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Classification of Neovascularization
• Classification made by GASS
– Type 1 > Sub-RPE > occult neovascularization

TYPE 1 NEO

Courtesy of L. Yannuzzi

TYPE 1 NEO

TYPE 1 NEO - OCTA

TYPE 1 NEO - OCTA

TYPE 1 NEO - OCTA

TYPE 1 NEO - OCTA

Classification of Neovascularization
• Classification made by GASS
– Type 2 > Sub-retinal > visible neovascularization
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Classification of Neovascularization
• Classification made by GASS
– Type 3 Neovascularisation: introduced by Freund in 2008

Classification of Neovascularization
• Classification made by GASS
– Type 3 Neovascularisation: introduced by Freund in 2008

• Several anatomical findings corresponding to type 3
neovascularization have been described in the past
–
–
–
–

Hartnett 1992 « Abnormal deep retinal vascular complexe »
Khun 1995 « Chorio-Retinal Anastomosis » (CRA)
Yanuzzi 2001 « Retinal Angiomatous Proliferation » (RAP)
Gass 2003 « Occult choroidal retinal anastomosis » (OCRA

Type 3 Neovascularization

YANNUZZI PROPOSED THREE VARIANTS IN THE VASOGENIC PROCESS:
1. Initial focal retinal proliferation and progression
2. Focal retinal proliferation with preexisting or simultaneous choroidal
proliferation
3. Initial focal choroidal proliferation and progression

Multimodal Imaging of Type 3 Neo
• The intraretinal neovascular complex appears as a hyper-reflective
lesion located in the outer retina adherent to the underlying RPE
• A focal discontinuity of the RPE band through which the hyperreflective intra retinal lesion communicated with the underlying
material within drusen or drusenoid PED
• No evidence of a communication with the choroid

Multimodal Imaging of Type 3 Neo
• Primarily intraretinal proliferation and anastomoses between retinal
vessels and evolving type 1 neovascular tissue within underlying
drusen or drusenoid PEDs without evidence of anastomoses with the
choroidal circulation

Querques, Souied, Freund. Retina 2013

•

However, in vivo imaging does not allow us to conclusively rule out preexisting Type 1
neovascularization or even early RCA

TYPE1 NEO quiescent

Editorial
Vascularized Drusen
Slowly Pr ogr essive Type 1 Neovascular ization
Mimicking Dr usenoid Retinal Pigment Epithelium
Elevation

A

ge-related macular degeneration (AMD) is the
leading cause of vision loss in patients above 50
years.1 Early AMD is characterized by the presence of
macular drusen and retinal pigment epithelium (RPE)
changes. Drusen are formed by material under the
RPE (extracellular debris of varying composition
located between the basal lamina of the RPE and the
inner collagenous layer of the Bruch membrane in
size)2–6; they have been classically characterized as
hard or soft, and small (, 63 mm), intermediate
(. 63 mm but , 125 mm), or large (. 125 mm).7,8 Soft
drusen are mound-like elevations, typically 63 mm to
. 1.000 mm. Different studies have indicated that
large, soft, confluent drusen (but not small hard
drusen) should be considered as the main factor associated with a greater risk for developing advanced
AMD.7–10 Almost 80% of patients with AMD with
vision loss have the exudative advanced form of the
disease,11 which is characterized by the development
of choroidal neovascularization (CNV) in the sub-RPE
space (Type 1 neovascularization), or in the subretinal
space (Type 2 neovascularization), 12,13 accompanied
by exudative retinal changes; the remaining 20% of
the patients with AMD who develop marked vision
loss have the atrophic form of the disease.
In soft drusen, optical coherence tomography (OCT)
shows the deposition of material under the RPE.6
Drusen are dynamic, with growth, regression of some
drusen, and the formation of new drusen (that can
occur simultaneously in the same macula).14,15 Drusen
growth is characterized by the continuous deposition
of sub-RPE material (i.e., membranous debris). Drusen
regression is characterized by reduced deposition and
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elimination by macrophages of sub-RPE membranous
debris, with material not removed that develops calcification.16 We recently described a novel OCT finding
appearing as multilaminar sub-RPE hyperreflectivity
in eyes with regressing drusen, which we interpreted
as layers of lipid mineralization (i.e., membranous
debris developing calcification).17 However, given
the similitudes with the recently reported layers of
tissue within vascularized pigment epithelium detachment (PED), which Spaide suggested to represent subRPE neovessels, 18 we did not exclude the presence (at
least in some cases) of subclinical (without exudative
retinal changes) focal neovascularization localized
within regressing drusen as a possible explanation
for the multilaminar sub-RPE hyperreflectivity.17 The
conflicting interpretation (layers of lipid mineralization
vs. sub-RPE neovessels) is not a proof of the limitation
of OCT technology but rather points out the ability of
OCT technology to reveal novel sub-RPE anatomic
details. Of note, regressing drusen typically portend
the development of drusen-associated atrophy, and
not the abnormal growth of newly formed vessels.
However, Type 1 neovascularization (in the sub-RPE
space), without exudative retinal changes, has been
recently described under the definition of “ quiescent”
CNV.19 Quiescent CNV was described on spectraldomain OCT (SD-OCT) as a stable irregularly slightly
elevated RPE, without hyporeflective fluid accumulation in the intraretinal/subretinal space, showing
a major axis in the horizontal plane.19 Indeed, current
high-resolution multimodal imaging, including splitspectrum amplitude-decorrelation angiography with
OCT, strongly suggests that Type 1 neovascularization
without exudative retinal changes may also present
with different SD-OCT features than those reported
for quiescent CNV (i.e., dome-shaped RPE elevations
with or without multilaminar hyperreflectivity inside).
Drusenoid RPE elevations presenting on SD-OCT
multilaminar hyperreflectivity and collections of
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TYPE1 NEO quiescent – OCTA
• We investigated the OCT-A features of treatment-naïve
quiescent CNV in 22 AMD eyes and assessed its sensitivity
and specificity for neovascular detection
• To estimate the sensitivity and specificity of OCT-A, an
additional cohort of 22 eyes of 22 patients with drusenoid
PED and no evidence of vascular network at ICGA, were
merged to the study group as negative control group
• OCT-A was performed through AngioPlex® CIRRUS HDOCT model 5000 (Carl Zeiss Meditec, Inc., Dublin, USA), or
using AngioVue® RTVue® XR Avanti (Optovue, Freemont,
California, USA)
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TYPE1 NEO quiescent – OCTA

• Two readers correctly identified on OCT-A quiescent CNVs in 18 out of 22
eyes, and correctly excluded all 22 eyes with AMD without CNV.

A

TYPE1 NEO quiescent – OCTA

• OCT-A sensitivity turned out to be 81.8%, and specificity was 100% and
there was complete agreement among the readers

