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Abstract: Purpose: To assess choriocapillaris vascular density (VD) in healthy and advanced ex-
udative age-related macular degeneration (ae-AMD) patients by new full-range optical coherence
tomography angiography (OCT-A). Method: In this observational, cross-sectional study, 21 healthy
and 21 ae-AMD eyes, already treated with anti-VEGF, were enrolled. Angio-View retina patterns cen-
tered on fovea (6.4 × 6.4 mm) were acquired for all participants using Solix full-range OCT (Optovue
Inc., Freemont, CA, USA). The main outcome was to compare choriocapillaris VD between healthy
and ae-AMD eyes. Automated measurements of whole image choriocapillaris VD (%) and fovea
grid-based (%) were collected for the analysis. Angio-View patterns were used to assess the flow area
(mm2) of macular neovascularization (MNV) by contour flow measure algorithm. Best-corrected
visual acuity (BCVA) of both groups was also used for the statistical analysis. Results: The mean
age was 60.9 (±8.3) in healthy and 73.33 (±15.05) in ae-AMD eyes. The mean BCVA (ETDRS letters)
was 98.47 (±1.50) in healthy and 7.04 (±5.96) in ae-AMD eyes. The Mann–Whitney test comparing
choriocapillaries VD for whole and fovea healthy and ae-AMD eyes showed statistical significance
(p < 0.0001 (t = 4.91; df = 40) and p < 0.0001 (t = 6.84; df = 40), respectively). Regarding, the correlation
between MNV and VD of choriocapillaries, neither whole nor fovea areas were statistically significant
(F = 0.38 (R2 = 0.01) and 1.68 (R2 = 0.08), respectively). Conclusions: Choriocapillaris VD showed a
statistically significant reduction in comparison to healthy eyes in ae-AMD eyes. Choriocapillaris
impairment can be seen in the early phase of MNV pathogenesis.

Keywords: advanced exudative AMD; age-related macular degeneration; innovative biotechnologies;
macular neovascularization; OCT angiography; personalized medicine; biomarkers

1. Introduction

Biomarker identification for age-related macular degeneration is still a challenge for
researchers. Recently, the introduction of deep learning in clinical practice allowed to
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assess the progression of morphological changes through the use of optical coherence
tomography (OCT) imaging [1]. While waiting for that deep learning to become easily
applicable, clinicians are studying the details derived from innovative imaging modalities.
High-definition spectral domain optical coherence tomography angiography (OCT-A) is a
relatively new image modality that enables the visualization of the retina and the inner
choroid. OCT-A provides structural and vascular information at the same time. Structural
OCT has some limitations in distinguishing MNV from drusenoid material or hemorrhages.
Fluorescein angiography and indocyanine green angiography have both limitations related
to dye injection, i.e., possible adverse events, and the difficulty of visualizing macular
neovascularization (MNV) for leakage effect [2]. OCT-A can provide a clean visualization of
the MNV silhouette and has several other clinical applications. De Carlo et al. described the
qualitative and quantitative characteristics of MNV [3]. OCT-A is also helpful in detecting
macular telangiectasia showing the prominent right-angle veins with the distortion of the
foveal avascular zone with cavitation [4]. OCT-A, in diabetic retinopathy (DR), shows a
larger foveal avascular zone (FAZ) comparing non-proliferative diabetic retinopathy (PDR)
with healthy subjects and a wider FAZ in proliferative diabetic retinopathy compared
to non-proliferative (NPDR). Moreover, it showed non-perfused areas in deep capillary
plexus reflective photoreceptors interruption in diabetic eyes [5].

Since the introduction of OCT-A in clinical practice, we have continued to gain con-
siderable advancements in our knowledge regarding age-related macular degeneration,
mostly for the exudative type (AMD). The choriocapillaris is a thin and dense meshwork of
large capillaries located in the innermost part of the choroid that serves as the major source
of nutrition for the retinal pigment epithelium (RPE) and outer retinal layers. The complex
interaction between RPE and choriocapillaris is believed to have a role in the pathogenesis
of AMD, and for this reason has been investigated in different studies. It is still not clear if
the pathology starts in the RPE or in the choriocapillaris [6].

Jia et al., using a split-spectrum amplitude decorrelation algorithm angiograph (SAADA)
algorithm, were able to identify MNV and their precise localization above or below the
retinal pigment epithelium (RPE) and the Bruch membrane. Further, close to the MNV,
they found an absence of choriocapillaris circulation. They reported that the reduction of
choriocapillaris perfusion was not related to geographic atrophy (GA) or to the shadowing
effects, but rather to the MNV pathogenesis [7]. Conversely, Invernizzi et al. reported
that the choroidal thickening and its vascularity are both secondary effects in eyes with
neovascular AMD as reaction of MNV development [8].

Aging is related to a reduction in the choriocapillaris blood flow, which has been
speculated to occur due to oxidative stress [9]. The ischemia that follows the oxidative
stress is also believed to trigger AMD [10,11].

According to Spaide et al., choriocapillaris blood flow is influenced by age as well [12].
With the advent of OCT-A, choriocapillaris blood flow can be studied in detail to

understand its role in pathogenesis of the different AMD forms. In neovascular exudative
AMD, the major impairment is due to MNV development. However, choriocapillaris
changes can be considered as a landmark, which could be more easily detectable if early
disease stages or pathologies with a direct involvement of the choriocapillaris are further in-
vestigated. Quantitative vascular density changes in choriocapillaris have been previously
detected after anti-VEGF treatment and were defined as a “dark halo”. The fluctuation of
choriocapillaris after treatment with anti-VEGF injections may be useful in clinical practice
and correspond to a blood sequestering from choriocapillaris by the MNV.

New algorithms have allowed to objectively asses the choriocapillaris vascular density
by the post-processing imaging measurements. The aim of our study was to highlight the
differences between choriocapillaris VD in healthy ae-AMD eyes by OCT-A.
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2. Methods

In this observational cross-sectional study, 21 eyes of 21 healthy volunteers and
21 ae-AMD patients, with a mean age of 56.28 (±10.4) and 73.33 (±14.68), respectively,
were enrolled.

The study was performed at the Fondazione Policlinico Universitario Agostino
Gemelli IRCCS, Rome, Italy between January 2021 and April 2021. The study adhered to
the tenets of the Declaration of Helsinki and was approved by the Ethics Committee of
the Università Cattolica Sacro Cuore, Rome, Italy (ID number: 3860). Informed consent
was obtained before the scanning session. All subjects received a complete ophthalmic ex-
amination, which included the measurement of best-corrected visual acuity (BCVA) using
the Early Treatment Diabetic Retinopathy Study (ETDRS) chart, slit-lamp biomicroscopy,
intraocular pressure (IOP), and dilated funduscopic examination. Inclusion criteria were
spherical equivalent refraction within ±3.0 D for both groups. Exclusion criteria were
evidence or history of systemic disease with ocular involvement, presence of lens opacities,
or signal strength of acquisition scan below 8/10. Exclusion criteria for the healthy control
group was the presence of drusen or signs of AMD. All patients in the ae-AMD group
already received anti-VEGF therapy, had a mixed type 1 and 2 MNV, and no fluid on the
OCT at the moment of the study.

2.1. Imaging Protocol and Acquired Data

All images of healthy and pathological eyes were acquired with Solix full-range OCT
(Optovue Inc., Freemont, CA, USA), a new ultra-high-speed spectral domain (OCT-A)
device (version 2019 V1.0.0.317) that operates at 120,000 A-scans per second with the split
spectrum amplitude-decorrelation angiography (SSADA) algorithm. This algorithm, as
previously demonstrated, generates a difference between static and non-static tissue (blood
flow) that allows the visualization of the vessels by calculating the decorrelation signal
amplitude from consecutive B-scans at the same retinal region [13].

Protocol scans used were a high-definition line (b-scan pass through the fovea), a
standard multi-volume merge (average four scan volumes) to deliver high-density images
with clean clarity, and fundus photography. Before imaging acquisition, each eye was
dilated instilling 1% tropicamide eye drops. Study participants underwent scanning
protocols consisting of 6.4 × 6.4 mm field of view centered on the fovea. A default internal
fixation blue cross light was used to center the scanning area. Two trained operators (MCS
and GG) acquired the imaging protocol. The images were acquired between 11 and 12 a.m.
to reduce the influence of circadian variation on choriocapillaris.

After completion of the OCT datasets, the embedded software applied Motion Correc-
tion Technology, a patented post-processing tool that enables true three-dimensional (3D)
correction of distortion in all directions for ultra-precise motion correction. Low-quality
scans (i.e., frequent eye blinking or scan with significant motion artifacts) were rejected
and repeated acquisition of good-quality scans were achieved for a signal strength ≥ 8/10.

Structural OCT and OCT-A images were collected for healthy (Figure 1) and ae-AMD
eyes (Figure 2).

The 3D projection artifact removal 2.0 was applied to rapidly remove the projection
artifact to simplify image interpretation and to produce more reliable quantification. Before
image processing, two retinal specialists (M.C.S. and G.G.), working independently and
carefully, visualized all selected images to discern the correctness of the position of the
upper and lower boundaries of segmentation corresponding to Bruck’s membrane (BM). If
segmentation errors were observed, the user manually corrected a few or all uncorrected
segmentations on B-scans and then propagated the correction throughout the entire scan
volume. All the choriocapillaris VD evaluations were performed defining setting the set
measurement of the slab between 3 µm above the BR and 30 µm below the BM.
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Figure 1. Color fundus photograph (upper and left), structural B-scan (upper and right), and OCT angiography of super-
ficial, deep, outer, and choriocapillaris (lower from left to right) of healthy eye. 

 
Figure 2. Advanced exudative AMD eye. Color fundus photograph (upper and left), shows the scar at the posterior pole. 
Structural B-scan (upper and right) revealed the hyperreflective subfoveal area below the neuroepithelium. OCT angi-
ography of superficial and deep layers was almost preserved, while the outer and choriocapillaris showed macular neo-
vascularization and choriocapillaris defect. * represents the fovea. 

The AngioView pattern was used to assessed the flow area (mm2) of MNV using the 
contour flow measure algorithm (Figure 3). Two independent operators (M.C.S. and G.G.) 
analyzed the MNV dimension and the mean of the acquisition was chosen as the final 
size. The concordance of at least 0.90 was checked by Cohen’s coefficient analysis. 

Figure 1. Color fundus photograph (upper and left), structural B-scan (upper and right), and OCT angiography of
superficial, deep, outer, and choriocapillaris (lower from left to right) of healthy eye.
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Figure 2. Advanced exudative AMD eye. Color fundus photograph (upper and left), shows the scar at the posterior
pole. Structural B-scan (upper and right) revealed the hyperreflective subfoveal area below the neuroepithelium. OCT
angiography of superficial and deep layers was almost preserved, while the outer and choriocapillaris showed macular
neovascularization and choriocapillaris defect. * represents the fovea.
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The AngioView pattern was used to assessed the flow area (mm2) of MNV using the
contour flow measure algorithm (Figure 3). Two independent operators (M.C.S. and G.G.)
analyzed the MNV dimension and the mean of the acquisition was chosen as the final size.
The concordance of at least 0.90 was checked by Cohen’s coefficient analysis.
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Figure 3. Advanced exudative AMD eye with macular neovascularization (A), neovascularization area by semi-automated
measurement (yellow area) (B), enface and B-scan corresponding in outer retinal slab (C,D). * represents the fovea.

New segmentation algorithms available as a beta version on Solix device, as previously
reported, were used to rightly assess choriocapillaris VD layers in heathy and ae-AMD
eyes [8,14]. Automated measurements of whole image choriocapillaris VD in percentage
(%) and fovea grid-based (%) were collected for the analysis (Figure 4).

2.2. Statistical Analysis

The sample size was assessed by a priori sample size estimation using G-Power soft-
ware package (Version 3.1.9.6). Assuming a minimum difference of 15%, with a residual
standard deviation of 10%, a power of 0.8 and an alpha of 0.05 to highlight the differences,
the required smallest size was 14 patients for each group. Data were analyzed by Graph-
Pad PRISM Software (Version 8.0; GraphPad, La Jolla, CA, USA). Quantitative variables
are presented as mean ± SD. A careful analysis of the data reveled that the log-normal
distribution of CVD values obtained in our study population approximated a Gaussian
distribution. Therefore, it was justified to apply parametric ANOVA with covariance
analysis. The data were analyzed by multivariate analysis of variance (MANOVA), with
CC-VD whole and foveal as dependent variables, group (control and patients) as the
between-subjects factor, and age as the covariate factor. A p-value of less than 0.05 was
considered statistically significant.
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Figure 4. Healthy and advanced exudative AMD eyes details of B-scan (left), OCT angiography (middle) in correspondence
of choriocapillaris, and relative vessel density analysis (right). The B-scan shows the flow analysis slab (red line) in
choriocapillaris. The automated vessel density in the whole and fovea area were collected for statistical evaluation.

3. Results

A total of 21 healthy eyes and 21 ae-AMD eyes were enrolled in this cross-sectional
study. The mean age was respectively 60.9 (±8.3) and 73.33 (±15.05) in healthy and ae-
AMD eyes. Demographic and clinical characteristics of the study groups are reported in
Table 1.

Table 1. Demographic and ophthalmic characteristic of healthy and ae-AMD patients.

Mean Data (±SD) Healthy ae-AMD

Age 60.9 (± 8.3) 73.33 (±15.05)
Gender F/M = 14/7 F/M = 12/9

BCVA (ETDRS letters) 98.47 (±1.50) 7.04 (±5.96)
Spherical equivalent −0.09 (±1.02) −0.1 (±1)

MNV flow area (mm2) 0 3.08 (±3.13)
CC flow density (whole) 68.48 (±1.4) 60.59 (±7.8)
CC flow density (fovea) 66.6 (±2.2) 49.05 (±12.2)

AMD: advanced exudative age-related macular degeneration; CC: choriocapillaris; SD: standard deviation.

In Table 2, details of descriptive statistics in the whole and fovea area of choriocapillaris
VD (%) are reported. MANOVA comparing CC VD whole and fovea between healthy and
ae-AMD showed statistical significance. No significant effect of age as a covariate factor
was found. Table 3 reports the results of MANOVA with covariate analysis.

Figure 5 shows the plots of comparison between choriocapillaris flow density (%) in
the whole and fovea area in healthy and in ae-AMD eyes assessed by OCT-angiography.
The differences were significant (p < 0.0001) in both datasets.

The correlations between the MNV area and choriocapillaris vessel density both in
the whole and fovea area were not statistically significant and were respectively F = 0.38
(R2 = 0.01) and 1.68 (R2 = 0.08) (Figure 6).
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Table 2. Descriptive statistics for the whole and fovea area of choriocapillaris vascular density (%).

Whole Fovea

Healthy ae-AMD Healthy ae-AMD

Number of values 21 21 21 21
Minimum 66.2 39.8 63.5 9.4
Maximum 71.6 70.5 70.3 60.3

Mean 68.48 60.6 66.6 49.05
Std. Error of Mean 0.3030 1.667 0.3666 2.609

Lower 95% CI 67.85 57.12 65.83 43.61
Upper 95% CI 69.11 64.07 67.36 54.49

Mann–Whitney test p < 0.0001
(t = 4.91; df =4 0)

p < 0.0001
(t = 6.84; df = 40)

Table 3. MANOVA comparing CC VD whole and fovea between healthy and ae-AMD showed statistical significance. No
significant effect of age as a covariate factor was found.

Multivariate Tests b

Effect Value F Hypothesis df Error df Sig. Partial Eta Squared

Intercept

Pillai’s Trace 0.838 98,515 a 2000 38,000 0.000 0.838
Wilks’ Lambda 0.162 98,515 a 2000 38,000 0.000 0.838

Hotelling’s Trace 5185 98,515 a 2000 38,000 0.000 0.838
Roy’s Largest Root 5185 98,515 a 2000 38,000 0.000 0.838

AGE
(covariate)

Pillai’s Trace 0.040 0.784 a 2000 38,000 0.464 0.040
Wilks’ Lambda 0.960 0.784 a 2000 38,000 0.464 0.040

Hotelling’s Trace 0.041 0.784 a 2000 38,000 0.464 0.040
Roy’s Largest Root 0.041 0.784 a 2000 38,000 0.464 0.040

Group

Pillai’s Trace 0.438 14,836 a 2000 38,000 0.000 0.438
Wilks’ Lambda 0.562 14,836 a 2000 38,000 0.000 0.438

Hotelling’s Trace 0.781 14,836 a 2000 38,000 0.000 0.438
Roy’s Largest Root 0.781 14,836 a 2000 38,000 0.000 0.438

a Exact statistic, b Design: Intercept + VAR00002 + VAR00001.
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Figure 5. Violin plots show the comparison of choriocapillaris (CC) flow density (%) in healthy and in
advanced exudative AMD (ae-AMD) eyes in the whole and fovea area assessed by OCT-Angiography.
The plots show the median (black dashed line for heathy and for ae-AMD) and interquartile ranges
(red and green lines). The differences were significant (p < 0.0001) in both data sets.
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4. Discussion

Advanced imaging analysis allows new methods to study ae-AMD eyes. In our study
we evaluated the choriocapillaris vascular density changes in healthy vs. ae-AMD eyes.
Our results showed a significant reduction in choriocapillaris vascular density in ae-AMD
eyes compared to controls. These findings indicate choriocapillaris vascular density as a
possible biomarker in patients with ae-AMD. To the best of our knowledge, this is the first
study that evaluates choriocapillaris in advanced AMD eyes.

The choriocapillaris flow is likely to play a dominant role in all forms of macular
degeneration, not only exudative forms. Indeed, beneath the area of geographic atrophy
(GA), a significant reduction of choriocapillaris perfusion has been observed [15,16]. These
hypoperfusion alterations at the level of the choriocapillaris extend beyond the margins of
the GA [17,18]. Sacconi et al. reported decreased vessel density at the border of the GA
and it has been speculated that the flow impairment on the margin of the GA lesion can
predict the direction of the GA expansion [19]. Nassisi et al. performed a flow analysis in
patients with GA and found significantly greater flow deficit in the para-atrophy region
closer to geographic atrophy compared to the peri-atrophy area. They also found that
the severity of blood flow reduction correlates with the enlargement of the GA area and
the rapidity of disease progression [20,21]. From what has been investigated, it emerged
that the choriocapillaris flow alteration can precede the RPE atrophy, thus making the
choriocapillaris alteration a biomarker to predict GA progression [22]. This is in contrast
with the theory that emerged from the study by Bhutto et al. speculating that the initial
failure in GA seems to start at the level of the RPE whereas the choriocapillaris impairment
seems to be a secondary event [23].

A reduction in the choriocapillaris perfusion has also been detected in eyes with
intermediate AMD. In these patients, the reduction in choriocapillaris perfusion was
more evident in the area surrounding the drusen [24,25]. However, if the overall scan
was considered, there was no difference between intermediate AMD patients and healthy
controls in terms of choriocapillaris blood flow [26]. In accordance with Luo et al., we found
a reduction in choriocapillaris flow in the AMD. Luo et al. mainly evaluated eyes with
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early and intermediate AMD [27]. In our study, we evaluated advanced non-active AMD
patients. Previous findings, in association with our finding of a significant choriocapillaris
perfusion impairment between advanced AMD patients and healthy controls, corroborate
the hypothesis that the difference in terms of choriocapillaris reflects the stage of the
disease, especially because some authors have speculated that the MNV can be considered
a last attempt to rescue dying RPE and photoreceptors as a compensatory mechanism to a
choriocapillaris deficiency [28].

In agreement with previous studies, Vujosevic et al. found a higher choriocapil-
laris signal void in patients with intermediate AMD (iAMD) in one eye and neovascular
AMD in the other eye [29]. Borrelli et al. observed a correlation between the percent
non-perfused choriocapillaris area (PNPCA) and the first negative component (N1) mul-
tifocal electroretinogram implicit times in iAMD, thus supporting the hypothesis of an
association between choriocapillaris perfusion and photoreceptor function [30]. Consid-
ering that patients with neovascular AMD in one eye have a higher risk of developing
the same pathology in the fellow eye, the results of the previous studies corroborate the
hypothesis that the primum movens of the development of neovascular form of AMD is
the choriocapillaris impairment [29]. Corvi et al. confirmed that a high central vascular
deficit is a risk factor for AMD progression, and demonstrated that a higher choriocapillaris
flow deficiency was independently associated with a higher risk for progression to outer
retinal atrophy in AMD (cRORA). Specifically, for each 1% increase in the choriocapillaris
flow deficiency, they observed an 11% increase in the risk for progression to complete
RPE and cRORA. Moreover, they found that choriocapillaris flow deficiency remained an
independent predictor of progression even when other structural OCT biomarkers were
considered [31]. Reduction of choriocapillaris flow and vessel density have been observed
in patients with reticular pseudodrusen and are associated with greater choriocapillaris
loss compared to eyes with other types of drusen. Additionally, the area of choriocapillaris
hypoperfusion can extend beyond the area of the pseudodrusen [32–34].

Regarding neovascular AMD, a reduction in choriocapillaris blood flow has also been
reported [35]. It is interesting that one study noted increased choriocapillaris non-perfusion
compared to fellow non-neovascular eyes, implying that choriocapillaris ischemia may
play a critical role in the development of these lesions. Furthermore, this study noted
greater choriocapillaris non-perfusion in type 3 MNV. Considering the pathogenesis of
type 3 MNV, it is particularly interesting to study the choriocapillaris. The speculation is
that choriocapillaris non-perfusion may cause biochemical abnormalities of the RPE that
lead to the development of type 3 MNV [36]. Because the choriocapillaris is influenced by
the VEGF secreted by the RPE, the choriocapillaris blood flow can also be influenced by
anti-VEGF therapy.

However, studies on choriocapillaris blood flow and choroidal thickness performed
on patients during anti VEGF therapy showed controversial results [37–41]. Hikichi et al.
reported a statistically significant decrease in the density of the choriocapillaris during a
long-term follow-up of patients with a history of VEGF-treatment [42]. This result can be
considered in accordance with the one found by Rispoli et al. In fact, the authors found
that during anti-VEGF treatment, there was a reduction in the MNV and in the dark halo
surrounding the MNV highlighting that there was also a reduction of the area of choroidal
non-perfusion [43]. This dark area seems not to be related to a masking effect but to a real
flow reduction, as previously described in a study using indocyanine green angiography
(ICG) [44].

It is not clear if the reduction in choriocapillaris blood flow is the predisposing factor
for AMD or a consequence of MNV. The region of choroidal neovascularization is often
surrounded by localized regions of choriocapillaris non-perfusion. One hypothesis is
that ischemia in areas of choriocapillaris flow reduction dictates the location in which
neovascular lesions develop; histological reports have shown areas of choriocapillaris
atrophy in neovascular AMD eyes [45]. The choriocapillaris showed a greater impairment
in the area immediately surrounding the MNV than other areas of the macula [26,46,47]. In
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fact, in eyes with neovascular, peripheral macula AMD, choriocapillaris perfusion is similar
to normal eyes. This is in contrast with the findings of a choriocapillaris impairment in all
the macula in patients with GA [48]. This opens two questions; whether the RPE hypoxia
drives the release of VEGF and the MNV development or whether the choriocapillaris
impairment is secondary to the MNV. Therefore, we probably found a difference between
AMD eyes and healthy controls because we selected patients with advanced AMD in
contrast with previous studies in which patients with intermediate AMD were selected. In
fact, our results are closer to those in patients with GA.

Another hypothesis is that the MNV causes a blood sequestering at the choriocapillaris
level. This hypothesis is in accordance with Rispoli et al., who investigated the “dark halo”
surrounding the MNV as a marker of its activity. The authors found that the dark halo
area shrinks after anti-VEGF treatment and speculated that it could represent an area of
secondary ischemia. When the MNV is active, the blood sequestering involved a wider
area around the MNV, followed by a choriocapillaris reperfusion and reduction of the dark
halo when the MNV is treated with anti-VEGF [36,42].

Our findings of a statistically significant difference in the whole and fovea area of
the choriocapillaris perfusion between heathy and ae-AMD patients can be considered a
sign of the irreversible choriocapillaris damage. Although possible fluctuations cannot
be excluded, it is improbable that they can be considered functional. From our results
it emerges that the choriocapillaris damage in the advanced phases of the disease is not
related to the dimension of the MNV. Among the results, we also found no correlation
between MNV dimension and choriocapillaris impairment, which needs to be interpreted
considering that the MNV included in this study were advanced MNV without signs
of exudation. We speculate that active MNV can produce a choriocapillaris impairment
related to the dimension of the MNV. This study aimed to demonstrate that a non-active
neovascular membrane still maintains blood sequestering at the choroidal level. The type
and amount of choroidal sequestration can act as a biomarker for other exudative forms.

Our study has some limitations. First of all, choriocapillaris defects can be observable
below the intraretinal fluid or near the neuroepithelium detachment. However, none of
our cases had exudative signs on the MNV. Another possible artifact could be generated by
the presence of pigment deposition into the MNV. Nevertheless, in our cases, we observed
the presence of choriocapillaris defects mainly in absence of pigment rearrangement.

In clinical practice the examination and study of choriocapillaris VD could be helpful
in the early phases of the choriocapillaris changes. According to the theory that MNV
derive from the RPE–choriocapillaris complex protruding into the retina, it is possible that
choriocapillaris impairment can be seen as an early phase of the MNV pathogenesis [2,6].
Further studies are needed to evaluate if active MNV causes a major blood sequestering in
the choriocapillaris when compared to advanced MNV. Clarifying the role of choriocapil-
laris in AMD allows to identify choriocapillaris flow as an early biomarker of progression
even in other pathologies.

Future applications would be useful to assess choriocapillaris VD in different MNV
such as Type 1, Type 2, Combined Type1-Type 2, retinal angiomatous proliferation (RAP),
and polypoidal choroidal vasculopathy (PCV).
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