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H i gh  l i gh  t s
Type 3 macular 

neovascularization is 
characterized by a complex 

of pathological vessels in 
the sensory retina. In the 

examination of the fundus, 
it manifests as intraretinal 

haemorrhages, macular edema, 
hard exudates, and detachment 

of the pigmented epithelium.
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Abstract
Type 3 macular neovascularization is characterized by a complex of patholog-
ical vessels located in the sensory retina. Fundus oculi examination reveals in-
traretinal hemorrhages, macular edema, hard exudates and pigment epithelial 
detachments. Indocyanine and fluorescein angiography, OCT and angio-OCT 
are used for diagnosis and treatment monitoring. The treatment efficacy de-
pends on the disease severity and the therapy applied.
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Introduction
Type 3 macular neovascularization (MNV), former-
ly named as retinal angiomatous proliferation (RAP), is 
one of the forms of wet age-related macular degeneration 
(wAMD) – a  chronic and progressive disease that is the 
leading cause of central visual field loss in patients over the 
age of 50. year of life [1].
The first reports on anastomoses between the retinal and 
choroidal circulations were described over 100 years ago 
by Oller. In 1992, Hartnett et al. described retinal vascular 
abnormalities as a term for retinal neovascularization [2]. 
Not until 2001 Yannuzzi et al. introduced the term of reti-
nal vascular proliferation to refer to vascular abnormalities 
that develop in the inner part of the retina and spread to-
wards the retinal pigment epithelium (RPE).

Characteristics of type 3 macular 
neovascularization
The prevalence of MNV3 is estimated to be approximately 
15–20% of newly diagnosed wAMD cases among Cauca-
sians. However, these statistics may be slightly underesti-
mated due to the previous lack of special imaging methods. 
Unlike the other types of wAMD, which occur equally in 
men and women, MNV3 is more frequently found in fe-
males. The disease is usually bilateral, although its course 
may be asymmetric [1, 3, 4]. Campa et al. demonstrated 
that in ⅓ of patients diagnosed with unilateral MNV3 le-
sions in the other eye developed within 3 years [5]. MNV3 

is characterised by a poor prognosis with typical rapid pro-
gression through all stages of the disease, including scar 
formation and retinal atrophy [3]. There are also reports on 
the influence of genetic factors involved in the development 
of this type of neovascularization, such as the ARMS2/
HTRA gene polymorphism [6].

Diagnostic methods of type 3 macular 
neovascularization
Indocyanine green angiography (ICGA), which allows im-
aging of hyperfluorescent foci, the so-called hot spots, has 
been the gold standard in the diagnosis of MNV3 for years 
[7, 8]. Due to more difficult availability of ICGA, fluorescein 
angiography (FA) is more frequently used in practice (fig. 1).
Currently, non-invasive imaging methods, such as optical co-
herence tomography (OCT) and optical coherence tomography  
angiography (angio-OCT), are most commonly used in the  
diagnosis of MNV3 (fig. 2).
On OCT, intraretinal hyperreflective foci may be the first 
sign of MNV3, followed by the appearance of intraretinal 
fluid spaces and retinal-choroidal anastomoses (fig. 3) Dur-
ing the course of the disease, there is PRE detachment and 
increased amounts of intra- and subretinal fluid (fig. 4) [9, 
10]. The introduction to ophthalmologic diagnostics of an-
gio-OCT examination allowed imaging of retinal diseases in 
different vascular layers, which confirmed that pathological 
vessels in MNV3 have their origin in the deep plexus of the 
retina.

Type 3 macular neovascularization. FA shows PED and a focus of hyperfluorescence that intensifies during the examination 
 with widening of its borders. OCT-B scan confirms the presence of pigment epithelial detachment with intraretinal fluid  

and hyperreflective foci.

Figure 1
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In angio-OCT, at the level of the outer retina, there is flow in pathological vessels proliferating as a glomerular lesion –  
marked with arrows.

Figure 2

B

C

RAP progression. A. Single cysts of intraretinal fluid are seen. B. Progression of retinal edema. C. Cystoid macular edema  
and retinal-choroidal anastomoses.

Figure 3
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Yannuzzi et al. proposed three stages to evaluate the evo-
lution of MNV3 based on clinical symptoms and lesions in 
the choroid (tab. 1):
•	 grade 1. – intraretinal neovascularization (IRN)

The neovascularization is located deep in the inner lay-
ers of the retina and targets the anterior and posterior 
retinal borders. Physical examination often reveals in-
traretinal hemorrhages and retinal edema. OCT exam-
ination not infrequently reveals small intraretinal hy-
perreflective foci, often accompanied by subretinal fluid 
(SRF). Focal pigment leakage may be demonstrated on 
indocyanine angiography.

•	 grade 2. – subretinal neovascularization (SRN)
Intraretinal neovascularization extends deeper towards 
the RPE, beyond the photoreceptor layer with involve-
ment of the subretinal space.  
Sensory retinal detachment, hemorrhages and increas-
ing intraretinal edema are often observed. When ne-
ovascularization joins the RPE, serous retinal detach-
ment may occur. OCT examination reveals increasing 
intraretinal edema and serous detachment of pigment 
epithelium in addition to the lesions of the previous 
stage.

•	 grade 3. – choroidal neovascularization (CNV)
The process of neovascularization further spreads 

downward, contributing to retinal-choroidal anasto-
mosis (RCA), often with associated pigment epithelium 
detachment (PED) and hard exudates. Fluorescein and 
indocyanine angiography reveals connections between 
the vessels of the retina and the choroid [1, 3].

Conclusion
Early and correct evaluation of the disease stage is essential 
for choosing a treatment method. Despite numerous stud-
ies, no single, consistent protocol for the treatment of reti-
nal proliferative angiomatosis has been developed to date. 
Previous attempts have been made to treat MNV3 with 
photodynamic therapy (PDT) using verteporfin, however, 
studies have shown that the results were unsatisfactory in 
monotherapy [11, 12]. The next step in treatment was to 
combine PDT with triamcinolone injection into the vit-
reous body. The effects seemed to be quite promising, 
demonstrating stabilization of visual acuity and reduction 
of PED, however, this method is limited due to frequent 
complications in the form of cataracts and increase in 
intraocular pressure (IOP) [13–15, 18]. Anti-vascular en-
dothelial growth factor therapy (anti-VEGF) in intravitre-
al injections is currently the most commonly used treat-
ment method.

OCT scan – reveals detachment of pigment epithelium with presence of subretinal and intraretinal fluid and hyperreflective foci.

Figure 4

Features of evolution of MNV3 lesions on OCT and angio-OCT.

Table 1

MNV3 stages Lesions on ophthalmoscopic 
examination Lesions on OCT Lesions

on angio-OCT

Intraretinal 
neovascularization

•	 intraretinal hemorrhages, 
retinal edema, druses

•	 intraretinal hyperreflective foci, 
subretinal fluid

•	 neovascularization in the inner reti-
nal layers

Subretinal 
neovascularization
 

•	 intraretinal hemorrhages, 
increasing retinal edema, 
serous neurosensory reti-
nal detachment may occur

•	 cystoid macular edema, serous 
detachment of pigment epithe-
lium with subretinal fluid

•	 serous PED, neovascularization closer 
to the RPE that extends beyond the 
photoreceptor layer

Choroidal 
neovascularization •	 hard exudates •	 extensive fibrovascular PED, 

intra- and subretinal fluid
•	 retinal and vascular anastomoses
 

PED – pigment epithelium detachment; RPE – retinal pigment epithelium.
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Clinical studies mostly confirm effective maintenance or 
improvement of visual acuity and reduction of exudate in 
affected eyes [16, 17], however there are also reports on 
local deterioration, including retinal pigment epithelium 
atrophy [19].
Numerous attempts have been made to treat MNV3 to 
date, however, therapeutic management has not been 
standardized. Monotherapy with anti-VEGF offers good 
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short-term results but requires frequent, systematic re-
applications. Triamcinolone treatment with PDT appears 
to have rapid therapeutic effects, but with numerous side 
effects. There is still too little data to solve which thera-
peutic modality has the greatest treatment benefit.
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