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Optical coherence angiography of the optic nerve head of a
glaucomatous disc (left) and a healthy disc (right). In addition to the
general reduction in the visibility of the disc and peripapillary
microvasculature in the glaucomatous disc, focal areas of vascular
attenuation are visible (arrows). OCTA images can help our
understanding of the pathogenesis of ONH diseases.

by: Handan Akil © 2017 Journal of Ophthalmic and Vision Research;  date of Web Publication 15-Feb-2017



Example of retinal layer segmentation. Two retinal boundaries were segmented: inner limiting 
membrane (ILM) (the yellow line), retinal pigment epithelium (RPE) (the red line outside the 
optic disc) and anterior surface of lamina cribrosa (LC) (the same red line within the optic 
disc). (A,B) Structural and blood flow cross-sectional image superimposed with segmented 
retinal boundaries. by:  Chieh-Li Chen et al.

AngioPlex 5000 Cirrus Zeiss



A) An example of highlighted prelaminar vessels in a normal eye.
The vascular flow index of the prelaminar area is calculated by
measuring the mean decorrelation in the column between 50
and 250 µm deep within Elschnig’s scleral ring

B) In the sagittal section image of the same optic nerve head, a
large part of the prelaminar region is included between the two red
lines 50 and 250 µm from the disc surface (size, 3x3mm)

by: Etsuo Chihara et al. http://arvojournals.org/ on 06/04/2017

Limit:  50 ≤ 250µm 



(A) The highlighted RPC (Radial Peripapillary Capillary) of the superficial retina
(B) En face image of the retinal nerve fiber layer defects (between arrows) in an

eye with POAG.
In this image, there is a defective RPC between the arrows and a
corresponding retinal nerve fiber layer defect between the arrows. In
this case, the tissue depth is between 0 and 80 µm, and the highlighted
area is 700 µm from the disc margin (size, 4.5mm x4.5 mm)

by: Etsuo Chihara et al. http://arvojournals.org/ on 06/04/2017

Limit Depth  0  ≤ 80 µm; limit area 700 µm





Relationship between visual field loss and RGC numbers. A normal visual field in a healthy 

individual has approximately 1 million RGCs. At a mean deviation of -2 dB, which equates 

to an early field defect, RGC number has decreased by around 350,000 cells. At -10 dB, a 

field defect that can result in functional impairment and quality of life decline, RGC number 
has decreased by a further 250,000 cells from the RGC number at -2 dB

by Felipe Medeiros The Ophthalmologist;  May 2017

Angio-OCT
By Michel  Puech
Explore Vision Parigi 

1) Peri-Optic Disc 
Blood Flow

2) Optic Disc Blood  
Flow 

3) Lamina Cribrosa





SL 78 aa Glaucoma peripapillare

Uno studio biomeccanico del danno strutturale e sulla deformabilità sclerale (Strain) è condotto da anni da Claude 
Burgoyne (Portland Oregon, USA). Da oltre un decennio Burgoyne studia gli effetti della IOP sulla sclera e, in particolar 
modo, sulla regione peripapillare
Bruno L., Fazio M. A., Poggialini A., Lucente A. Identificazione dei Meccanismi di Danneggiamento dei Tessuti 
dell'Occhio Mediante Analisi Numeriche e Sperimentali. Atti del convegno "9° Congresso  Internaz. SOI 2011.
Massimo A. Fazio, Rafael Grytz, L. Bruno, Michael J. A. Girard, Stuart Gardiner, Christopher A. Girkin, J. Crawford Downs. 
Regional Variations in Mechanical Strain in the Posterior Human Sclera. Investigative Ophthalmology & Visual Science, 
August 2012, Vol. 53, No. 9.

Stress /Strain and IOP 
and finite elements

Biomeccanica e Glaucoma
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SL Glaucoma Combo Report



SL Glaucoma

David F Garway-Heath
of Moorfields Eye Hospital



CNV Classification based on location by Gass and Freund
• Type 1: below EPR or Sub-EPR Occulta (Jung and Freund AJO 2014)

Forma più comune, placca ICG, anti-vegf +  polipoide, net tra EPR e Bruch, wider than type 2, 
avascular zone usually not involved

• Type 2: above EPR or Sub-Retinal Classica, i net penetrano il complesso 

coroide-Bruch-EPR e proliferano nello spazio sottoretinico al di sopra dell’EPR, + miopia patologica, coroidite 

multifocale, anti-vegf - smaller than type 1, Very heterogeneous shapes 

avascular zone always involved.  

• Type 3: intraretinal RAP o anastomosi retino-coroideali (RCA) 15% of patients 
with neovascular age-related macular degeneration, bilateral disease, presence of pigment epithelial 
detachments, and reticular pseudodrusen, introduced by Freund in 2008 in vivo imaging does not allow us 

to conclusively rule out preexisting Type 1 neovascularization or even early RCA; intraretinal
anastomosis from the deep plexus going toward the RPE .                                                                          
YANNUZZI PROPOSED THREE VARIANTS

• Type 4: mixed 1-2 initially located below the EPR Type 1, NV spread out into 

the outer retina Type 1                        Type 2

• Filamentous (pachychoroid)NVs by Warrow DJ. Retina. 2013; Type 1 
(sub-retinal pigment epithelium) associated with choroidal thickening that includes pachychoroid
pigment epitheliopathy, central serous chorioretinopathy, and polypoidal choroidal vasculopathy

• Myopic CNVs ± 10% ≥ 6 D, 26 mm axial length start above the EPR Type 2 and 
penetrate into avascular zone, usually small size, even if they can get to be much bigger

• Residual flow in fibrosis
OCT-A
Sensitivity =  81.8%, 
Specificity =  100% 



Type 3



Choroidal Neovascularization 
(CNV) below (sotto) the RPE

Full depth color 
encoded image

Superficial Retinal 
Layer overlaid onto FA

B-Scan

Custom layer revealing 
CNV below the RPE

Clockwise from top left

Type 1 occulta





LB 68 aa CNV       



LB Macula spessori



LB Angio Avascolare standard net non ben visibile
Indicazione



LB Angio Modificata CNV visibile
Type 1 Indicazione



VF         73 aa CNV OS Angio Avascolare OS 3x3  06 2017 

Indicazione



VF CNV Angio OS line 06 2017 pre anti-VEGF Indicazione Type 2



VF CNV Angio OS post-anti-VEGF n.3 02 2018



VF OD adelfo Angio 



This OCT angiogram shows the left eye of a 69- year-old patient with macular telangiectasia. The 
patient has classic findings of microvascular changes in the temporal macula that appear in all three 
layers of the OCT angiogram. 
The top left panel shows the OCTA of the inner retina. 
Top right panel milder changes are noted in the mid-retinal layer.
Bottom left panel retinal vessels are noted in the outer retina where there are usually no vessels.

Macular Telangiectasia Mac Tel
by Gass 1968 and Yannuzzi

Type 1 congenital unilateral uncommon
variant Coats
Type 2 acquisired bilateral 0.1% over 
63 years
Type 3 an poorly understood primarily
occlusive phenomena which is quite rare

Color Code:
red: inner retina
green: mid retina
blue: outer retina 

First described by Gass 1968 as a different entity from Coats (child 6/8 aa)

Gass postulated that Muller cells perycites
loss outer nuclear layer and EZ. Mac Tel Project 50% 
keeping 20/32, severely Mac Tel 1 and 3 possibility
Macular Hole



Full depth color 
encoded image



By Luca Di Antonio; Università  Chieti

Superficial
Retinal Layer



Deep
Retinal Layer



Avascular Retina

Mac Tel 2



by G. Querques

Type 3 



by G. Querques



by G. Querques





CM CNV          86 aa OS



CM CNV OS dopo 5 gg Attenzione ai tempi di inizio!



CM CNV Spessore OU

OD Pucker
OS CNV

Indicazione



CM CNV  HD Radial OS



CM CNV Angio Superficiale OS 6x6 



CM CNV Angio Avascolare OS 6x6



CM CNV Angio Line OSType 4 ?



CM CNV Angio Avascolare OD 6x6





LR 79 aa  CNV  OD



LR OS



LR CNV Spessore OU



LR CNV Angio Retina Cod OD
Indicazioni

Net non ben visibile



LR Type 2-4

Net ora ben visibile



LR CNV oltre EPR



LR HD Radial OS



CF CNV 80 aa Pre Eylea 22/01/18     



CF CNV Post 1° Eylea 27/02/18



CF Angio 22/01/2018 Line Pre Eylea Type 1

Net visibile alla line decorrelata sotto il DEP



Pre Eylea Post Eylea

CF 80 aa  HD Radial 22/01/2018 CF 80 aa HD Radial 27/02/2018 



CF 80 aa pre e post Eylea Mappa di spessore differenziale



CF Variazione Angio pre e post





AF 67 aa Emiciclica OS Spessori OU pre anti-VEGF 01/2016

Emiciclica ≠ Emicentrale by Coscas



AF Emiciclica OS Angio Plex Metrix post anti-VEGF 07/2016

Fluoro? Laser? Periferia? Angio-WideField 



Multimodal imaging of a 63-year-old patient with choroidal neovascularization secondary to central serous chorioretinopathy. (A) Color photograph
shows a subretinal hemorrhage at the center of the macula surrounded by retinal pigment epithelium clumps. Early (B) and late-phase (C) fluorescein
angiography show leakage from CNV. (D) and (E) represent corresponding OCT B-scan segmentation of the outer retinal and choriocapillaris,
respectively. Yellow arrowheads point to the decorrelation signal below the RPE detachment suggestive of CNV. (F) OCT angiogram segmented at the
level of the outer retina reveals CNV. (G) OCT angiogram segmented at the level of the choriocapillaris. The yellow arrow highlights the hypo-intense
halo surrounding the CNV( by literature)

C
R 
S
C

by D Gass

2%/9%
Net



VC aa 45 CRSC Angio 10/01/18 



VC aa 45 line 07/03/18



VC aa 45 Angio  07/03/18



Full depth color encoded
image, 6x6mm image

Full depth color encoded
image, 3x3mm image

Superficial retina layer
overlaid onto LSO Fundus 
image 

Superficial retina Layer

Clockwise from top left

Branch Retinal Vein
Occlusion (BRVO)



Full depth color 
encoded image

Superficial Retinal 
Layer

Deep Retinal 
Layer

Superficial layer 
overlaid onto FA

Diabetic Retinopathy (DR)Diabetic Retinopathy (DR)

Diabetic Retinopathy (DR)

Clockwise from top left



FM RD 20/20 aa 29



FM RD 01/2018



FM RD OD 01/2018 FM RD OS 01/2018



FM RD Angio OD 01/2018



FM OD
8mmx8mm



FM RD angio OS 01/2018





Filamentous (pachychoroid) NVs ?
by Warrow at al. or quiescent or residual
flow in fibrosis ?



BiagioM 84 aa OS 04/2016
Indicazione



BM OS Gen 01/2017



BM OD Gen 2017



BM OS 2017 marzo/aprile
Marzo - Aprile 



BM OS Nov 2017



BM OS Gen 2018



Il Collega depresso 
64 aa

Spessore OU



HD Radial OD HD Radial OS

Ripulire ed esaltare sempre  il segnale tomografico!



Angio Plex Metrix Vaso Mappa OD



AngioPlex Metrix Vaso Mappa  OS
Verificare sempre condizioni film e cornea



RC AMD Miopia ≥ 7 D aa 65 



RC AMD Miopia ≥ 7 D 





Mario V Pre 3 VEGF, 01/04/2015, Miopia ≥7 D, 6/10



MV Prime line 02/04/2015 non disponibile AngioPlex

MV MV



MV Post 2 Anti VEGF 03/06/2015

MV



MV CNV Dopo 3 Anti-VEGF 10/09/2015 Miopia ≥7 D 



Dopo un anno MV 13/04/2016 MV CNV Miopia ≥ 7 D 2016



MV Post 3 anti VEGF, 13/04/2016 Miopia ≥ 7 D ⁐- 4 astig, 63 aa,  6/10

1° anti VEGF 07 04 15
2° anti-VEGF 08 05 15
3° anti-VEGF 10 06 15 

Dopo un anno 2016



MV CNV ≥ 7D 20/ 02/2017 HD Radial Dopo due anni
2017



MV Angio CNV ≥ 7D 20/ 02/2017



MariaV 47 aa DOME-SHAPED MACULA artrite psoriasica + cortisone

Maria V Maria V



Maria V Maria V



A complete suite of imaging modalities

Technical Specifications CLARUS 500 from ZEISS
Parameters Imaging Modes:
• True Color (with Red, Green and Blue channel split)
• Autofluorescence Green
• Autofluorescence Blue
• Infrared reflectance
• External eye image (ocular surface)
• Stereo
Field of View (measured from the center of the eye):
• Widefield (one image) 133°
• Ultra-widefield (two images) 200°
• Montage (up to six images) 267°
Resolution:
• Optical 7 microns
• Sensor 27-megapixels (9 megapixels per channel)



Fundus autofluorescence by Clarus 500  Zeiss

FAF-Green image of dry age-related 
macular degeneration

FAF-Blue image 
of geographic atrophy

Green-Light Autofluorescence Versus Combined Blue-Light Autofluorescence and Near-Infrared Reflectance Imaging in Geographic Atrophy Secondary  to Age-
Related Macular Degeneration. Invest Ophthalmol Vis Sci. 2017 May. Pfau M et. al ; University of Bonn

Light Sources:
• Red LED 585 - 640 nm 
• Green LED 500 - 585 nm
• Blue LED 435 - 500 nm 
• Infrared laser diode785 nm 

Field of View (measured from the center of the eye):
• Widefield (one image) 133˚
• Ultra-widefield (two images) 200˚
• Montage (up to six images) up to 267˚
Resolution:
• Optical 7 microns
• Sensor 27-megapixels (9 megapixels per channel)

Clarus 500

Imaging Modes:
• True Color (with Red, Green and Blue channel split)
• Autofluorescence Green
• Autofluorescence Blue
• Infrared reflectance
• External eye image (ocular surface)
• Stereo



“Any sufficiently advanced technology is 
indistinguishable from magic.”

Arthur C. Clarke 
(1917/2008) was one 
of the most important 
and influential figures 
in 20th century 
science fiction. 





The Future : RFI

Min Li; Retinal microvascular network and microcirculation assessments in high myopia                                                                                                               
Am J Ophthalmol. 2017 February ; 174: 56–67. doi:10.1016/j.ajo.2016.10.018.  by OMAG and Cirrus 5000 Angioplex

Retinal functional imager (RFI)
is a unique non-invasive 
functional imaging system with 
novel capabilities for visualizing 
the retina measures 
hemodynamic parameters such 
as
- retinal blood-flow velocity, 
- oximetric state,
- metabolic responses to 
photic activation and generates 
- capillary perfusion maps 
(CPM) that provides retinal 
vasculature detail similar to 
flourescein angiography



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.  

ARI



Studio Oculistico
dott. Amedeo Lucente

Via dei Glicini 14 - 87012 CASTROVILLARI  Tel e Fax: 0981/483071
e.mail: amedeolucente@libero.it; www.amedeolucente.it

Tomografia Ottica a Radiazione Coerente (HD-OCT AngioPlex Zeiss)

Referto del Signor/ra (HD-OCT n°)  

Profilo Retinico: 

Struttura Retinica: 

Volumi Retinici: 

Retina Interna: 

Retina Esterna:

Complesso EPR/Coriocapillare/Coroide:

ONH: 

RNFL Average: 

GCL Average: 

Angio-OCT Retina:

Angio-OCT ONH:

AS-OCT: 

Combo Report: 

CONCLUSIONI: 

dott. Amedeo Lucente



Se ascolto dimentico, se vedo ricordo, se faccio capisco

Misura ciò che è misurabile, e rendi misurabile ciò che non lo è

Tutto dovrebbe essere reso il più semplice possibile, 
ma non più semplicistico

Confucio 551 a.C. – 479 a.C

G. Galileo 1564 – 1642 

A. Einstein 1879 – 1955  

C'è vero progresso solo quando i vantaggi di una nuova 
tecnologia diventano per tutti

Henry Ford 1863-1947



Thank you for your kind attention!

www.amedeolucente.it

Angio-Plex Cirrus HD Zeiss Über Alles


