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OCT B-Scan Layers



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

En Face Structural 
Visualization of Layers 

Based on Retinal 
Anatomy



Anomalies of the 
Vitreous
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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



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



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



Stages of PVD

https://www.sciencedirect.com/science/article/pii/S2468653018304998

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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Vitreous behavior in a high myope



Posterior Vitreous Detachment

https://www.researchgate.net/figure/Representative-OCT-images-of-the-stages-of-posterior-vitreous-detachment-PVD-classified_fig1_328832211



Vitreomacular Adhesion: 
Paramacular PVD: 







Isolated versus Concurrent

Isolated

Concurrent









Isolated versus Concurrent

Isolated

Concurrent



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



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.

https://imagebank.asrs.org/discover-new/files/3/25?q=epiretinal%20membrane%20(ERM)



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.



https://www.retinaky.com/macular-pucker-louisville/ https://bjo.bmj.com/content/98/Suppl_2/ii20
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https://eyewiki.aao.org/Macular_Hole

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



Small Medium

Large

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



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



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



Partial Thickness Macular Hole: Pseudohole

https://www.octscans.com/vitreous-diseases.html



Inner Retinal Disease
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Diabetic Retinopathy: Non-Proliferative

Hemorrhage: HYPER-reflective

**Check the layer***

https://www.octscans.com/diabetic-retinopathy.html



Diabetic Retinopathy: Non-Proliferative
Exudate: HYPER-reflective

**Check the layer***

https://www.octscans.com/diabetic-retinopathy.html



Diabetic Retinopathy: Macular Edema

AAO>org



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



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



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



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/



Vein Occlusion



Artery OcclusionArtery Occlusion: Acute



Artery OcclusionArtery Occlusion:

Chronic

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



Outer Retinal Disease
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Drusen
https://benthamopen.com/FULLTEXT/TOOPHTJ-13-90/FIGURE/F3/



https://www-clinicalkey-com.ezproxylocal.library.nova.edu/#!/content/book/3-s2.0-B9780323461214000091



Change Analysis



Reticular Pseudodrusen

https://www.aaojournal.org/article/S0161-6420(09)00756-8/pdf



Pigment Epithelial Detachments

Serous

Drusenoid

Hemorrhagic



Pigment Epithelial Detachments: What Kind?



Central Serous Chorioretinopathy

https://www.ceenta.com/patient-resources/central-serous-retinopathy



Central Serous Chorioretinopathy: Chronic



Central Serous Chorioretinopathy and PED

https://webeye.ophth.uiowa.edu/eyeforum/cases/291-central-serous-chorioretinopathy.htm



Age Related Macular Degeneration
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Age Related Macular Degeneration



Age Related Macular Degeneration



Age Related Macular Degeneration



Geographic Atrophy

https://www-clinicalkey-com.ezproxylocal.library.nova.edu/#!/content/book/3-s2.0-B9780323461214000108



https://www-clinicalkey-com.ezproxylocal.library.nova.edu/#!/content/book/3-s2.0-B9780323461214000108



Outer Retinal Disease
Evaluation of Melanocytic Lesions



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



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



Choroidal melanoma with extensive RPE changes. FAF shows hypo-autofluorescence 
of the lesion with an area of mild hyper-autofluorescence along the temporal edge of 
the lesion.

https://onlinelibrary.wiley.com/doi/full/10.1111/cxo.12537



https://onlinelibrary.wiley.com/doi/full/10.1111/cxo.12537



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 reflectivity. 



Melanoma

Nevus





Outer Retinal Disease
Pachychoroid Clinical Spectrum

Pachychoroid Spectrum refers to a group of clinical entities that 
have a common characteristic: a pachychoroid (thick choroid)



https://www.researchgate.net/publication/323620626_Automated_quantification_of_Haller's_layer_in_choroid_using_swept-source_optical_coherence_tomography



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

https://link.springer.com/article/10.1007/s10384-020-00740-5/figures/1



https://link.springer.com/article/10.1007/s10384-020-00740-5/figures/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



Choroid: In Detail



Choroid: In Detail (Pachychoroid)



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



CSR: Thick

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



Pachychoroid Clinical Spectrum 

vUncomplicated Pachychoroid

vCentral serous chorioretinopathy (CSC)

vPachychoroid neovasculopathy

vPolypoidal choroidal vasculopathy

vFocal Choroidal Excavation



Pachychoroid Clinical Spectrum 
vUncomplicated Pachychoroid

•No RPE alterations

•No subretinal fluid

Retina Imaging Channel

Thick choroid, dilated Haller’s layer vessels



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



Pachychoroid Clinical Spectrum 

vPachychoroid Neovasculopathy

• Type 1 CNV with thick choroid!

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



Pachychoroid Clinical Spectrum 

vPolypoidal Choroidal Vasculopathy



Pachychoroid Clinical Spectrum 

vPolypoidal Choroidal Vasculopathy

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



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



Optic Nerve OCT



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



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



Papilledema

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



ONH Drusen

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

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



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



Anatomy of a Corneal OCT Scan
Normal Scan



Normal Cornea

93



Epithelial/Sub-Epithelial 
Dystrophies
Map Dot Fingerprint
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Epithelial/Sub-Epithelial 
Dystrophies

Reis Buckler

95



Stromal Dystrophies
Granular

96



Stromal 
Dystrophies

Lattice
97



Stromal Dystrophies
Macular

98



Stromal 
Dystrophies

Schnyder Crystalline

99
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Endothelial Dystrophies
Fuch’s Endothelial
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Endothelial Dystrophies
Posterior Polymorphous



Keratic Precipitates



Angle 
Measurement

103

cornea



Angle Measurement 

Normal Narrow



How narrow is the angle???

Light

Dark



Thank you!!!

rjulie@nova.edu


