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OCT AANGIOGRAPHY

NNONON--INVASIVE M MICROVASCULAR ENHANCED IMAGING TECHNOLOGY

Avanti Optovue

Motion Contrast used to image the ßow in retinal vasculature

SSADA (Split Spectrum Amplitude Decorrelation Angiography) algorithm 

Spectral Domain OCT system

En Face 3d Visualization

Motion Correction technology

Intrinsic motion of RBCÕs in the vessels

imaged in space over time 

Functional assessment of vasculature

En Face projections used to view

NO CONTRAST MEDIUM injected

3D depth resolved images
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OCT AANGIOGRAPHY

PRINCIPLES OF OCT ANGIOGRAPHY
VISUALIZING FLOW THROUGH MOTION CONTRAST

FLOWING WATER CAN BE

DISTINGUISHED FROM A STATIC

BACKGROUND BY COMPARING

SEQUENTIAL VIDEO FRAMES TO

HIGHLIGHT MOTION

MOTION CONTRAST IS SIMILARLY

USED IN OCT ANGIOGRAPHY TO

DISTINGUISH BLOOD FLOW IN THE

VESSEL FROM STATIC TISSUE
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OCT AANGIOGRAPHY

!"#$%&'#()*'"+,-"&#.%&""

./"'.#0"1$&2)$%""

34565&#.%"4$7'8"9:!;"

<%
/'
%
&
2/
=
"

>?.@'"A"

( )
( ) ( )

( ) ( )

1

2 2

1

 , ,
, 1      

1 1
[ , , ]
2 2

( 1 1)

n n

n

n n

A x z A x z
x z

A x z A x z

n N

D
+

+

= !

+

= " ! &/.)#""
)&&('""

">B$C"2@.D'"

EB$$7"
F$C"

G'#$??'B.)$%"

1

1

1
     

1

N

n

n

D
N

!

=!
"flow 

static 

GH"GI"GJ"GK"GL"GM"GN"

Jia Y, Tan O, Tokayer J, et. al., Split-spectrum amplitude-decorrelation angiography with optical coherence tomography. Optics Express 2012; 20:4710 
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OCT AANGIOGRAPHY

SSADA TECHNOLOGY IMPROVES IMAGE QUALITY

Jia Y, Tan O, Tokayer J, et. al., Split-spectrum amplitude-decorrelation angiography with optical coherence tomography. Optics Express 2012; 20:4710 

!"#$%&#'(()*)' !"#$'(()*)'

+,--'

.%"-,'

/%0,'1%232&%&-''

4"10%56-1&760''

2,#8%09'

6

OCT AANGIOGRAPHY

NORMAL MACULA

6 x 6 mm, 304 x 304 pixels 
(superficial capillary plexus) 

3 x 3 mm, 304 x 304 pixels 
(superficial capillary plexus) 

304 X 304 X 640 IMAGE VOLUME SCANNED IN ~3S
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OCT AANGIOGRAPHY

NORMAL OPTIC DISK

304 X 304 X 640 IMAGE VOLUME SCANNED IN ~3S

3 x 3 mm, 304 x 304 pixels 
(radial peripapillary capillary) 

4.5 x 4.5 mm, 304 x 304 pixels 
(radial peripapillary capillary) 
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OCT AANGIOGRAPHY

EN FACE VISUALIZATION - SEGMENTATION OF CUBE

Superficial capillary Deep capillary 

Outer Retina Choriocapillary 

CAN BE AUTOMATED OR MANUAL ADJUSTED!
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OCT AANGIOGRAPHY

EN FACE VISUALIZATION - AUTO SEGMENTATION SETTINGS

SUPERFICIAL RETINAL

VASCULAR PLEXUS

CONSISTENT WITH OUR TYPICAL VIEW

ON FLUORESCEIN ANGIOGRAPHY

DIABETIC RETINOPATHY, RETINAL

ARTERY AND VEIN OCCLUSIONS
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OCT AANGIOGRAPHY

EN FACE VISUALIZATION - AUTO SEGMENTATION SETTINGS

DEEP RETINAL

VASCULAR PLEXUS

BRAND NEW AREA OF IMAGING

TRADITIONAL FA SHOWED SMUDGY

LEAKAGE BUT NO DETAILS

AFFECTED IN MANY CONDITIONS BUT

MAY BE PRIMARY SITE OF PATHOLOGY IN

MAC TEL OR RAP
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OCT AANGIOGRAPHY

EN FACE VISUALIZATION - AUTO SEGMENTATION SETTINGS

OUTER RETINA

BRAND NEW AREA OF IMAGING

CHOSEN TO LOOK AT SPECIFICALLY AS

IT IS AVASCULAR IN NORMAL HUMANS

VASCULARIZATION IS ALWAYS

PATHOLOGY!

WILL BE USEFUL TO SPECIFICALLY LOOK

FOR CNVM ABOVE THE RPE, RAP 
LESIONS, ETC
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OCT AANGIOGRAPHY

EN FACE VISUALIZATION - AUTO SEGMENTATION SETTINGS

CHORIOCAPILLARIS

PRIMARY SITE OF PATHOLOGY

IN ARMD, MCNV
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OCT AANGIOGRAPHY

EN FACE VISUALIZATION - AUTO SEGMENTATION SETTINGS

OPTIC DISK

SUPERFICIAL RETINAL

VASCULAR PLEXUS

DEEP RETINAL

VASCULAR PLEXUS

RADIAL

PERIPAPILLARY

CAPILLARIES

VITREOUS
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OCT AANGIOGRAPHY

ANGIOFLOW IMAGE: FIELD SIZE 8-6-3 MM WITH

ANGIOVUE

8X8 6X6 3X3
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OCT ANGIOGRAPHY

OSLI 2014
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JAMA 2015

WHAT % OF OUR TRADITIONAL FA VASCULATURE IS REPRESENTED BY THE INNER RETINAL PLEXUS?

95%
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OCT ANGIOGRAPHY

OSLI 2014
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JAMA 2015

RADIAL PERIPAPILLARY CAPILLARIES WELL APPRECIATED WITH OCTA NOT FA
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66F distorted vision OS x 2 mo 

20/30 OD, 20/100 OS 

Past Dx of CSR OU 

h/o myopia s/p CE/IOL OU
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mCNV?, wAMD?, CSR?

15ÕÕ

30ÕÕ 2Õ
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IVL
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IVL x 3 defer

IVL IVL
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¥61 F slightly blurred 
OU 

¥20/40 OU 
¥Borderline DM 

¥ telangiectatic vessels 
temporal to fovea OU
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¥ 74 M poor vision OD x yrs; recently worse 
¥ 20/250 OD 
¥ h/o remote macular laser OD ~ 20 yrs ago
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CSR vs CNV?
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IVA
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Summary

¥ OCTA uses multiple OCT B scans to deduce movement of RBCs in 

blood vessels. 

¥ Algorithms such as SSADA improve image quality. 

¥ en face technology allows segmentation of superÞcial retinal 
vessels, deep retinal vessels, outer retina, and choriocapillaris. 

¥ OCTA allows visualization of PP vessels: implications for glaucoma 
management? 

¥ Strengths: detection of CNV, mac ischemia, telangiectasia 

¥ Drawbacks: prone to errors, lack of leakage info, limited to poster 

pole 
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