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OCT Connect:
Maximizing Your OCT
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Disclosures:
Speaker/Consultant: Optovue, Maculogix, iCare
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OCT B-Scan Layers
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https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

En Face Structural 
Visualization of Layers 

Based on Retinal 
Anatomy
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Anomalies of the 
Vitreous
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Pat Saine
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Aging of the Vitreous:
Two Processes

Synchysis (liquefaction of the vitreous gel)

https://ars.els-cdn.com/content/image/1-s2.0-S2211505615000800-gr2.jpg
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https://ars.els-cdn.com/content/image/1-s2.0-S2211505615000800-gr2.jpg
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Stages of PVD

h t tp s : / / w w w .s c ie n c e d i r e c t .c o m / s c ie n c e / a r t i c le / p i i / S 2 4 6 8 6 5 3 0 1 8 3 0 4 9 9 8

No PVD Stage 1:Single quadrant of perifoveal detachment

Stage 2: 360 degrees perifoveal detachment Stage 3: Vitreofoveal separation with adhesion at ONH
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Posterior Vitreous Detachment

https://www.researchgate.net/figure/Representative-OCT-images-of-the-stages-of-posterior-vitreous-detachment-PVD-classified_fig1_328832211
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Vitreomacular Adhesion: 
Paramacular PVD: 
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Isolated versus Concurrent

Isolated

Concurrent
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Isolated versus Concurrent

Isolated

Concurrent

19
http://retinatoday.com/pdfs/0514RT_Global.pdf?__hstc=82057801.1bb630f9cde2cb5f07430159d50a3c91.1519171200063.1519171200064.1519171200065.1&__hssc=82057801.1.1519171200066&__hsfp=528229161
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Epiretinal membrane: Grade 1

A cellophane-like sheen is 
observed over the macular area, 
causing very mild wrinkling of 
the inner retinal surface, with 
little or no modification of 
retinal vessel trajectory. These 
membranes are rarely 
symptomatic.

h t tp s :/ / im ag eb a n k .a s rs .o rg /d is co v e r-n ew / f i le s /3 /2 5 ?q = ep ire t in a l% 2 0m em b ra n e% 2 0 (E RM )
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Epiretinal membrane: Grade 2
Fibrous tissue is observed over 
the macular area, causing 
significant wrinkling of the 
retinal surface and modification 
of the retinal vessel trajectory.
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https://www.retinaky.com/macular-pucker-louisville/ h t tp s : / / b jo .b m j .c o m / c o n te n t / 9 8 / S u p p l_ 2 / i i2 0

23
https://eyewiki.aao.org/Macular_Hole

https://journalretinavitreous.biomedcentral.com/articles/10.1186/s40942-018-0128-9
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Small Medium

Large

https://www.retinalphysician.com/issues/2014/april-2014/predictors-of-success-with-ocriplasmin-in-vmt-and
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https://www.retinalphysician.com/issues/2014/april-2014/predictors-of-success-with-ocriplasmin-in-vmt-and

Is there VMT?? Primary versus Secondary

https://www.eyenews.uk.com/education/trainees/post/macular-holes-a-brief-review
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Partial Thickness Macular Hole: Lamellar

https://louisvillediabeticeyedoctor.com/wp-
content/uploads/2016/04/Lamellar_Macular_Hole_Two_Distinct_Clinical_Entities_04-25-16.pdf

Tractional:
Epiretinal membrane
Foveal schisis

Degenerative:
Epiretinal proliferation
Round edges
Incomplete break
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Partial Thickness Macular Hole: Pseudohole

https://www.octscans.com/vitreous-diseases.html
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Inner Retinal Disease

29

Pat Saine
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Diabetic Retinopathy: Non-Proliferative

Hemorrhage: HYPER-reflective

**Check the layer***

h t tp s : / / w w w .o c t s c a n s .c o m / d ia b e t ic - r e t in o p a th y .h tm l
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Diabetic Retinopathy: Non-Proliferative
Exudate: HYPER-reflective

**Check the layer***

h t tp s : / / w w w .o c t s c a n s .c o m / d ia b e t ic - r e t in o p a th y .h tm l
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Diabetic Retinopathy: Macular Edema

AAO>org
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Diabetic Retinopathy: Macular Edema

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.octscans.com%2Fdiabetic-
retinopathy.html&psig=AOvVaw1nuIyk_0G1TGPdzvGdc7MX&ust=1616789859237000&source=images&cd=vfe&ved=2ahUKEwi2vZTboczvAhVT2VkKHbldB1gQr4kDegUIARDEAQ https://www.aao.org/eyenet/article/diabetic-macular-edema-personalizing-treatment

HYPO-Reflective: Serous Fluid
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Macular Edema: CI versus NCI

https://www.aao.org/eyenet/article/diabetic-macular-edema-personalizing-treatment

https://www.mieducation.com/pages/diabetic-macular-oedema-detection-and-treatment-to-laser-or-inject
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Diabetic Retinopathy: Proliferative

https://openi.nlm.nih.gov/detailedresult?img=PMC4220398_OJO-7-126-g006&query=bursitis&it=xg&req=4&simCollection=PMC4603217_JoU-2013-0033-g003 https://www.topcon-medical.it/files/Local_TIT/OCT_Triton/Triton_brochure_Topcon_it.pdf

https://www.octscans.com/diabetic-retinopathy.html
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Diabetic Retinopathy: Proliferative

https://openi.nlm.nih.gov/detailedresult?img=PMC4220398_OJO-7-126-g006&query=bursitis&it=xg&req=4&simCollection=PMC4603217_JoU-2013-0033-g003 https://www.topcon-medical.it/files/Local_TIT/OCT_Triton/Triton_brochure_Topcon_it.pdf

https://www.ncbi.nlm.nih.gov/books/NBK558952/figure/article-35593.image.f3/
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Vein Occlusion

38

Artery OcclusionArtery Occlusion: Acute
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Artery OcclusionArtery Occlusion:

Chronic

http://www.retinareference.com/diseases/7f5ad78f2b76973f/images/890d99a95b/
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Outer Retinal Disease

41

Pat Saine
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Drusen
h t tp s : / / b e n th a m o p e n .c o m / F U L L T E X T / T O O P H T J -1 3 -9 0 / F IG U R E / F 3 /
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h t tp s : / / w w w -c l in ic a lk e y - c o m .e z p r o x y lo c a l . l ib r a r y .n o v a .e d u / # ! / c o n te n t / b o o k / 3 - s 2 .0 -B 9 7 8 0 3 2 3 4 6 1 2 1 4 0 0 0 0 9 1
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Reticular Pseudodrusen

h t tp s : / / w w w .a a o jo u r n a l .o r g / a r t i c le / S 0 1 6 1 -6 4 2 0 (0 9 )0 0 7 5 6 -8 / p d f
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Pigment Epithelial Detachments

Serous

Drusenoid

Hemorrhagic
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Pigment Epithelial Detachments: What Kind?
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Central Serous Chorioretinopathy

https://www.ceenta.com/patient-resources/central-serous-retinopathy
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Central Serous Chorioretinopathy: Chronic
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Central Serous Chorioretinopathy and PED

https://webeye.ophth.uiowa.edu/eyeforum/cases/291-central-serous-chorioretinopathy.htm
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Age Related Macular Degeneration
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Age Related Macular Degeneration
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Age Related Macular Degeneration
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Age Related Macular Degeneration
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Geographic Atrophy

https://www-clinicalkey-com.ezproxylocal.library.nova.edu/#!/content/book/3-s2.0-B9780323461214000108
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h t tp s : / / w w w -c l in ic a lk e y - c o m .e z p r o x y lo c a l . l ib r a r y .n o v a .e d u / # ! / c o n te n t / b o o k / 3 - s 2 .0 -B 9 7 8 0 3 2 3 4 6 1 2 1 4 0 0 0 1 0 8
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Outer Retinal Disease
Evaluation of Melanocytic Lesions

57

T Thickness of greater >2.0 mm
F Subretinal Fluid
S Symptoms of reduced vision or photopsia

O Lipofuscin (Orange pigment)
M Neoplastic Margin < 3mm from optic disc

U
H
D

Hollow intrinsic acoustic signal using Ultrasonography

Absence of surrounding depigmented Halo

Absence of overlying Drusen

58

The melanoma measured 9.0 mm by 8.0 mm in basal dimensions and has an 
estimated thickness of 3.0 mm

https://onlinelibrary.wiley.com/doi/full/10.1111/cxo.12537
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Choroidal melanoma with extensive RPE changes. FAF shows hypo-autof luorescence 
of the lesion with an area of mild hyper-autof luorescence along the temporal edge of 
the lesion.

https://onlinelibrary.wiley.com/doi/full/10.1111/cxo.12537
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https://onlinelibrary.wiley.com/doi/full/10.1111/cxo.12537
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B-scan ultrasonography appears as an echo-dense 
mass with internal homogeneity

https://entokey.com/choroidal-tumors/

A-scan ultrasonography, demonstrates a high initial 
spike, low-to-medium internal ref lectivity. 
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Melanoma

Nevus

63 64

Outer Retinal Disease
Pachychoroid Clinical Spectrum

Pachychoroid Spectrum refers to a group of clinical entities that 
have a common characteristic: a pachychoroid (thick choroid)
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https://www.researchgate.net/publication/323620626_Automated_quantification_of_Haller's_layer_in_choroid_using_swept-source_optical_coherence_tomography

66
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Features of the Choroid

vChoroidal thickness varies with age, ethnicity and axial length
vNormal subfoveal choroidal thickness 250-350 um

vPachychoroid: Choroidal thickness >390 um; 
vExtrafoveal thickness exceeding subfoveal by 50 um

h t tp s : / / l in k .s p r in g e r .c o m / a r t ic le / 1 0 .1 0 0 7 / s 1 0 3 8 4 -0 2 0 -0 0 7 4 0 -5 / f ig u r e s / 1

67
h t tp s : / / l in k .s p r in g e r .c o m / a r t ic le / 1 0 .1 0 0 7 / s 1 0 3 8 4 -0 2 0 -0 0 7 4 0 -5 / f ig u r e s / 1

Chorioretinal Disease affects choroidal thickness!

Thicker

v Central Serous Chorioretinopathy
v Polypoidal Choroidal Vasculopathy

Thinner

v Age Related Macular Degeneration
v Proliferative DR/ DME
v Retinitis Pigmentosa
v Glaucoma

68

Choroid: In Detail

69

Enhanced Depth Imaging

Place OCT closer to patient’s eye; improves image resolution

Inverting the image provides enhanced visualization of the RPE, 
Bruch’s membrane, choroid and sclera (extra 500-800 um penetration)

https://www.bioz.com/result/spectralis/product/heidelberg%20engineering
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CSR: Thick

AMD: Thin
https://www.researchgate.net/figure/Optical-coherence-tomography-in-dry-AMD-The-choroid-is-thin-the-choroidal-vessels_fig3_258955680
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Pachychoroid Clinical Spectrum 

vUncomplicated Pachychoroid

vCentral serous chorioretinopathy (CSC)

vPachychoroid neovasculopathy

vPolypoidal choroidal vasculopathy

vFocal Choroidal Excavation

72



3/23/22

13

Pachychoroid Clinical Spectrum 
vUncomplicated Pachychoroid

•No RPE alterations

•No subretinal fluid

Retina Imaging Channel

Thick choroid, dilated Haller’s layer vessels

73

Pachychoroid Clinical Spectrum 

vCentral Serous Chorioretinopathy

https://entokey.com/central-serous-chorioretinopathy-and-pachychoroid-disease/

https://en.wikipedia.org/wiki/Pachychoroid_disorders_of_the_macula
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Pachychoroid Clinical Spectrum 

vPachychoroid Neovasculopathy

• Type 1 CNV with thick choroid!

h t tp s : / / e n to k e y .c o m / c e n t r a l - s e r o u s - c h o r io r e t in o p a th y - a n d -p a c h y c h o r o id -d is e a s e /
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Pachychoroid Clinical Spectrum 

vPolypoidal Choroidal Vasculopathy

76

Pachychoroid Clinical Spectrum 

vPolypoidal Choroidal Vasculopathy

https://onlinelibrary.wiley.com/doi/10.1111/ceo.12580

77

Pachychoroid Clinical Spectrum 

vFocal Choroidal Excavation

• Conforming (photoreceptor tips are in direct contact with RPE)
• Non-conforming (photoreceptor tips are detached from RPE) 

https://www.dovepress.com/choroidal-cavitary-disorders-peer-reviewed-fulltext-article-OPTH
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Optic Nerve OCT

79

https://www.opticianonline.net/cet-archive/52

80

Papilledema

Important features of disc edema on OCT:
• Smooth contour of elevation
• Nasal RNFL >86 um 
• Thick hypo-reflective space adjacent to disc 

“lazy V” (Especially nasal)

https://www.restorevisionclinic.com/blog/idiopathic-intracranial-hypertension-vision-at-risk

https://www.ophthalmologymanagement.com/issues/2015/december-2015/the-papilledema-dilemma
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Papilledema

•Increased ICP will push the globe anteriorly
•With EDI, can see an anteriorly displaced Bruch’s membrane 

82

ONH Drusen

Irregular, bumpy contour
Hypo-reflective centers
Hyper-reflective margins

https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema
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ONH Drusen

Reflectance of Hyaline and Shadowing beneath:
Not seen in cases of papilledema

https://www.ophthalmologymanagement.com/issues/2015/december-2015/the-papilledema-dilemma

84
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https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

OCT Angiography

85

2002: Time Domain OCT 2006: Spectral Domain OCT

2014: OCTA

vTime Domain
vSpectral Domain
vOCT Angiography (OCTA)...THE NEXT CHAPTER!!

OCT Angiography: The Next Chapter in 
Posterior Imaging

86

https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

• See retinal vasculature without referring patients out of the practice

• Visualize signs of disease earlier and make more intelligent referrals

• Manage more pathology

• Elevate the practice with state-of-the art imaging technology

OCT Angiography

87
https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

PROS:
• Excellent visualization of macular architecture

• Non-invasive

• Easy to perform

BUT…. UNABLE TO 
VISUALIZE 
VASCULATURE/
FLOW!!!

Optical Coherence Tomography

88

https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

ØConventional SD-OCT
ØStationary tissue (structure)

Ø OCT Angiography
ØMoving red blood cells (function)

OCT angiograms co-registered with OCT 
B-scans from the same area allows 

simultaneous viewing of structure and 
function. 

OCT with OCTA: A Match Made in Heaven

89
https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

OCT: Structure OCTA: Function
Visualize STRUCTURAL
changes
• Drusen
• Fluid
• Elevations/disruptions in 

retinal layers

Visualize blood flow in the 
vessels
• CNVM

Visualize ischemia/poor 
perfusion
• Diabetic retinopathy
• Vascular occlusion 

OCT & OCTA Provide Different – but 
Complementary – Information 

90
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https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

How does OCTA work? 

OCTA uses motion contrast to detect flow 
from OCT data

91
https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

Deep Plexus (INL – OPL)

Superficial Plexus (ILM – IPL) Outer Retinal Zone (ONL – BM)

Choroid Capillaris

En Face Vascular Visualization of 
Layers Based on Retinal Anatomy

En-face OCTA Slabs: Based on Retinal Anatomy

92

https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

Apply This Clinically
Inner Retinal Disease

93

Inner Retinal Disease

94

Diabetic Retinopathy
• Positive Indicators
• Retinal capillary non-

perfusion – seen as 
blackened area 
without blood flow 
outside FAZ
• Microaneurysms
• Enlarged FAZ

95

Meet Carla: A 45-year-old African 
American female

”My BS is excellent…. 
Can’t remember the 
number …. But my A1C is 
7!!! I’m so proud of 
myself”

96
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Superficial Capillary Plexus Deep Capillary Plexus

OCT Angiography: Taking the BEST care of 
our patients!

97
Images courtesy of Explore Vision Clinic, Paris, France 
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Meet James: 55-year-old African 
American male

No diabetic retinopathy on 
fundus exam; Decreased BCVA… 

20/50!!

OCT Angiography 
provides the answer!!!

99

Branch Retinal Vein Occlusion

FAZ area in DCP positively correlated 
with a decrease in visual acuity; may 
be an indicator of visual prognosis

100

101 102
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Apply This Clinically
Outer Retinal Disease: Choroidal Neovascular Membrane

103 104

Type 1 “Occult” CNV
• New vessels develop in 

the choroid
• New vessels located 

BELOW RPE and 
ABOVE Bruch’s 
membrane

Choroid

Bruch’s 
Membrane 

RPE

105 106

65 y/o Caucasian Male
• History of Dry AMD, Recent decrease in vision OS

20/80 20/400

https://eyerounds.org/cases/118-AMD-progression.htm

107

Multiple, large drusen

Geographic atrophy

But…. NO signs of CNVM

https://eyerounds.org/cases/118-AMD-progression.htm

OD

108
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Multiple, large drusen

Geographic atrophy

But…. Larger area of atrophy 
and subretinal hemorrhage

https://eyerounds.org/cases/118-AMD-progression.htm

OS

109

63 y/o African American Male

VA 20/25

110

Non-exudative Occult 
CNVM

111

How do we define non-exudative occult CNV?

• No leakage on OCT 
(blood/fluid etc.)

• No visible exudation on 
OCT

• Distinct neovascular 
frond on OCTA

• No leakage on FA

https://retinatoday.com/articles/2020-may-june/oct-angiography-in-nonexudative-age-related-macular-degeneration

112

Non-exudative Occult CNVM: Clinical Pearls

In eyes with NEON, 
progression to frank CNVM is 
more common than 
progression to intermediate 
AMD, and therefore this risk 
warrants closer follow-up.

113

Non-exudative Occult CNVM: Clinical Pearls

Nonexudative CNV frequently is detected 
by OCTA in the fellow eyes of those with 
exudative CNV. These lesions carry a 
high risk of exudation developing within 
the first year after detection and could 
benefit from close monitoring. The high 
risk of progression may justify 
prophylactic treatment; further studies 
are needed.

114
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Type 2 “Classic” CNV
• New vessels develop in choroid
• New vessels located ABOVE 

the RPE and ABOVE Bruch’s 
membrane

Choroid

Bruch’s Membrane

RPE

115

https://www.eurekalert.org/pub_releases/2013-04/nei-tcb040213.php

Meet Wendy: A 66-year-old Caucasian 
female

“I have a long-standing 
history of Macular 
Degeneration…. BUT…. 
My vision has gotten 
really bad in my right 
eye…."

116

Choroidal neovascular membrane
Increased pixelation (f low) within 
area of abnormal f low

117

OCT Angiography

118

Apply This Clinically
Outer Retinal Disease: Central Serous Chorioretinopathy

119

CSR: The easy one…

Choriocapillaris slab: Shadowing

120
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121

Apply This Clinically
Outer Retinal Disease: Pigment Epithelial Detachment

122

72-year-old Hispanic Male

No new visual complaints

Stable vision

123 124

125

Another PED….

126
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What about 
these scans?

All 20/20!!!!

A

B

C

D

127

A

B

C

D
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https://www.optometrytimes.com/view/imaging-to-differentiate-disc-drusen-from-papilledema

rjulie@nova.edu
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