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How Many People Here Have an OCT?



$ OCT is an optical signal acquisition and processing method
$ Time domain OCT

¬ 15-16 microns of resolution
¬ Stratus (Zeiss)

$ Spectral domain (SD-OCT) or Fourier domain OCT
¬ Spatially encoded frequency domain OCT (SEFD-OCT)
¬ 5-6 microns of resolution

2 Able to see photoreceptor morphology (inner/outer segments)

¬ 50 times faster than time domain

$ Swept source OCT
¬ Time encoded frequency domain OCT 
¬ 1 micron of resolution 

$ Future of OCT- intraoperative imaging, blood flow and oxygenation measurements 
$ May have the possibility to assess retinal pathology like a pathologist 

Optical Coherence Tomography









OCT Angiography  
A New Approach to Protecting Vision

}Non-invasive visualization of individual layers of retinal vasculature
}Pathology not obscured by fluorescein staining or pooling
} Image acquisition requires less time than a dye-based procedure
}Reduced patient burden allows more frequent imaging to better follow disease 

progression and treatment response 

OCTA of CNVFA of CNV



Enface OCT-A Slabs
Based on Retinal Anatomy

Deep Plexus (INL – OPL)

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

Choroid Capillaris

En Face Visualization of Layers 
Based on Retinal Anatomy



Normal Retinal Vasculature

Superficial Capillary Plexus

3µm Below ILM →  15 µm 
Below IPL

Deep Capillary Plexus

15µm Below ILM →  70 µm 
Below IPL

Outer Retina 

70µm Below IPL →  30 µm 
Below RPE Reference

Choriocapillaris

30 µm Below RPE Reference → 60 µm 
Below RPE Reference 



Metrics and Analytics

Make a Difference
Important 



Diabetic Retinopathy

} Retinal capillary non-perfusion – seen as blackened area without blood flow outside FAZ
} Microaneurysms
} Enlarged FAZ

Superficial Capillary Plexus Deep Capillary Plexus Choriocapillaris



Diabetes



Wet AMD



Glad to Have it in the Office
Disappointing without Quantitative Measurements



AngioAnalytics

$AngioAnalytics is the world’s first OCTA metrics
$The package includes the following tools:

¬ Foveal Avascular Zone (FAZ) measurements
2 FAZ area, perimeter, A-circularity index and foveal vessel density

¬ Flow and Non-Flow Area measurements
2 Measure the area of abnormal flow by outlining a region for vessel detection. The 

extracted Flow Area measurement is based on the Outer Retina slab (OPL ~ BRM)

¬ Vessel Density mapping
2 Measures the vessel density of the superficial and deep plexi of the retina as well as the 

radial peripapillary capillary layer of the optic disc



Clinical Applications of AngioAnalytics

$Identify early vascular changes in diabetic eyes
$Assess disease progression
$Compare structure and vasculature in glaucoma
$Assess rate of change in optic disc vessel density



AngioAnalytics
Vessel Density Mapping

Vessel Density 
Superficial Plexus

Vessel Density 
Deep Plexus

Vessel Density 
Radial Peripapillary Capillaries 



AngioAnalytics
FAZ, Flow & Non-Flow Area Measurements

Foveal Avascular Zone Metrics Flow Area Measurements Non-Flow Area Measurements







Next Generation Glaucoma 
Analysis with OCT + OCTA 



Learn What Normal Looks Like 

Retina:
Superficial Vascular 

Complex

Disc: 
Radial Peripapillary 

Capillaries

OD OS



What Does Glaucoma Look Like? 
Normal Moderate Glaucoma Advanced Glaucoma

Disc

Retina



Glaucoma



Review of Normal
25 year old man



Review of Normal
60 year old man



60 Year Old Montage OD



60 Year Old Montage OS



60 Year Old Montage OU



68 year old woman with glaucoma
$Wants second opinion for glaucoma management

$Recently had cataract surgery OS with iStent
¬ September 25, 2017
¬ Dorzolamide 2% BID OS, Lumigan 0.01% QD OS

$Our practice recently performed cataract surgery 
and Kahook dual blade (KDB) MIGS
¬ July 24, 2018

$IOPGAT: 12 and 16 at 11:27 am



OCT for Pachymetry in Glaucoma



OCT GCC and NFL



Visual Fields 



Angiography and AngioAnalytics of Disc 



En Face Radial Peripapillary Capillaries (RPC)



Angiography and AngioAnalytics of Retina



Montage OD



Montage OS



Montage OU



$POAG, OS > OD

$Lumigan 0.01% QD OU

$Combigan BID OU

74 year old man



VF OD and OS 1-26-2018 



VF OD and OS GPA 1-26-2018 



OCT NFL and GCC 9-25-2018



Change Analysis NFL-GCC



OCT-A 9-25-2018
POAG OS > OD



OCT-A 9-25-2018
POAG OS > OD



Montage OD



Montage OS



Montage OU



They do read their EHR 
communication



$Ocular Hypertension since 2014
¬ No treatment 

$ Pigment Dispersion

$ Baseline IOP or Tmax 26/26
¬ 2014— March 2018

$Today 30/32, new Tmax 9-25-18

49 year old man



VF 24-2 Sita-Faster
9-25-2018



OCT NFL and GCC
3-22-18



OCT-A 9-25-2018



OCT-A 9-25-2018



Montage OD



Montage OS



Montage OU



$Shows early changes in the retina and optic disc 

$Adds new information to the diagnosis

$Aids in progression detection 

How Does OCTA Change the Way You 
See Glaucoma?



Glaucoma versus Other Optic 
Neuropathy



Next Generation Diabetes and Retina

Analysis with OCT + OCTA 



29 year old man with diabetes

$Yearly diabetic exam, reports no changes to vision
¬ Type 1 DM 

$BS: 190 this AM, last HbA1c 8.6 
$Vision 20/20
$Anterior segment: normal
$Posterior segment: 

¬ Non-proliferative DR
2 Hemes and exudates

¬ No CSME

$Billed for:
¬ Exam- 99214
¬ Optomap, OCT-Wellness, and OCT-A (Angiography)



10-31-2017

12-19-2018



12-19-2018



12-19-2018



12-19-18



12-19-18 what do you see?



12-19-18 what do you see?



12-19-2018



12-19-18



12-19-2018



12-19-2018



12-19-2018



12-19-2018



OCT and OCT-A

$Treatment? 
$Certainly useful, beneficial, essential, and important in following the patient 

with diabetes
$Improved HbA1c 



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

Occu
lt n

on-exudativ
e C

NV



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



CNV?



Multimodal imaging and OCTA

Vascularized Non-vascularized

VAGUE???





And the not so obvious ones…



6x6

3x3



Below the RPE

Case example: 70 y/o WM, AMD



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



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





48 y/o WM 2 week history of “dark spot” OD



Retinal Angiomatous Proliferation

Stage 1 Stage 2 Stage 3

Intra-retinal Neovascularization Neovascularization
proliferation penetrates the sub- penetrates the 

retinal space RPE space

*Hemes *Neurosensory *Vascularized PED; 
*Edema detachment CNVM
*Exudate *Serous PED

RETINA

RPE

CHOROID



https://jamanetwork.com/journals/jamaophthalmology/fullarticle/42089
1

https://www.researchgate.net/figure/In-retinal-angiomatous-proliferation-fluorescein-angiography-FA-shows-a-hot-spot-in_fig8_264903506



VA 20/40
VA 20/40

VA 20/40

VA 20/25VA 20/30

Inspect the SD-OCT carefully!!

Serous pigment epithelial 
detachment/ neurosensory 
detachment

Intraretinal cysts

HYPER-REFLECTIVE lesion above 
pigment epithelial detachment

Stage 2



https://www-ncbi-nlm-nih-gov.ezproxylocal.library.nova.edu/pubmed/29019795

http://imagebank.asrs.org/file/26943/retinal-angiomatous-proliferation

Stage 3



Type 3 CNV: Intraretinal Anastomosis: THROUGH RPE

Inner retina (SCP+DCP) to Outer retina (Avascular/choriocapillaris)

What about the OCTA?



Type 3 CNV: Retinal/Choroidal Anastomosis: INTO CHOROID

Inner retina (SCP+DCP)to Outer retina (Avascular/choriocapillaris)

What about the OCTA?



Type 4 “Mixed”- Subretinal and Sub-RPE

$Two or more CNV layers
¬ One above the RPE, one below the RPE

$High flow lesions





Green: Type 1 (Sub RPE)
Yellow: Type 2 (Subretinal)



Case Example: Multimodal imaging of 66 y/o Caucasian male

Fundus image FFA: Early; Classic component FFA: Late; Classic 
and Occult

Courtesy of Novais et al.



Red: Occult; Yellow: Classic

Choriocapillaris

Courtesy of Novais et al.



OCT Angiography

Subclinical CNV or “Occult non-exudative CNV”

Risk of exudation at 12 months is 15.2 times greater 
compared to eyes without subclinical CNV 



Occult
Non-Exudative

CNV
Patient A



Occult
Non-Exudative

CNV
Patient A



Occult
Non-Exudative

CNV
Patient A



Which is More Suspicious?



OCT Angiography Evaluation AMD 



OCT Angiography Evaluation AMD
After and Before Bevacizumab (Avastin)



Evaluation AMD Patients for Neovascularization
OCT Grid 



Evaluation AMD Patients for Neovascularization
Using OCT Angiography 



Other Uses
Endothelial Disease

Alzheimer
Dementia









Thank you!

OCT-Angiography
What You Need to Know with 
this New Technology


