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Purpose: Thepurpose of this studywas to investigate the choroidal luminal and intersti-
tial stromal alterations using choroidal vascularity index (CVI) among different cohorts
of dry age-related macular degeneration (dAMD) compared to healthy subjects.

Methods: Four distinct cohorts were collected: three different cohorts of patients with
dAMD (i.e. drusen, reticular pseudodrusen [RPD], and geographic atrophy [GA]) and an
age-matched cohort of healthy subjects (controls). CVI (the ratio between the luminal
choroidal area [LCA] and the total choroidal area [TCA]) was calculated in the subfoveal
1000 μm area.

Results: One hundred twenty eyes (from 120 patients) were included (30 eyes in each
cohort). The mean age was 76.6 ± 7.1 years. No statistical differences were disclosed
in terms of age, axial length, and central macular thickness among study groups. TCA
showed a different distribution among the four cohorts (P = 0.003), mainly due to the
LCA changes (P = 0.001). Interestingly, CVI showed a different distribution among the
four cohorts (P< 0.001). RPD showed a lower CVI in comparison to controls (P= 0.040),
whereas GA showed a lower CVI in comparison to drusen, RPD, and controls (P = 0.001,
P = 0.046, and P < 0.001, respectively).

Conclusions: Different cohorts of dAMD are characterized by different impairments of
the choroidal vascular and stromal components, reflecting different degrees of AMD
severity.

Translational Relevance:CVI provides insights for better understanding the pathogen-
esis of AMD.

Introduction

Age-related macular degeneration (AMD) is
characterized by progressive retinal damage with
genetic, environmental, and constitutional factors.1
AMD is classified into two different forms, neovascu-
lar AMD (nAMD) and non-neovascular or dry AMD
(dAMD), based on the presence of macular neovascu-
larization (MNV). In detail, early stages of dAMD are

usually asymptomatic and they are characterized by
the presence of drusen and/or reticular pseudodrusen
(RPD).2,3 On the other hand, geographic atrophy
(GA) is characterized by the loss of photoreceptors,
retinal pigment epithelium (RPE), and choriocapillaris,
leading to a progressive visual impairment.4 To date,
the pathogenesis of the AMD is not yet completely
understood. Previous histological studies have hypoth-
esized that the primary damage could be at the level of
the choroid.5,6 Furthermore, changes in the choroidal
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interstitial stroma were histologically reported in eyes
affected by AMD,7 supporting the idea that AMD is
a vascular disorder characterized by impairment of
choroidal perfusion.8 However, histological samples
are characterized by artifacts caused by the processing
itself, complicating the vessel changes evaluation of
the choroidal and retinal plexuse.9,10

In the last years, the introduction of optical coher-
ence tomography angiography (OCT-A) in the clini-
cal and research setting has allowed us to analyze the
vascular changes in vivo in several retinal diseases.11–13
Particularly, different authors reported a reduction
of the choriocapillaris perfusion density in patients
affected by drusen, RPD, and GA, suggesting a crucial
role of the whole choroidal impairment (and not only
of the choriocapillaris) in the AMD pathogenesis.14–20
To date, thanks to the introduction of a new structural
OCT tool, namely choroidal vascularity index (CVI),
we are able to better investigate the choroidal changes,
especially in the ratio between the stromal and luminal
areas.21 The advantage of CVI is that it is a more
sensitive biomarker in detecting choroidal changes as
compared to choroidal thickness (ChT). Indeed, CVI,
encompassing changes in both the choroidal vascu-
lar and stromal components, revealed more in-depth
information. Furthermore, CVI is not associated with
changes in ChT and with aging.22,23

Different studies reported CVI alterations specif-
ically in patients affected by intermediate AMD
(iAMD) or by GA.24–26 However, to date, no studies
compared the CVI alterations among different cohorts
of dAMD. The aim of this study is to investigate
the luminal and interstitial stromal alterations of the
choroid using CVI among different cohorts of dAMD
compared to healthy subjects, in order to gather
insights for better understanding the pathogenesis of
AMD.

Methods

This was a retrospective cohort study, including
consecutive patients affected by different stages of
AMD. Clinical data of patients presenting between
January 2020 and June 2020 at the Medical Retina &
Imaging Unit of the Department of Ophthalmology
of University Vita-Salute San Raffaele in Milan, Italy,
were collected. The study was conducted in agreement
with the Declaration of Helsinki for research involv-
ing human subjects and was approved by the Ethics
Committee of San Raffaele Institute.

Inclusion criteria for all dAMD cohorts were: (1)
age greater than 50 years, (2) diagnosis of AMD, and
(3) clear ocular media to ensure proper image quality.

Exclusion criteria for all dAMD cohorts were: (1)
presence of neovascular AMD, (2) any previous retinal
treatments (e.g. intravitreal injections and photody-
namic therapy), (3) history of any other chorioretinal
disorder, (4) inadequate fixation to permit high-quality
imaging, and (5) myopia greater than 6 diopters (D)
of sphere or 3D of cylinder, and/or axial length >25.5
mm.

The present study consists of three dAMD distinct
cohorts: patients with drusen (drusen group), patients
with RPD (RPD group), and patients with foveal
involving GA (GA group). GA was defined as the
absence of RPE in any demarcated unifocal/multifocal
area larger than 175 μm.27 Patients with amixed pheno-
type (i.e. drusen and RPD) were excluded from the
study in order to obtain differential information in the
dAMD cohorts investigated. A group of healthy age-
matched subjects was enrolled as controls. If both eyes
presented inclusion criteria, only one eye was included.
The eye with the higher quality of structural OCT
image was selected as the study eye. If both eyes had
the same quality of OCT image, the included eye was
selected by flipping a coin.

All patients underwent a complete ophthalmologic
examination with a multimodal imaging approach as
part of the standard clinical assessment of our unit.
In detail, we recorded best-corrected visual acuity
(BCVA) using Snellen charts, infrared reflectance
(IR), short-wave fundus autofluorescence (FAF), struc-
tural spectral-domain OCT, and axial length measure-
ment. All OCT examinations were performed using
the enhanced depth imaging (EDI) OCT in order
to achieve a good visualization of the choroid,
and using the automatic real-time tracking (ART;
minimum of 25 frames). Dye angiographies (fluores-
cein angiography [FA] and indocyanine green angiog-
raphy [ICGA]) and/or OCT-A were also performed
in case of clinical and multimodal imaging suspicion
of MNV presence. IR, FAF, structural OCT, FA, and
ICGA were performed using the Spectralis HRA +
OCT (Heidelberg Engineering, Heidelberg, Germany).
OCT-A examinations were performed using PLEX
Elite 9000 (Carl Zeiss Meditec, Inc., Dublin, CA,
USA). Axial length was measured using a noncontact
biometry instrument (IOLMaster; Carl Zeiss Meditec
AG, Jena, Germany).

Imaging Analysis

Subfoveal ChT, mean ChT, and central macular
thickness (CMT) were recorded. Two trained examin-
ers (authors M.B. and E.B.) measured the distance
from the Bruch’s membrane to the sclerochoroidal
interface in the subfoveal location (subfoveal ChT)
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and the mean value was used for statistical analy-
ses. Furthermore, the ChT was also measured 500 μm
nasally and temporally to the fovea, and themean value
among the three measurements (subfoveal, 500 μm
nasally, and 500 μm temporally to the fovea) was used in
order to calculate themeanChT. TheCMTwas defined
as the vertical distance from the Bruch’s membrane
and vitreoretinal interface. CMTwas recorded with the
Spectralis Software (Heidelberg Eye Explorer, version
1.9.14.0, Heidelberg, Germany) in the central 1-mm-
diameter circle.

The horizontal structural EDI OCT passing
through the fovea was exported by the Spectralis
Software and imported into the software FIJI
(National Institute of Health, Bethesda, MD, USA) in
order to calculate the CVI using a previously reported
method.28,29 Briefly, a region of interest (ROI) of 1000
μm wide, centered on the fovea was selected using the
polygon tool. The choroidal RPE junction and the
sclerochoroidal junction were selected as the upper
and lower boundary of the ROI. The brightness of the
image was adjusted using the average value obtained
from the lumen of three major choroidal vessels of the
ROI, in order to consider the lumen of the choroidal
vessels as real lumen area. Images were binarized using
Niblack’s autolocal threshold. Total choroidal area
(TCA) was calculated as the total area of the ROI.
Luminal choroidal area (LCA) was calculated as the
dark pixels of the ROI after binarization. Stromal
choroidal area (SCA) was calculated as the white pixels
of the ROI after binarization. CVI was obtained as the
ratio between LCA and TCA.

Statistical Analysis

Statistical analyses were performed using SPSS
Statistics version 20 (IBM, Armonk, NY, USA).
All values of descriptive analyses were expressed
as counts and percentages for categorical variables,
and as means ± standard deviations for quantita-
tive variables. Frequencies were compared between the
groups using the chi-square test. In all patients, BCVA
was converted to logarithm of the minimum angle of
resolution (logMAR) for statistical analysis. The agree-
ment between individual measurements of ChT from
both readers was performed using the intraclass corre-
lation coefficient (ICC; 95% confidence interval [CI]).

Comparisons of BCVA, axial length, CMT,
subfoveal ChT, mean ChT, TCA, LCA, SCA, and
CVI among the four cohorts were performed using
the analysis of variance (ANOVA) with Tukey post
hoc analysis. In all analyses, P values < 0.05 were
considered as statistically significant.

Results

Patient Demographics and Main Clinical
Features

A total of 120 eyes of 120 Caucasian patients
(30 eyes for each group) were included in the study.
Seventy-one patients were women and 49 patients were
men (17 women and 13 men in the drusen group, 18
women and 12 men in both the RPD and GA groups,
and 17 women and 13 men in the controls group; P =
0.987).

The mean age of all patients was 76.6 ± 7.1 years
(median = 77, range = 58–91 years), and the 4 cohorts
of patients (i.e. drusen, RPD, GA, and controls) did
not show statistical differences in terms of age popula-
tion (P = 0.073; Table 1). Furthermore, the mean axial
length was 23.62 ± 0.51 mm, and the mean CMT was
233 ± 42 μm. Of note, both axial length and CMT did
not show statistical differences among study cohorts
(P = 0.692 and P = 0.264, respectively; see Table 1).
On the other hand, BCVA showed significant differ-
ences among study cohorts (P < 0.001). In detail,
patients with GA showed a lower BCVA in compar-
ison to drusen, RPD, and controls (P < 0.001 in all
comparisons; see Table 1). All the demographics and
main clinical features of the whole population and of
each cohort are reported in Table 1.

Choroidal Analysis

Comparing ChT among the four cohorts, subfoveal
ChT and mean ChT showed significantly different
values in both analyses (P < 0.001 in both analyses;
see Table 1). Healthy patients (Fig. 1) showed a thicker
mean subfoveal ChT in comparison to drusen (Fig. 2),
RPD (Fig. 3), and GA cohorts (Fig. 4; P < 0.001, P =
0.006, and P < 0.001, respectively), and the same trend
was disclosed in mean ChT (P < 0.001, P = 0.007, and
P < 0.001, respectively). In detail, subfoveal ChT was
253 ± 60 μm, 171 ± 48 μm, 192 ± 88 μm, and 148 ±
77 μm in healthy, drusen, RPD, andGA cohort, respec-
tively, and 244± 55 μm, 161± 46 μm, 186± 88 μm, and
143 ± 77 μm considering the mean ChT (see Table 1).
Interobserver variability between readers was excellent
for all measurements (ICC = 0.953, 95% CI = 0.923–
0.983).

Analyzing the binarized images (see Figs. 1–4),
we calculated the TCA, SCA, LCA, and the CVI.
In particular, TCA showed a different distribution
among the four cohorts (P = 0.003), mainly due to the
changes of LCA among the four cohorts (P = 0.001).
Indeed, SCA did not show a statistically different
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Table 1. Demographics and Main Clinical Features of the Study Population
AMD Patients Healthy Subjects

Total (n = 90) RPD (n = 30) GA (n = 30) Total (n = 30)

Mean ± SD P Valuea
Drusen (n = 30)
Mean ± SD Mean ± SD P Valueb Mean ± SD P Valueb P Valuec Mean ± SD P Valueb P Valuec P Valued

Age, y 76.6 ± 7.1 0.073 76.2 ± 8.9 78.2 ± 6.5 0.674 78.1 ± 5.2 0.719 1.000 74.0 ± 6.9 0.628 0.098 0.115
BCVA, logMAR 0.18 ± 0.25 <0.001 0.07 ± 0.08 0.13 ± 0.08 0.562 0.48 ± 0.33 <0.001 <0.001 0.05 ± 0.06 0.938 0.241 <0.001
Axial length, mm 23.62 ± 0.51 0.692 23.54 ± 0.46 23.59 ± 0.53 0.987 23.66 ± 0.52 0.840 0.959 23.69 ± 0.55 0.690 0.868 0.993
CMT, μm 233 ± 42 0.264 244 ± 27 234 ± 43 0.814 223 ± 57 0.214 0.707 230 ± 33 0.541 0.968 0.927
Subfoveal ChT, μm 191 ± 79 <0.001 171 ± 48 192 ± 88 0.637 148 ± 77 0.577 0.071 253 ± 60 <0.001 0.006 <0.001
Mean ChT, μm 184 ± 78 <0.001 161 ± 46 186 ± 88 0.516 143 ± 77 0.728 0.080 244 ± 55 <0.001 0.007 <0.001

n, number; SD, standard deviation; AMD, age-related macular degeneration; RPD, reticular pseudodrusen; GA, geographic
atrophy; BCVA, best-corrected visual acuity; CMT, central macular thickness; ChT, choroidal thickness.

Statistical Analysis: Analysis of variance (ANOVA) for independent samples with Tukey post hoc analysis.
aANOVA for independent samples.
bComparison with drusen group.
cComparison with RPD group.
dComparison with GA group.

Figure 1. Structural optical coherence tomography (OCT) and
choroidal vascularity index (CVI) calculation of the right eye of a
healthy subject (control). Horizontal b-scan structural OCT passing
through the fovea (A). A region of interest (ROI) of 1000 μm centered
to the fovea was selected (B) and binarized (C) using Niblack’s auto-
local threshold in order to calculate theCVI. Dark pixels represent the
luminal area, whereas white pixels the stromal area. CVI was calcu-
lated as the ratio between the luminal area and the total choroidal
area.

distribution among the four cohorts (P = 0.125;
Table 2). Comparing each other, in all the four cohorts
(using the Tukey post hoc analysis), we disclosed a
significant reduction of the TCA and LCA mainly
between theGA cohort and controls (P< 0.001 in both
analyses).

Figure 2. Structural optical coherence tomography (OCT) and
choroidal vascularity index (CVI) calculation of the left eye of
a patient affected by drusen secondary to age-related macular
degeneration. Horizontal b-scan structural OCT passing through
the fovea showing the presence of drusen (A). A region of interest
of 1000 μm centered to the fovea was selected (B) and binarized
(C) using Niblack’s auto-local threshold in order to calculate the CVI.
Dark pixels represent the luminal area, whereas white pixels the
stromal area. CVI was calculated as the ratio between the luminal
area and the total choroidal area.

Interestingly, analyzing the ratio between the
choroidal LCA and the TCA, the CVI showed a
different distribution among the four cohorts (P <

0.001). Using the Tukey post hoc analysis, we disclosed
that the RPD cohort was characterized by a lower CVI
in comparison to controls (P = 0.040), and the GA
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Figure 3. Structural optical coherence tomography (OCT) and
choroidal vascularity index (CVI) calculation of the right eye of
a patient affected by reticular pseudodrusen (RPD) secondary
toage-relatedmaculardegeneration. Horizontal b-scan structural
OCT passing through the fovea showing the presence of RPD (A). A
region of interest of 1000 μm centered to the fovea was selected
(B) and binarized (C) using Niblack’s auto-local threshold in order
to calculate the CVI. Dark pixels represent the luminal area, whereas
whitepixels the stromal area. CVIwas calculatedas the ratiobetween
the luminal area and the total choroidal area.

cohort was characterized by a lower CVI in compar-
ison to drusen, RPD, and controls (P = 0.001, P =
0.046, and P < 0.001, respectively). In other words,
the LCA was impaired to a greater extent with the
worsening of dAMD from drusen (see Fig. 2), to RPD
(see Fig. 3), and to GA (see Fig. 4). All choroidal
analyses were reported in Table 2.

Figure 4. Structural optical coherence tomography (OCT) and
choroidal vascularity index (CVI) calculation of the right eye of a
patient affected by geographic atrophy (GA) secondary to age-
related macular degeneration. Horizontal b-scan structural OCT
passing through the fovea showing the presence of retinal pigment
epithelium atrophy with increased signal transmission through the
choroid and collapseor thinningof theouter retinal layer (i.e. GA) (A).
A region of interest of 1000 μm centered to the fovea was selected
(B) and binarized (C) using Niblack’s auto-local threshold in order to
calculate the CVI. Dark pixels represent the luminal area, whereas
whitepixels the stromal area. CVIwas calculatedas the ratiobetween
the luminal area and the total choroidal area.

Discussion

In this study, using the CVI, we have disclosed
that the vascular choroidal area is significantly reduced
in patients with AMD compared to healthy subjects.
Furthermore, the CVI is variably impaired among the
different cohorts of dAMD investigated (i.e. drusen,

Table 2. Choroidal Analysis of the AMD Cohorts and Controls
AMD Patients Healthy Subjects

Total (n = 90) RPD (n = 30) GA (n = 30) Total (n = 30)

Mean ± SD P Valuea
Drusen (n = 30)
Mean ± SD Mean ± SD P Valueb Mean ± SD P Valueb P Valuec Mean ± SD P Valueb P Valuec P Valued

LCA, mm2 (mean± SD) 0.0497 ± 0.0303 0.001 0.0507 ± 0.0310 0.0503 ± 0.0323 1.000 0.0330 ± 0.0270 0.079 0.090 0.0648 ± 0.0225 0.225 0.204 <0.001
SCA, mm2 (mean± SD) 0.0745 ± 0.0170 0.125 0.0708 ± 0.0154 0.0757 ± 0.0158 0.679 0.0714 ± 0.0193 0.999 0.758 0.0801 ± 0.0165 0.152 0.747 0.198
TCA, mm2 (mean± SD) 0.1242 ± 0.0431 0.003 0.1216 ± 0.0449 0.1260 ± 0.0452 0.975 0.1044 ± 0.0389 0.374 0.181 0.1449 ± 0.0348 0.131 0.291 <0.001
CVI, % (mean± SD) 37.03 ± 12.59 <0.001 39.68 ± 7.87 36.09 ± 14.15 0.613 28.35 ± 14.68 0.001 0.046 43.99 ± 6.09 0.458 0.040 <0.001

n, number; SD, standard deviation; AMD, age-related macular degeneration; RPD, reticular pseudodrusen; GA, geographic
atrophy; LCA, luminal choroidal area; SCA, stromal choroidal area; TCA, total choroidal area; CVI, choroidal vascularity index

Statistical Analysis: Analysis of variance (ANOVA) for independent samples with Tukey post hoc analysis.
aANOVA for independent samples.
bComparison with drusen group.
cComparison with RPD group.
dComparison with GA group.
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RPD, and GA), suggesting its potential role in charac-
terizing different cohorts of the disease.

Dry AMD is a multifactorial and complex disease,
in which genetic, environmental, and constitutional
factors are involved.1 Even though still not completely
understood, an impairment of the choroid is one of
the driving factors in AMD development. Functional
impairment of the choroidal and retinal circulation in
patients with AMD was previously well described.30,31
Berenberg et al.30 reported an association between
decreased choroidal blood flow and increased drusen
extension. Furthermore, Rabiolo et al.31 reported
an impairment of retinal arterial dilation in patients
affected by drusen and RPD. Starting from a histo-
logical point of view, Biesemeier et al.5 and Li et al.6
have hypothesized that the primary damage in patients
with AMD could happen at the level of the choroid.
In detail, Biesemeier et al.,5 analyzing the CC-RPE-
retina complexes, reported that the CC breakdown
precedes the RPE degeneration in patients with AMD,
defining AMD as a vascular disease. The impairment
of the choroidal layers was also confirmed in vivo by
several groups in different dAMD cohorts. In detail,
Borrelli et al.14 reported an increased CC flow impair-
ment beneath and immediately surrounding drusen
comparing 30 iAMD eyes with controls. Nesper et
al.15 reported that eyes with RPD have a larger area
of CC flow impairment compared with eyes affected
by drusen and no RPD. Furthermore, greater CC
impairment around the GA area and in the area
that subsequently developed GA expansion was
reported,16–19 suggesting the crucial role of the CC
flow impairment in patients affected by GA.

Recently, CVI has been proposed as a novel
OCT-based parameter to quantify choroidal structural
changes in different disorders, including AMD.21,24–26
CVI was found to be reduced in patients affected by
iAMD and by GA. In detail, Velaga et al.25 recently
reported that multiple choroidal parameters, including
CVI, seem to be altered in iAMD eyes in compari-
son to controls. Furthermore, comparing 34 GA eyes
with 32 controls, Giannaccare et al.26 reported that
CVI is reduced in patients affected by GA and that
this parameter worsened during the follow-up period.
However, no studies have compared, face to face, differ-
ent cohorts of dAMD (i.e. drusen, RPD, and GA), in
order to disclose the possible different status of vascu-
lar and stromal area of the choroid in different cohorts
of dAMD. With this aim, we have compared different
choroidal parameters in three cohorts of patients with
AMD (i.e. drusen, RPD, and GA cohort) and controls.
Based on our analyses, we disclosed a significant CVI
reduction in RPD and GA cohorts in comparison
to controls (P = 0.040 and P < 0.001, respectively).

Moreover, comparing different AMD cohorts, there
was a statistically significant lower CVI in patients with
GA in comparison to drusen (P = 0.001), and to RPD
(P= 0.046; see Table 2). One can argue that the worsen-
ing of the CVIwas due to the different ChT of the three
dAMD cohorts. However, Zhou et al.22 and Breher
et al.23 demonstrated that CVI showed no significant
variation associated with changes in mean ChT. The
results of our analysis could help to better understand
the pathogenesis of dAMD, and also could be relevant
in the clinical setting. Indeed, this finding in turnmeans
that the LCA was impaired to a greater extent with
the worsening of dAMD. Recently, by means of en
face structural OCT, it was demonstrated that differ-
ent cohorts of dAMD (i.e. drusen, RPD, and GA)
showed a specific distribution of vascular arrange-
ment of the choroid.32 Based on reported findings, we
have previously suggested that the different distribu-
tion of choroidal patterns could be associated with a
different ratio between stromal and vascular compo-
nents, leading to an increase in the fibrous matrix of
the choroid as a possible explanation.32 The results of
the current series are in agreement with this theory.
Indeed, we have demonstrated here that patients with
dAMD showed not only a decrease of the LCA but
also a reduction of the CVI, supporting a progres-
sive choroidal vascular degeneration with a stromal
replacement in the pathogenesis and progression of
dAMD. From this point of view, our data confirmed
previously reported histological data. Indeed, McLeod
et al.7 reported changes of the choroidal interstitial
stroma in eyes affected by AMD in comparison to
healthy patients. They reported that the percentage of
the vascular area was significantly reduced in the edge
and under GA lesions in comparison to healthy eyes
due to a stromal replacement.7

Finally, CVI could have a clinically key prognos-
tic role in patients affected by dAMD, as we have
reported that different values of CVI are associated
with different cohorts of dAMD, corresponding to
different degrees of AMD progression risk. Patients
affected by RPD are characterized by higher functional
impairment and progression risk to GA in compar-
ison to typical drusen.33,34 Indeed, RPD are charac-
terized by a greater extent of reduced retinal sensitiv-
ity using microperimetry than drusen eyes.33 Further-
more, several studies have highlighted the role of RPD
to accelerate the progression to GA or neovascular
AMD.34 Therefore, by combining data from previous
studies with our current findings, we suggest that CVI
could be considered as a biomarker of dAMDprogres-
sion.

One can argue that the same information could
be obtained using the ChT analysis. However, the
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advantage of CVI is that it is a more sensitive
biomarker in detecting choroidal changes as compared
to ChT. Indeed, ChT is influenced by the age of
patients, and this could be a greater confounding factor
in the analysis of results. Another limitation of theChT
analysis is that it does not give structural information.
Conversely, CVI, encompassing changes in both the
choroidal vascular and stromal components, revealed
more in-depth information.

Our study has several limitations that must be
disclosed, mainly due to the relatively small sample
size, the retrospective nature of the study, and the
absence of longitudinal information. On the other
hand, we minimized potential limitations by exclud-
ing patients with mixed phenotypes (i.e. drusen plus
RPD) in order to obtain differential information in
the dAMD cohorts investigated. Another limitation
of our study was the possible influence of backscat-
tering and shadowing effects due to the RPE alter-
ations in patients with drusen and GA. However, in
order to minimize this possible influence, we have
used a previously validated compensated method of
binarization28,29 based on two different strategies: first,
the brightness of the image was adjusted using the
average value obtained from the lumen of three major
choroidal vessels of the ROI; and second, we have used
an autolocal threshold.

In conclusion, we have demonstrated that differ-
ent cohorts of dAMD are characterized by different
impairments of the ratio between vascular and stromal
components of the choroid. In detail, CVI decreased
comparing drusen, RPD, and GA cohorts, reflect-
ing different degrees of AMD severity, and provid-
ing insights for better understanding the pathogene-
sis of AMD. Further longitudinal studies should be
performed in order to investigate the potential role of
this novel OCT parameter in the prognosis of patients
with dAMD.
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