
Genc"et: Malo Tec.Mlcian: Operato,, Cirrui,; 


Doctor. Signal Sttenglh: 6110 Pi!!!n~r 

OD O I• OS 

24



ILM - RPE 

ILM 

RPE 

  
  

  

 3D Macular thickness map
 
 Segmented ILM map 
 Segmented RPE map 
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Exam from 6{7/2007 12:36 PM Signal Strength 10/10 

ChaWJe Date: 3/512009 2:49 PM 

Fovea: 247. 66 Tra11Sparency: 0 % 

Exam from 7/11/20074:48 PM Signal S1 

I ~ 11~~ Registration: [._A_J.Jt_om_a_t1c ___ _._l T_,] Registration sucoeeded 

~~~~ 
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 Cirrus Macular Change Analysis
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Reading the OCT
 

 Heidelberg Spectralis
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International Nomenclature for Optical Coherence 
Tomography Panel 
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Internal limiting membrane is bright (hyper­
reflective) 
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 NFL is bright (hyper-reflective)
 






 30



     
 



 Densely packed nuclear layers are dark (hypo­
reflective) 





 31



     

 





 Horizontal plexiform layers are bright (hyper-reflective) 


 32



    

 







 Ellipsoid zone is bright (hyper-reflective) 
 33
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







 RPE / Bruch’s complex is bright (hyper-reflective) 34



  
    

 
 

 

 

 

 

  Outer retinal OCT layers
 

OPL 

ONL 

ELM
 

IS/OS
 

RPE
 

University of Delaware Library Institutional Repository 
http://dspace.udel.edu:8080/dspace/handle/19716/1884 35

http://dspace.udel.edu:8080/dspace/handle/19716/1884
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Anatomy of the Outer Retina
 

ELM
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Hogan and Alvarado 1971
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Anatomy of the Outer Retina
 

IS 

OS 

Photoreceptor
 

IS/OS
 
Junction 


Hogan and Alvarado 1971 
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Anatomy of the Outer Retina
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RPE 
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Hogan and Alvarado 1971 
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Sample Findings: 
Vitreous OpacitiesInner to Outer
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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
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Intraretinal Fluid 
Cystoid Macular Edema 
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 SubRetinal Fluid
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 IRF & SRF
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Pigment Epithelial 
Detachment 
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WARNACK , AC 

ExamDllte: 111 '8/2015 

Ex11m l, -ro 12.27PM 
SCrllli Number 4000.7307 

S1,1n11IS1r11 ,sf;h 

High Definition Images: HD 5 Line Raster 

• 
OD • IO OS 

l
comme~s I Ood.or's Signatl.Ke sw \/er 6 0 2 81 

Gopfr1gh!::?012 
Car Zc.s.s M edrB:, h e 
Al R'J"lt!.Rn,uvl!CI 

~----------~ ---------- Pi>!,ll'1uT1 

 Drusen
 

48



 Geographic Atrophy
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Full Thickness Macular
 
Hole 
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Mystery case 1
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Mystery case 2
 

52



   

 

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 
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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 
 mfERG 
 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 
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53y M without prior 
medical history 
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63 y/o 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 
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41 yo HM w/ newly diagnosed DMII p/w OS 
blurry vision x 14 days 

DFE 

67

Presenter
Presentation Notes
Enlarged optic nerves
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 CBC, BMP, CXR: WNL 
 HIV, RPR, ACE, ANA, PPD: 

negative 
 IgM negative: VZV, EBV, 

HSV 1 & 2, Toxoplasmosis 
 Bartonella henselae IgG + 

IgM Positive 

 Treated with Cipro with 
good resolution 
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Middle aged female with 
decreased vision in both 
eyes 

72



 

73



  
 

 

 Prior surgical history: gastric
 
bypass/intestinal resection 
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Vitamin A deficiency
 

 Replenish vitamin A 
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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 
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One month after Ozurdex
 
and starting cyclosporine
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Treatment for Birdshot 
Chorioretinopathy 

 Acute episode: Steroids 

 Oral steroids 

 Intravitreal dexamethasone implant 

 Chronic disease: Immunomodulatory therapy 

 Cyclosporine – 1st line therapy 

 Mycophenylate mofetil 

 Azathioprine 

 Methotrexate 

 Daclizumab 
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Nationally top ranked ophthalmology program — 22 consecutive years and counting! 

Vision is our Mission—Preserve, Protect, Restore 

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
cross­linking 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. 

DAMIEN 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 high­density
microtechnologies for retinal and spinal cord
prostheses, and has been instrumental in the 
development of other novel bioMEMS. 

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 Z80 
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 • 323­442­6335 • www.usceye.org • Clinics conveniently located at: 
Los Angeles Clinic Beverly Hills Clinic Pasadena Clinic Arcadia Clinic 
USC Roski Eye Institute USC Roski Eye Institute USC Roski Eye Institute USC Roski Eye Institute 
1450 San Pablo Street, 4th Floor 9033 Wilshire Boulevard, Suite 360 625 S. Fair Oaks Avenue, Suite 400 65 N. First Avenue, Suite 101 
Los Angeles, CA 90033 Beverly Hills, CA 90211 Pasadena, CA 91105 Arcadia, CA 91006 
323 442­6335 310­601 3366 626 796­0293 626 446 2122 
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Rodger, Po-Jui Chen. University of Southern California (Los Angeles, CA). February 15, 2011. 
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2008 PhD California Institute of Technology Development of flexible parylene-based 
microtechnologies for retinal and spinal cord 
stimulation and recording 
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89(1):206-14, 2009. 

•	 W. Li, D. C. Rodger, P. R. Menon, and Y. C. Tai, “Corrosion behavior of parylene-metal-parylene thin 
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•	 B. Diniz, R. M. Ribeiro, D. C. Rodger, M. Maia, and S. Sadda, "Drusen detection by confocal aperture-
modulated infrared scanning laser ophthalmoscopy," British Journal of Ophthalmology, vol. 97, pp. 285­
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•	 L. Lam and D. C. Rodger. “Bilateral macular detachments, venous stasis retinopathy, and retinal 
hemorrhages as initial presentation of multiple myeloma: a case report.” Retinal Cases and Brief Reports. 
Vol. 8(4) pp. 240-244, 2014.  

•	 B. Diniz, D. C. Rodger, V. R. Chavali, T. MacKay, S. Y. Lee, D. Stambolian and S. V. R. Sadda. “Drusen 
and RPE atrophy automated quantification by optical coherence tomography in an elderly population.” Eye 
29, 272-279 (February 2015) 

•	 S. Lee, V. Cheng, D. Rodger, and N. Rao, “Clinical and laboratory characteristics of ocular syphilis: a new 
face in the era of HIV co-infection,” J Ophthal Inflamm Infect, vol. 5, no. 1, p. 26, 2015. 

•	 L.C. Olmos, H. Nazari, D.C. Rodger, and M.S. Humayun, “Stem Cell Therapy for the Treatment of Dry 
Age-Related Macular Degeneration”. Current Ophthalmology Reports. Mar 1;3(1):16-25, 2015. 

•	 D.C. Rodger, E.L. Kim, and N.A. Rao, “Ophthalmomyiasis interna,” Ophthalmology, 123(2), 247, 2016 

•	 Kim, A. Y., Rodger, D. C., Shahidzadeh, A., Chu, Z., Koulisis, N., Burkemper, B., ... & Rao, N. A. 
(2016). Quantifying Retinal Microvascular Changes in Uveitis Using Spectral-Domain Optical Coherence 
Tomography Angiography. American Journal of Ophthalmology, 171, 101-112. 

•	 Moysidis, S. N., Koulisis, N., Patel, V. R., Kashani, A. H., Rao, N. A., Humayun, M. S., & Rodger, D. C. 
(2016). THE SECOND BLIND SPOT: SMALL RETINAL VESSEL VASCULOPATHY AFTER 
VACCINATION AGAINST NEISSERIA MENINGITIDIS AND YELLOW FEVER. Retinal Cases and 
Brief Reports. 

REFEREED REVIEWS, CHAPTERS, AND EDITORIALS: 

•	 W. Li, D. C. Rodger, J. D. Weiland, M. S. Humayun, W. Liu and Y. C. Tai. Implantable Parylene MEMS 
RF Coil for Epiretinal Prostheses, Microelectromechanical Systems and Devices, Nazmul Islam (Ed.), 
ISBN: 978-953-51-0306-6. (2012) 

•	 D. Rodger, W. Li, J. Weiland, M. Humayun and Y. C. Tai. Flexible Circuit Technologies for Biomedical 
Applications, Advances in Micro/Nano Electromechanical Systems and Fabrication Technologies, 
Assistant Professor Kenichi Takahata (Ed.), ISBN: 978-953-51-1085-9. (2013) 

ON-LINE PUBLICATIONS: 

•	 W. Browne, J. Do, and D. C. Rodger, What’s the Cause of this Panuveitis? http://www.retina­
specialist.com/article/whats-the-cause-of-this-panuveitis. 2015.
 

ABSTRACTS AND PRESENTATIONS: 

•	 D. Rodger, W. Li, D. Guven, J. Weiland, M. Humayun, and Y.C. Tai, “Flexible parylene multielectrode 
system for the intraocular retinal prosthesis,” Invest. Ophthalmol. Vis. Sci., vol. 46, p. 1503, May 1, 2005. 

•	 D.C. Rodger, W. Li, H. Ameri, A. Ray, T. Ratanapakorn, J.D. Weiland, M.S. Humayun, and Y.C. Tai, 
“Toward flexible parylene-based intraocular retinal prostheses,” Invest. Ophthalmol. Vis. Sci., vol. 47, p. 
3192, May 1, 2006. 
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•	 D.C. Rodger, W. Li, H. Ameri, S. Saati, P. Menon, E. Meng, J.D. Weiland, M.S. Humayun, and Y.C. Tai, 
“Dual-metal-layer parylene-based flexible electrode arrays for intraocular retinal prostheses,” Invest. 
Ophthalmol. Vis. Sci., vol. 48, p. 657, May 10, 2007. 

•	 J.C. Lin, P.J. Chen, S. Saati, R. Varma, D. Rodger, M. Humayun, and Y.C. Tai, “A minimally invasive 
wireless intraocular pressure sensor implant,” Invest. Ophthalmol. Vis. Sci., May 2009. 

•	 D.C. Rodger, H. Ruiz-Garcia, R. Gonzalez, R. Brant, L. Liu, B. Thomas, B. Lu, A.K. Ahuja, M.S. 
Humayun, S.R. Sadda, “Optical coherence tomography and histology correlations for parylene-based 
hESC-RPE Grafts,” Invest. Ophthalmol. Vis. Sci., May 2011. 

•	 D. C. Rodger, B. Diniz, S. Y. Lee, T. MacKay, D. Stambolian, S. R. Sadda, “Drusen and Geographic 
Atrophy Quantification by Optical Coherence Tomography in an Elderly Amish Population,” Invest. 
Ophthalmol. Vis. Sci., May 2012. 

•	 D. Rodger, G. Richter, H. Nazari, N. Rao, "Perivascular fundus autofluorescence abnormalities in 
autoimmune retinopathy," ARVO Meeting Abstracts, vol. 54, p. 4911, June 16, 2013. 

•	 D. C. Rodger, A. Y. Kim, A. Shahidzadeh, Z. Chu, R. K. Wang, C. A. Puliafito, N. A. Rao, and A. H. 
Kashani. “Quantitative analysis of changes in the retinal microvasculature in uveitis using spectral domain 
optical coherence tomography angiography (SD-OCTA),” ARVO 2016. 

•	 S. N. Moysidis, N. Koulisis, L.C. Olmos, A.A. Moshfeghi, N. A. Rao, M.S. Humayun, D.C. Rodger, 
“Does the Vitreous Protect the Retina, Vasculature, and Optic Nerve from Impact During Intravitreal 
Injection of Dexamethasone Implants?” ARVO 2016. 

•	 O. T. Lee, H. A. Aziz, J. J. Tan, J. L. Berry, D. C. Rodger, N. A. Rao, “Chronic manifestations of Vogt­
Koyanagi-Harada disease,” ARVO 2016. 

REFEREED CONFERENCE PAPERS: 

•	 T.D. Kudrle, H.P. Neves, D.C. Rodger, and N.C. MacDonald, “A microactuated millimeter wave phase 
shifter,” in Proc. Int. Conf. on Solid-State Sensors and Actuators, Sendai, Japan, pp. pp. 1276-1279, 
June 7-10, 1999. 

•	 T.K. Tang, R.C. Gutierrez, K. Hayworth, C. Evans, J.A. Podosek, A. Hui, D. Rodger, and K. 
Shcheglov, “High performance microgyros for space applications,” in Proc. AIAA Space Technology 
Conference and Exposition, Albuquerque, NM, USA, pp. 1-5, Sept. 28-30, 1999. 

•	 M. Liger, D.C. Rodger, and Y.C. Tai, “Robust parylene-to-silicon mechanical anchoring,” in Proc. 
MEMS 2003, Kyoto, Japan, pp. 602- 605, Jan 19-23, 2003. 

•	 M. Kazemi, E. Basham, M. Sivaprakasam, G. Wang, D. Rodger, J. Weiland, Y.C. Tai, W. Liu, and M. 
Humayun, “A test microchip for evaluation of hermetic packaging technology for biomedical prosthetic 
implants,” in Proc. Int. Conf. IEEE-EMBS, San Francisco, CA, USA, pp. 4093- 4095, Sept. 1-5, 2004. 

•	 P.J. Chen, D. Rodger, M. Humayun, and Y.C. Tai, “Spiral-tube parylene intraocular pressure sensor,” 
in Proc. MEMS 2005, Miami, FL, USA, pp. 311- 314, Jan. 30-Feb. 3, 2005. 
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