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Angio-OCT: Caratteristiche e Performance



Disclosure



The market is just over $1B
in 2012, and it is expected
to grow by 18–30% per year
for the foreseeable future



Capillary NetworkImage shows at the Fovea: 
2.0 x 2.0 mm (A) 
3.0 x 3.0 mm (B) 
6.0 x 6.0 mm (C) 
8.0 x 8.0 mm (D)
12 x 12 mm 12 x 16 mm 
Images at the Optic Nerve:
3.0 x 3.0 mm (E)
6.0 x 6.0 mm (F)
8.0 x 8.0 mm

- The first fluorescein angiogram taken in November 1959, of the 

right eye of David Alvis with Harold R.Novotny



International Nomenclature OCT (INOCT)



As moving blood cells pass through vessels, they generate changes in OCT
signals. Based on this concept, a blood flow signal can be extracted by
subtracting the OCT signals from the same location but at different time points
(red path). The OCT signals will be different at these locations, while OCT signals
from surrounding retinal tissues will remain steady (blue path).-

How OCTA Works



a)Angiografia dyeless basata sull’ampiezza del segnale OCT

b) Angiografia dyeless basata sulla fase del segnale OCT

c) Angiografia dyeless basata sull’ampiezza e sulla fase del segnale OCT 
(complex signal) 

What is a wave? «energy propagated through matter»  A. Einstein 



Trasformata e Antitrasformata di Fourier

Nota musicale «La» di un clarinetto nel 
dominio del tempo
x(t) dominio del tempo

Nota musicale «La» di un clarinetto nel dominio 

delle frequenze                                                         
X(f) dominio delle frequenze

Dawn of a New Era in Imaging

x(t) vs X(f)





The high resolution of 
OCTA provides 

information about 
areas v/s WideField

• capillary nonperfusion

• vessel dilation and attenuation

• telangiectasias

• microaneurysms

• vascular proliferation
Superficial capillary

Deep capillary

12X12

≥ 200°
HD Spotlight 16mm B-scan of normal eye



Ultra WideField: Future Direction

ZEISS receives the first US FDA Clearance for Swept-Source OCT posterior ocular imaging with 
PLEX Elite 9000.  It is a SS-OCT instrument with a tunable laser centered at 1050 nm, a scan 
speed of 100,000 A-scans/sec at a tissue depth of 3.0 mm, and an axial resolution of 6.3 µm, 
with a 56° field of view. 
Advanced Retina Imaging (A R I) a global consortium (network) of the highest caliber of 
clinicians and scientists.  



VISTA visualisation in a 30-year-old proliferative diabetic retinopathy patient taken 
over a 3mm × 3mm field of view (red indicates faster blood flow speeds; blue 
indicates slower speeds). Courtesy OCT Research Group, MIT-NEEC

Variable Interscan Time 
Analysis (VISTA) is a 
step towards quantitative 
optical coherence
tomography angiography
(OCTA) that allows
determination of relative 
blood flow speeds. As a 
next innovation, the VISTA 
developers have created
‘VISTA visualisation’, a 
method for mapping the 
VISTA data into a colour-
coded format to make
image interpretation
intuitive and easy for 
clinicians

The development of VISTA and VISTA 
visualisation represents a collaboration
between teams of clinicians, optical
engineers and computer scientists at MIT 
and the NEEC New England Eye Centre 
Boston, USA; Bascom Palmer Eye 
Institute Miami, USA; and the Friedrich-
Alexander-University Erlangen-
Nürnberg, Germany
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