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OVERVIEW

ÅRetinal blood supply

ÅTechnology (Motion contrast)

ÅDisplays & Interpretation

ÅOCTA in disease
ÅDiabetic retinopathy
ÅVenous occlusion
ÅCNV (AMD, others)
ÅGlaucoma
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CENTRAL RETINAL ARTERY
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INTRODUCTION

Å Non-ƛƴǾŀǎƛǾŜ άŦƭƻǿέ ƛƳŀƎƛƴƎ

Å 3D volumetric data

Å Simultaneous retinal and choroidal imaging

Å Structure/ vasculature in tandem



ÅRapid acquisition

ÅShort term repeatability

ÅHigh microvascular resolution

INTRODUCTION



ÅPrecise delineation/measurement of neo

INTRODUCTION



TECHNOLOGY
FDA Cleared

Å Zeiss AngioPlexϰ
ÅCirrus & Plex Elite 9000
ÅOptical micro-angiography

Å OptovueAngioVueϰ
ÅRTVueXR Avanti Angiovue
ÅSplit-spectrum amplitude 

decorrelation angiography

Å Heidelberg SpectralisOCTA 
Module
ÅFull spectrum amplitude 

decorrelation angiography

Å Topcon DRI-OCT Triton SS-OCT
ÅOCT angiography ratio analysis



PMID: 32975683

Statistically significant differences exist across 
devices when measuring the same parameter



PMID:  33101783
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MOTION CONTRAST



MOTION CONTRAST



MOTION CONTRAST



ADD VIDEO!!!! Subj 5

DISPLAY- EnFace



DISPLAY- EnFace

Vitreoretinal Interface (VRI)Superficial RetinaDeep RetinaAvascular RetinaChoriocapillarisChoroid
Segmentation lines 
tell you what retinal 
layers are being 
displayed en-face



DISPLAY- Color EnFace



DISPLAY- B Scan Overlay
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ARTIFACTS- Motion



ARTIFACTS- Projection

SpaideR, et al. Image Artifacts in OCTA. Retina. 35(11):2163-2180. 



ARTIFACTS- Projection



ARTIFACTS- Projection
Without projection 

artifact removal
With projection 
artifact removal



QUANTITATIVE ANALYSIS

FAZ Area
ÅFAZ area at the level of the superficial 

capillary plexus

Vessel Density
ÅProportion of image area occupied by 

blood vessels

Fractal Dimension
ÅA mathematical parameter that describes 

the degree of complexity of the vascular 
pattern

Å1 = low complexity; 2 = high complexity



FD: 1.639 FD: 1.739

FD: 1.545 FD: 1.612



DIABETIC RETINOPATHY

OCTA Clinical Applications
ÅEarly diabetic retinopathy detection

ÅIdentify vascular abnormalities (IRMA)

ÅIdentify non-perfusion

ÅEvaluation of FAZ

ÅVisualize the deep capillary plexus

ÅDifferentiate IRMA from early NVE

ÅLocalization of microaneurysms

ÅFollow response to treatment



Control Diabetics Without DR Diabetic Retinopathy

Mean FAZ area in the 
superficial plexus (mm2) 0.25 0.37 (p<0.01*) 0.38 (p<0.01*)

Mean FAZ area in the 
deep plexus (mm2) 0.38 0.54 (p<0.01*) 0.56 (p<0.01*)

*compared to controls (no sig diff between diabetic grps)

Takase N, et al. Enlargement of FAZ in Diabetic eyes evaluated by EnFace OCTA. Retina 2015. 35(11):2377-2383.

DIABETIC RETINOPATHY
Normal Diabetic
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DIABETIC RETINOPATHY
Mild NPDR with reduction in BCVA



Intraretinal microvascular abnormalities (IRMA)

DIABETIC RETINOPATHY



DIABETIC RETINOPATHY
IRMA or early NVE???



DIABETIC RETINOPATHY
SuperficialVRI



DIABETIC RETINOPATHY



DIABETIC RETINOPATHY
SuperficialVRI



DIABETIC RETINOPATHY



DIABETIC RETINOPATHY



VENOUS OCCLUSION

OCTA Clinical Applications
ÅQuantify non-perfusion 
ÅIschemic vs non-ischemic?

ÅBRVO: Risk of post segment neo

ÅCRVO: Risk of ant segment neo and NVG

ÅVisualization of macular ischemia

ÅEarlier detection of posterior segment neo



BRVO - Ischemic



BRVO ςNonischemic



BRVO ςNonischemic



Retinal Vein Occlusion

CASE REPORT

52yo HM
Å Referred to our retinal service for 

evaluation of RVO OS
Å Pt c/o blur OS x 5 days ςgetting worse

Å BCVA: 20/25 OD,  20/200 OS
Å Ta 19/14 
Å SLE: WNL OU, No NVI



HemicentralVein Occlusion



HemicentralVein Occlusion


