
8/3/22

1

OCT CONNECT
Julie Rodman OD, MSc, FAAO

Professor, Nova Southeastern University

1

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 
46
(+)Hypercholesterolemia
(+)Hypertension
(+)DM 2; poor BS control
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OD
3

OS
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Let’s look at the OCTs!
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And more cuts….
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Polypoidal Choroidal Vasculopathy

vClinical Subtype with features of Neovascular AMD

“Peculiar Hemorrhagic 
detachment of the RPE 
and choroid” 
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Polypoidal Choroidal Vasculopathy

vSuspected in patient with:
sub-retinal orange polyp-like lesions
vCan be macular or peripapillary
vRarely in arcades as well

vEspecially African or Asian descent (F>M)
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h ttp s ://jam an e tw o rk.co m /jo u rn a ls/jam ao p h th a lm o lo g y/artic le -ab stract/2657209

Pathophysiology

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

v BVN may develop terminal, polyp-like aneurysmal dilatations
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What does this look like 
clinically?

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.slideshare.net%2FSujayChauhan1%2Fpolypoidal-choroidal-vasculopathy-60614855&psig=AOvVaw142iD7lKKS9uZ-CM_-flNa&ust=1616800593858000&source=images&cd=vfe&ved=0CIQBEK-
JA2oXChMI4ILQ5snM7wIVAAAAAB0AAAAAEAI
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Serosanguinous RPE detachments

Serous Fluid Blood

h t t p : / / w w w . i jo . in / v ie w im a g e . a s p ? im g = I n d ia n J O p h t h a lm o l_ 2 0 1 8 _ 6 6 _ 7 _ 8 9 6 _ 2 3 4 9 5 4 _ f 2 . jp g

Sero………….Sanguinous
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PCV and ICG
• Essential for detecting the choroidal 

network of polyps
• Differentiation from AMD

https://www.aao.org/topic-detail/polypoidal-choroidal-vasculopathy-pcv--asia-pacifi
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QUIESCENT PCV

Polyps; sharp dome-like elevations

Serous PED

NO….hemorrhage
NO….exudate
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EXUDATIVE PCV

EXUDATIVE AND HEMORRHAGIC PCV

h t t p s : / / w w w . a a o jo u r n a l . o r g / a c t io n / s h o w P d f ? p i i= S 0 1 6 1 - 6 4 2 0 % 2 8 2 0 % 2 9 3 0 7 8 4 - 3

Serosanguinous PEDS!
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HEMORRHAGIC PCV

h ttp s ://w w w .re se arch g ate .n e t/fig u re /A -P o lyp o id -ch o ro id a l-vascu lo p ath y-asso c iate d -w ith -su b re tin a l-h e m o rrh ag e -in -a_ fig 9_ 285673110

HEMORRHAGIC PCV

Double layer sign
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SO… how do we make 
the diagnosis??

Double Layer Sign

Sharp, multiple 
PEDs

Large PEDs
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Back to our patient:

Serosanguinous PEDs
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And more cuts…. Double layer sign; ?CNV
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13-year-old Black Female
First 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!!!”

19 20

Bull’s Eye Maculopathy???

Differential Diagnosis: 1. Stargardt’s Disease
2. Cone Dystrophy
3. Chloroquine Toxicity
4. Retinitis Pigmentosa?

21

Bull’s Eye Maculopathy???
Stargardt’s

v Bilateral, decreased vision
v Manifests in childhood or young adulthood
v Vision loss precedes fundus findings

v Pisciform, “fish-tail” deposits
v Beaten-metal, bull’s eye appearance at macula

Images courtesy of iCare
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Bull’s Eye Maculopathy???

Cone  
Dystrophy

v Slowly progressive bilateral visual 
loss

v Poor color vision and DAY vision
v Abnormal cone-function on ERG 
v Normal fundus early with poor VA
v Bull’s eye maculopathy (later)

https://imagebank.asrs.org/file/4711/cone-dystrophy

23

Bull’s Eye Maculopathy???

Chloroquine 
Toxicity

v Decreased vision
v Poor color vision
v Bull’s eye macula

v H/O chloroquine use!

I m a g e s  c o u r t e s y  o f  iC a r e
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Bull’s Eye Maculopathy???
Retinitis 
Pigmentosa

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

v Waxy ONH pallor
v Arteriolar attenuation
v Bone spicules
v ERG reduced Images courtesy of iCare
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Ancillary Testing:
OCT

26
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Ancillary Testing:
Fundus Autofluorescence

28

29

Electrodiagnostics: mfERG

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

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

31

What is this??...13 y/o… we need help!!

32

33 34

But that’s not all!!!!!
13-year-old twin sister with NORMAL vision came in for an exam also

35

Right Eye

36
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Left Eye

37 38

Fundus Autofluorescence
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Electrodiagnostics: mfERG

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

The mfERG
findings show 
moderate 
diffuse cone 
dysfunction in 
the macula area 
of the right and 
left eyes.
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EYS mutations are one of the most common causes of autosomal recessive retinitis 
pigmentosa in Asia and Europe. Novel findings included the presence of 
homozygous EYS mutations in Cone Rod Dystrophy patients and compound 
heterozygous EYS mutations in patients with macular dystrophy.

Disease progression of EYS-
associated macular dystrophy 
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Comparison 
Between Twins

45

Twin 1 Twin 2

46

Twin 1 Twin 2

47

Twin 1 Twin 2
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43-year-old Male

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

20/60 20/60

https://eyerounds.org/cases/185-JXT.htm

49
https://www.medscape.com/viewarticle/546194_2

What is Macular Telangiectasia 2?
Proposed hypothesis: Neuro-degenerative disorder

Originates from 
abnormality in the 
Muller Cells

Integrity of retinal 
vasculature affected

50

What is Macular Telangiectasia 2?
Proposed hypothesis: Neurodegenerative disorder

Muller cell depletion: 
telangiectasia and 
vessel dilation

Photoreceptor 
death

https://www.semanticscholar.org/paper/POSSIBLE-CHOROIDAL-NEOVASCULARIZATION-IN-MACULAR-2.-Balaratnasingam-Yannuzzi/2629da69ddcf0d9aaf02d84cf8533b0ef2315957/figure/4

Weakening of 
blood retinal barrier

51

OCT: Normal

https://www-ncbi-nlm-nih-gov.ezproxylocal.library.nova.edu/pmc/articles/PMC5518977/pdf/i1552-5783-58-9-3683.pdf
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https://www.nature.com/articles/s41598-020-73803-9

“ILM DRAPE” Hypo-reflective cavities in 
inner retina

53

Involvement of outer retina; IS/OS

Enlargement of ILM drape
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https://www.nature.com/articles/s41598-020-73803-9

Macular hole formation

Cavity spans to outer retina

55

SD-OCT demonstrates small foveal cystoid cavities in 
both the right and left eyes; OS>OD

“ILM Drape”
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• sources: AMD, age-related macular degeneration. Ferris FL, et al. Ophthalmology. 2013;120(4):844-851. 

PR
O

G
R

ESSIO
N

No AM D

Early AMD

Interm ediate AMD

Advanced AMD

No drusen or small drusen ≤ 63 µm
No AMD pigmentary abnormalities

Medium drusen > 63 µm and ≤ 125 µm
No AMD pigmentary abnormalities

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

2 forms: Geographic Atrophy and Neovascular AMD 

G e o g r a p h i c  A t r o p h y N e o v a s c u l a r  A M D  

The Beckman Classification
4 Stages of AMD

57

What might this look 
like clinically?

58

59

What might this 
look like clinically?

Image courtesy of iCare
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Image courtesy of iCare

61 62

What might this look like clinically?

63

Geographic Atrophy outside of fovea

https://webeye.ophth.uiowa.edu/eyeforum/tutorials/AMD-medical-student/

64

Geographic Atrophy 
involving fovea

Image courtesy of iCare
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwebeye.ophth.uiowa.edu%2Feyeforum%2Fatlas%2Fpages%2FAMD.htm&psig=AOvVaw2p6Lr2yqKXzX
VXPLpQ8vpp&ust=1616799901996000&source=images&cd=vfe&ved=2ahUKEwid7fWPx8zvAhXNMFMKHYAHABIQr4kDegUIARDSAQ
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Neovascular AMD

I m a g e  c o u r t e s y  o f  iC a r e

66
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65-year-old Caucasian Female

vComplaints of “central darkening” OU
vProgressive worsening

vHistory of rheumatoid arthritis  (20+ 
years)

vBCVA:
vOD 20/40; OS 20/40-

Medications:

• Methotrexate

• Plaquenil: 400 
mg x 20 years

67

Dilated Fundus Examination

Ring of parafoveal RPE 
depigmentation sparing 
fovea

“Bull’s Eye Maculopathy”

68

Ancillary Testing

10-2 Humphrey Visual Field

Dense ring 
scotoma 
bilaterally

69

Ancillary Testing:
Optical Coherence Tomography

https://www.researchgate.net/figure/Top-Normal-Spectralis-spectral-domain-optical-coherence-tomography-SD-OCT-image-with_fig3_49602243
Recommendations on Screening for Chloroquine and Hydroxychloroquine Retinopathy (2016 Revision) 

70

Ancillary Testing: 
This patient

71

What is Hydroxychloroquine (Plaquenil)?

vDisease-modifying anti-rheumatic 
drug (DMARD)

vOriginally anti-malarial

vUsed to treat rheumatoid arthritis, 
lupus, and other inflammatory and 
dermatologic conditions

72

https://www.researchgate.net/figure/Top-Normal-Spectralis-spectral-domain-optical-coherence-tomography-SD-OCT-image-with_fig3_49602243
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What is Hydroxychloroquine (Plaquenil)?

vMetabolite of chloroquine
vLonger half life

vLess drug needed for 
efficacy

vBinds to melanin in RPE
vResults in Bulls-Eye 

Maculopathy

73

ACADEMY

vDose:
v Maximum daily HCQ use of < 5.0 mg/kg 

real weight

vDuration:
vAt 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!!!

High dose 
and long 
duration of 
use are most 
significant 
risk factors

74

JAMA Ophthalmol 2014;132:1453e60 

75

vMajor Risk Factors:
v Concomitant renal disease

vSubnormal glomerular filtration rate

vConcomitant Drugs
vTamoxifen Use

Retinopathy 
is not 
reversible!!

76

Screening Schedule

v Baseline Screening
v Fundus examination within first year of use 
v Add VFs and OCT if maculopathy is 

present

v Annual Screening
v Begin after 5 years of use
v Sooner in the presence of major risk 

factors
JAMA Ophthalmol 2014;132:1453e60 

77

Risk of Plaquenil Maculopathy

Step 1: Evaluate the dosage:

150 lb. converts to 68 kg

400mg/68 kg = 5.88 mg/kg

78
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Risk of Plaquenil Maculopathy

Step 2: Evaluate the duration:

20 years of use and dosage higher than 
recommended

79

JAMA Ophthalmol 2014;132:1453e60 
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Risk of Plaquenil Maculopathy

Step 3: Assess other major risk factors:

This patient does not have any other major risk 
factors

81

Case: 73 year-old female

“I feel a film of 
cobwebs over my 
right eye. It started a 
year ago but is 
progressively getting 
worse. I had cataract 
surgery in both eyes 
a few years ago.. Is it 
related??”

20/40
E y e R o u d n s

82

73 year-old female

20/40

83

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

20/40

84
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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

20/40

85

Case: Management

Chronic or acute? Chronic…acute?
Symptomatic or asymptomatic? Symptomatic

86

71 year-old female

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

87

Pertinent Findings
v BCVA OD: 20/80, OS: 

20/20

v Fundoscopy: Vitreous 
condensation in fovea 
OD

88

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)

The following is not true of the above OCT:

89

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)

The following is not true of the above OCT:

90
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Management Decisions

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

91

Management Decisions

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

92

This patient:

A vitrectomy and ERM peel were performed

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

93
ICOGuidelinesforDiabeticEyeCar

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

What else?

94

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

ETDRS grid map with numerical 
data for central subfield retinal 
thickness within innermost 
circle (1 mm diameter)

CI-DME: OCT demonstrating foveal involvement of 
intraretinal or subretinal fluid with concurrent 
thickening affecting the 1mm diameter central
subfield thickness

h t t p s : / / w w w . a s r s . o r g / c o n t e n t / d o c u m e n t s / e v id e n c e - b a s e d - g u id e l in e s - f o r - m a n a g e m e n t - o f - d ia b e t i c - m a c u la r - e d e m a . p d f
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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!

96
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How do we define the CME?

97

h t t p s : / / w w w . a s r s . o r g / c o n t e n t / d o c u m e n t s / e v id e n c e - b a s e d - g u id e l in e s - f o r - m a n a g e m e n t - o f - d ia b e t i c - m a c u la r - e d e m a . p d f

DRCR.net Protocol V

CI-DME with VA 20/25 or 
better:

Defer treatment until VA 
is 20/30 or worse

Re-examine every 2 
months 

98

h t t p s : / / w w w . a s r s . o r g / c o n t e n t / d o c u m e n t s / e v id e n c e - b a s e d - g u id e l in e s - f o r - m a n a g e m e n t - o f - d ia b e t i c - m a c u la r - e d e m a . p d f

CI-DME with VA 20/30 or 
worse:

Referral within 2-4 weeks 
for treatment (Anti-VEGF)

99

60-year-old Hispanic male

“The vision in my right eye is 
not good… it has been 
getting progressively worse. 
Could it be my diabetes?”

20/40

100

Ancillary Testing

•Fundus 
Photography: Grade 
the retinopathy

Hemorrhages, CWS

101

Ancillary Testing

•OCT: Is there Macular Edema? 

No!! So why the 
reduced vision??

102
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Ancillary Testing: OCTA

https://www.sciencedirect.com/science/article/pii/S0042698917300950#f0045

Macular Ischemia!!

103

Management?

What about the macular ischemia???

Guarded prognosis! 
Anti-VEGF NOT EFFECTIVE

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

What is the main finding in this OCT?

1. Hyper-reflective lesions in the inner nuclear layer
2. Parafoveal ellipsoid zone disruption
3. Subretinal fluid accumulation
4. Choroidal excavation

107

• 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!

108
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What is the main finding in this OCT?

1. Hyper-reflective ovoid mass like structures
2. Intraretinal fluid
3. Hypo-reflective moth eaten spaces with disorganized outer retinal layers
4. Optic disc edema

109

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

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

111

• 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. 

112

What is the main finding in this 
OCT?

1. Choroidal excavation
2. Choroidal neovascular membrane
3. Subretinal fluid
4. Disorganization of inner retinal layers

113

• 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. 
• IOP is 4 mmHg OS.
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What is the main abnormality seen on the OCT above?
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