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ABSTRACT

Objective: This study compared the peripapillary retinal nerve fiber layer (pRNFL) microangiographic
properties [vessel area density (VAD) and blood flux index (BFI)] of unilateral open-angle glaucomatous eyes
to contralateral eyes-at-risk, and to eyes of healthy age- and sex-matched subjects.

Methods: This was a single-center, case-control study of Filipinos diagnosed with unilateral primary open-
angle glaucoma (POAG) or normal-tension glaucoma (NTG). Mean overall and quadrantal VAD and BFI of
the three groups were measured with optical coherence tomography- angiography (OCT-A). Area under the
receiver operating characteristic (AROC) was used to measure diagnostic ability.

Results: Twenty-two (22) glaucomatous subjects (15 POAG and 7 NTG eyes), 22 contralateral eyes-at-risk,
and 22 normal eyes from age- and sex-matched control subjects completed the study. Eyes with glaucoma
showed lower mean overall VAD (40%) and BFI (0.37) compared to eyes-at-risk (44.4% and 0.42, respectively;
p <0.001) and control eyes (45.6% and 0.44, respectively; p <0.001). Mean VAD and BFI values of eyes-at-risk
and control groups did not significantly differ from each other. Overall pRNFL thickness showed highest
diagnostic accuracy for glaucoma (AROC = 0.97), followed by VAD (0.94), and BFI (0.88) (p=0.406).

Conclusion: VAD and BFI were significantly diminished in unilateral open-angle glaucoma, suggesting that
the utility of OCT-A in the detection of glaucoma is comparable to pRINFL thickness.

Keywords: OCT-angiography, petipapillary microcirculation, blood flux index, vessel area density, unilateral
glaucoma
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Glaucoma is a group of diseases characterized
by retinal ganglion cell (RGC) degeneration leading
to a characteristic optic neuropathy. It is the third
leading cause of blindness and the leading cause of
irreversible blindness worldwide.! The diagnosis of
glaucoma is determined by qualitative and
quantitative structural anatomical changes and
functional loss. The precise pathophysiology of this
disease, the gold-standard diagnostic method, and
the effective treatment and cure have yet to be
determined. Our current understanding points to
loss in structural integrity preceding functional
deficits. An elevated intraocular pressure (IOP) is
considered the most significant and currently the
only modifiable risk factor that can influence its
development and progression.23 Together with IOP
determination, ophthalmologists use stereoscopic
clinical examination of the optic disc, visual field
(VF) tests combined with optical coherence
tomography (OCT) to examine the optic nerve
head, peripapillary retinal nerve fiber layer (pbRINFL),
and macular inner retinal layers to diagnose
glaucoma. These well-established diagnostic tests
are utilized by eye doctors worldwide to obtain
anatomical and functional information that aid in
the management of glaucoma.*

Among the various proposed mechanisms of
glaucoma pathophysiology, evidence supports the
vascular theory leading to progressive RGC
degeneration and death.>10 This theory suggests an
interplay of alteration in the quality of ocular blood
flow and wvasculature %12 fluctuation in vascular
ocular perfusion pressure,l® and disturbance in
autoregulation.”1315>  These  events,
combined with the presence of risk factors, such as
elevated IOPs236 difference in retinal vascular
caliber,!6 or presence of systemic hypertension,!7-19
lead to secondary disruption in molecular
homeostasis and eventual RGC apoptosis.t?

vascular

Technological advancements in the last decade
paved the way for the development of clinical tests
for optic disc perfusion and microvascular
analysis,202!  Doppler OCT,222> and other
hemodynamic imaging modalities.2#25 Utilizing the
science behind conventional OCT, the novel OCT
angiography (OCT-A) compares both amplitude
and phase differences between consecutive B-scans,
particularly by the movement of red blood cells or
blood though intact vasculature.
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While the sensitivity of petipapillary OCT-A
parameters in diagnosing glaucoma was shown to be
high, 2628 recent studies involving unilateral or
asymmetric glaucoma showed conflicting results. A
study by Yarmohammadi ¢/ a/. demonstrated that
vascular density (VD) was reduced in perimetrically
intact hemi-retinas of the same eye of glaucoma
patients?? and that OCT-A was able to detect
microvascular changes before VF damage in the
unaffected contralateral eye of the same patient.?
Another study demonstrated evidence that early
reduction of VD was present following an acute
primary angle closure attack, and that a lower VD at
2 months was the best predictor of conversion to an
abnormal RNFL thickness.3! On the other hand, in
a study involving unilateral pre-perimetric glaucoma,
clinically unaffected eyes showed thinner structural
parameters, but no significant microvasculature
differences compared with non-glaucomatous
eyes.’2 Nevertheless, given that there are cases
wherein microvascular attenuation occurs before
structural changes, OCT-A can be useful in eatly
detection of glaucoma, especially in high-risk eyes
such as in normal contralateral eyes of unilateral
primary open-angle glaucoma (POAG) or normal
tension glaucoma (NTG).

This study looked into the ocular blood flow and
vasculature component of the “vascular theory of
glaucoma” by investigating and studying the utility of
OCT-A in measuring VAD and BFI among eyes-at-
risk compared to their contralateral glaucomatous
eyes, and to age- and sex-matched healthy controls.
VAD (also referred to as perfusion) is the percentage
of vessels occupying the radial peripapillary capillary
layer; while BFI provides a measure of flow in the
corresponding vascular area.3> By looking into the
microvascular parameters of the eyes, we may detect
clues, details, or patterns that can serve as markers in
early detection of structural changes, even prior to

RGC degeneration, irreversible optic nerve damage,
and VT loss.

There are limited studies on the microvascular
network in normal and glaucomatous eyes of
Filipinos. Hence, this study compared the pRNFL
microangiographic properties of glaucomatous eyes
to their contralateral eyes-at-risk among patients with
unilateral POAG or NTG, and to healthy age- and
sex-matched normal controls. Specifically, it
measured the VAD and BFI among glaucomatous
eyes compared to contralateral eyes-at-risk and
healthy controls using OCT-A, investigating the
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utility of the OCT-A parameters in the eartly
detection of glaucoma.

METHODS

This case-control study was conducted at St.
Luke’s Medical Center (SLMC) Eye Institute (EI),
Quezon City, Metro Manila, from June 2020 to June
2021. The subjects were adult Filipino patients, aged
18 years and above, who were clinically diagnosed
with POAG or NTG in one eye and normal
contralateral eye. Excluded were those with
significant media opacity (e.g. corneal scar, postetior
subcapcular  opacities,  vitreous  hemorrhage)
preventing good-image quality scans, other types of
glaucoma, retina and optic nerve conditions with
vascular abnormalities, and previous retina lasers.
Control subjects with history of migraine, systemic
vaso-occlusive disease, and/or use of vasoactive
medications were also excluded. Each subject was
compared to an age- and sex-matched normal
control.

Those with unilateral POAG or NTG, based on
clinical records from the glaucoma clinic, were
invited to join the study on their clinic consultation
schedule. Both eyes were tested in each participant
and assigned either to the eyes-at-risk or glaucoma
groups. An age- and sex-matched normal control
group was recruited from the general ophthalmology
clinic. Assignment of groupings was concealed from
both the technician who performed the OCT-A and
the data analyst.

Spectral-domain OCT with OCT-A capability
(Cirrus HD-OCT Model 5000 with AngioPlex®, Carl
Zeiss Meditec, USA) was utilized in this study. OCT-
A parameters were taken from both eyes of all
subjects with their pupils dilated, unless clinically
contraindicated. After pupil dilation with 0.5%
Tropicamide + 0.5% phenylephrine HCI (Sanmyd-P,
Santen, Japan) eyedrops given at 1 drop to both eyes
every 5 minutes for 3 doses, the subject’s head was
stabilized by chin and forehead rests of the OCT
machine. A single OCT-A scan was obtained and the
examination was deemed acceptable if the signal
strength was 7/10 or better, with good quality scan.

Primary outcome measures included mean
overall and quadrantal VAD and BFI of the three
groups. Secondaty outcome measures were
frequency of systemic hypertension, diabetes
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mellitus, intake of oral and topical anti-hypertensive
medications, blood pressure (BP), best-corrected
visual acuity (BCVA), IOP, overall pRNFL
thickness, rim area value, vertical cup-to-disc ratio
(CDR), mean arterial pressure (MAP), and mean
ocular perfusion pressure (MOPP). MOPP was
derived from the BP measurement and computed as
2/3 (MAP-IOP), where MAP is equal to diastolic BP
+ 1/3 (systolic BP — diastolic BP).

Sample size was calculated based on the test of
hypothesis for the difference between two means of
overall VAD. Assuming that mean and standard
deviation of the overall VAD among glaucomatous
patients is 0.40 + 0.09, and for normal healthy adults
0.47 £ 0.04,%* with an alpha error of 5%, power of
95% and a one-tailed alternative hypothesis, sample
size calculated was 22. Consequently, 22 normal, age-
matched and sex-matched individuals were recruited
to serve as control.

Descriptive statistics summarized the clinical
characteristics of the participants. Frequency and
proportion were used for nominal variables and
mean and SD for interval/ratio variables. One-way
analysis of variance (ANOVA) determined the level
of significance between groups.

Outcome measures were analyzed with the one-
way ANOVA using SPSS version 20. Pairwise
compar\ison and post-hoc analysis between groups
were carried out using Bonferroni correction after
one-way ANOVA. Area under the receiver operating
characteristic (AROC) curves were plotted to
determine the diagnostic ability of the tests. A p-
value of < 0.05 was considered significant.

The study protocol adhered to ethical
considerations and ethical principles set out in
relevant guidelines, including the Declaration of
Helsinki, World Health Organization guidelines,
International Conference on Harmonization — Good
Clinical Practice, and National Ethics Guidelines for
Health Research. The study commenced upon
approval by the SLMC Institutional Ethics Review
Committee. Written informed consent was obtained,
either in English or Filipino, from all participants by
the primary investigator. No subject withdrew their
participation in this study or reported any adverse
events during the entire study petiod.



RESULTS

A total of 22 glaucomatous subjects (15 POAG
and 7 NTG eyes), 22 contralateral eyes-at- risk, and
22 normal eyes from age- and sex-matched controls
were included in the study. All 22 unilateral glaucoma
subjects and 22 controls had BP measurements and

a comprehensive eye exam on the same day as the
OCT-A exam.

The demographic information and structural
clinical measurements are summarized in Table 1.
Among the three groups, no significant differences
were detected with age, gender, laterality, systolic BP,
diastolic BP, and MAP. For clinical and structural
measurements, significant differences were observed
in terms of BCVA, IOP, MOPP, and all the OCT
parameters (Table 2).

OCT and OCT-A images of a representative
subject with unilateral glaucoma, contralateral at-risk
eye, and a normal control are shown in Figure 1.

The overall and quadrant peripapillary VAD and
BFI values in glaucomatous, at-risk, and control eyes
(Table 3) indicated that at least one group had a
significantly different mean VAD and mean BFIL
Pairwise comparisons revealed that eyes with
glaucoma had a significantly lower mean overall
VAD compared to at-risk and control eyes (Table
4), and significantly lower mean overall BFI
compared to the other 2 groups. There was no
significant difference between the at-risk and control
groups (Table 4). Quadrant analyses of VAD and
BFI also showed significantly lower percentages in
the glaucoma when compared to the other two
groups and no differences between at-risk and
control groups.

The mean peripapillary microvascular parameters
(VAD and BFI) per quadrant among eyes with
unilateral glaucoma indicated that at least one of the
four quadrants had significantly different mean VAD
(p < 0.001) and BFI (p < 0.001) values (Table 5).
When comparing the different quadrants of the
glaucomatous eyes, all showed significant differences
between the different quadrants for VAD, except
between superior and inferior (Table 6). For BFI,
only the superior vs. nasal, superior vs. inferior, and
inferior vs. nasal did not show any difference.
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Table 1. Baseline demographics and parameters of the 3 groups

(N=44).
Glaucoma | Eyes-at- Control P-
n=22 Risk N=22 Value
n=22
Age (years) 62671 | 626+7.1 | 626+71 | 1.00
Male gender, 9 (40.9%) | 9 (40.9%) | 9 (40.9%) | 1.00
n (%)
Laterality, N N N
b (%) Right 8 (36.4%) | 14 (63.6%) | 8 (36.4%) | 0.11
Systolic BP 12091+ | 12091+ | 11864+ | oo
(mmHg) 18.49 18.49 14.24 :
Diastolic BP 80.91 £
+ +
(mmilg) 7955 999|795 £ 9.99| "/ 0.88
9333 + 9333 + 0348 +
MAP (mmHg) 11.64 11.64 1056 | 0

IMOPP (mmHg) |45.16 £ 8.64|51.25 £ 7.91|51.63 + 7.29| 0.01

Intraocular

25.59 + 6.28|16.45 + 3.35[16.05 £ 2.82| 0.001
Pressure (mmHg)

BCVA
(LogMAR)

Diabetes mellitus,
n (%)
Systemic
hypertension,
n (%)

(Taking
systemic anti-
hypertensive,
n (%)

(Taking

ocular anti-
hypertensive
drops, n (%o)
Prostaglandin,
n (%)

Beta-blocker,
n (%)

039+ 043 | 0.12£ 0.1 | 0.09 £ 0.06 | <0.001

12 (54.5%) | 12 (54.5%) | 9 (40.9%) | 0.37

10 (45.5%) | 10 (45.5%) | 12 (54.5%) | 0.55

8.(36.4%) | 8 (364%) | 8(36.4%) | 1.00

19 (86.4%) | 0 (0%) 0(0%) | <0.001

13 (59.1%) | 0 (0%) 0(0%) | <0.001

13 (59.1%) | 0 (0%) 00%) | <0.001

CAL n (%) 5227%) | 0(0%) 0(0%) | <0.001

Alpha-2 agonist,
n (%)

Overall RNFL
thickness (um)

7(31.8%) | 0 (0%) 0(0%) | <0.001

71 £11.1 96£9.9 98 +9.0 |<0.001

Rim area (mm?) | 0.81 = 0.24 | 1.25% 0.26 | 1.23 £ 0.15 | <0.001

Vertical Cup-to-

craea 079 0.08 | 0.57 + 0.1 | 0.64 + 0.08 | <0.001
disc ratio

OCTA Signal 95409 | 97+08 | 99+03 | 0.15
Strength

BP - blood pressure; MAP- mean arterial pressure; MOPP - mean ocular
perfusion pressure; BCV A - best-corrected visual acuity, CAI - carbonic anhydrase
inhibitor; um  -micrometer; mm - milli v OCT-A - optical coberence
tomography angiography; SD - standard deviation
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Table 2. P-values of OCT-measured parameters between study groups.

Table 6. VAD and BFI compatison between quadrants of unilateral

glaucoma eyes (n=22).

Overall Vessel Area Density| Blood Flux Index
RNFL | RimArca | P : »
X Disc Ratio Unilateral Glaucoma ANOVA Bopferrom ANOVA Bopferrom
Thickness Cortrection Correction
Glaucoma vs. Eyes-at-risk <0.001 <0.001 <0.001 p-value p-value
Glaucoma vs. Control <0.001 <0.001 <0.001 Superior vs Nasal 0.021 1.000
— Super vs Inferior 1.000 1.000
Eyes-at-risk vs. Control 0.48 0.74 0.02 Supetior vs Temporal <0001 <0001
. . Inferior vs Nasal <0.001 1.000
OCT — optical coberence tomography; RNFL — retinal nerve fiber layer Inferior vs Temporal <0001 0.007
Table 3. VAD and BFI among unilateral glaucoma, eyes-at-risk, and Nasal vs Temporal <0.001 0.028
controls.
OCTA Unilateral | Eyes-at-Risk Control PValue VAD - Vessel Area Density; BFI - Blood Flux: Index
Glaucoma Unilateral Glaucoma  [JCORIGISeIalEYeaERISKE Age-Sex Matched Control
350 I |
VAD (%) n=22 n=22 N=22 1-way §
/ BFI ANOVA 3
2217
Overall |40.0% * 3.4 /|44.4% + 2.1 /[45.6% + 1.5 /| <0.001 / f
0.37 £ 0.05 0.42 +0.05 0.44 + 0.03 <0.001 E
i
Superior [37.6% *+ 5.2 /|42.8% +3.9 /|44.5% * 2.1 /| <0.001 / o
0.36 + 0.05 0.41 £ 0.04 0.42 +0.03 <0.001 %
%
Nasal |40.1% 2.6 / [ 43.1% + 2.1 / [ 44.6% + 2.8 / | <0.001 / 2z
0.37 £ 0.04 0.42 +0.05 0.44 + 0.04 <0.001 %’
Inferior [36.9% 5.3 /|44.5% + 2.8 /|45.4% *2.1 /| <0.001 /
0.36 + 0.05 0.42 +0.05 0.43 +0.03 <0.001 f
Temporal | 44.9% + 2.9 /| 47.0% + 2.1 /| 47.4% £ 23 /| 0.002 / QZ
0.38 + 0.06 0.44 +0.05 0.45 + 0.04 <0.001 5
?

VAD - Vessel Area Density; BFI - Blood Flux Index; pRNFL - peripapillary
retinal nerve fiber layer; SD- standard deviation.

Data are presented as mean = SD.

Table 4. VAD and BFI comparison between the groups in unilateral
glaucoma (UG), eyes-at-risk (ER), and healthy controls (HC).

OCTA UG versus ER | UG versus HC | ER versus HC
Vessel Area ANOVA ANOVA ANOVA
Density / Bonferroni Bonferroni Bonferroni
Blood Flux p-value p-value p-value
Index
Overall  |<0.001 / <0.001| <0.001 / <0.001 0.342 / 0.901
Superior  [<0.001 / <0.001| <0.001 / <0.001 0.533 / 0.662
Nasal <0.001 / <0.001| <0.001 / <0.001 0.169 / 0.788
Inferior [<0.001 / <0.001| <0.001 / <0.001 1.000 / 1.000
Temporal | 0.018 / <0.001 0.003 / <0.001 1.000 / 1.000

VAD - Vessel Area Density; BFI - Blood Flux Index; pRNFL - peripapillary
retinal nerve fiber layer

Table 5. VAD and BFI per quadrant of unilateral glaucoma eyes

(n=22).
Quadrant | Vessel Area |P-value| Blood Flux P-value
Density (%) Index
Superior 37.6+£52 | <0.001| 0.36 % 0.05 <0.001
Nasal 40.1 £2.6 0.37 £ 0.04
Inferior 36953 0.36 £ 0.05
Temporal 449 £29 0.38 £ 0.06

VAD - Vessel Area Density; BEI - Blood Flux Index. Data are presented as

mean = SD
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(D)

AngioPlex® — Retina

(E)
AngioPlex® — Radial
Peripapillary Capillaries

Figure 1. Representative subject showing unilateral glaucomatous right
eye (column 1) with contralateral eye-at-risk (column 2) against the right
eye of a normal control (column 3). OCT-A showing RNFL thickness
map (A), RNFL deviation map (B), vascular en face of whole eye (C),
retinal  peripapillary  microcirculation (D), and peripapillary
microcirculation with ovetlay of colored AngioPlex® metrics and values
per quadrant (E).

The area under the receiver operating
characteristic curve (AROC), which measures the
diagnostic ability and usefulness of a test in
discriminating normal from glaucomatous eyes, was
highest for overall peripapillary RNFL thickness,
followed by overall vessel area density, and blood
flux index (Table 7). When comparing RNFL vs.
VAD, RNFL vs. BFI, and VAD wvs, BFI, no
significant differences were observed (p values of
0.46, 0.07, and 0.27, respectively). In discriminating



control vs. eyes-at-risk, overall VAD showed the
highest AROC, followed by BFI, and RNFL
thickness (Table 7). No significant differences were
found among all three metrics (p > 0.05) (Figure 2).

Table 7. AROC of pRNFL thickness, VAD, and BFI for unilateral
glaucoma (n=22) and eyes-at-risk (n=22).

Control vs Unilateral | Control vs Eyes-at-
Glaucoma Risk

pRNFL thickness | 0.97 = 0.02 (0.87, 1.00) | 0.56 = 0.09 (0.40, 0.70)

Vessel area density | 0.94 £ 0.04 (0.83, 0.99) | 0.69 £ 0.08 (0.53, 0.82)

Blood flux index | 0.88 £ 0.05 (0.75, 0.96) | 0.60 * 0.09 (0.44, 0.74)

AROC - area under the ROC curve; pRINFL - peri-papillary retinal nerve
Siber layer; 1 AD - Vessel Area Density; BFI - Blood Flux: Index.

Data are presented as AROC X standard error with 95% confidence interval in
the parentheses.

(A) Control vs Unilateral Glaucoma
ROC Curves for Comparisons

(B) Control vs Eyes-at-Risk
ROC Curves for Comparisons
100 100

80 8of

60 60

Sensitivity
Sensitivity

40 L aof

20 20}

PPN AR AFRAE ATV AR
0 20 40 60 80 100
100-Specificity

100-Specificity

mmm= RNFL Thickness
mm= Vessel Area Density
w=ss Blood Flux Thickness

Figure 2. Results of AROC between (A) control and unilateral
glaucoma, and (B) control and eyes-at-risk.

DISCUSSION

This case-control study looked into the
petipapillary microvascular circulation of unilateral
POAG and NTG eyes, contralateral eyes-at-risk, and
age- and sex-matched healthy controls using OCT-A
parameters. Significant reductions in VAD and BFI
were detected in glaucomatous eyes compatred to
contralateral eyes and control. In addition, the
pattern of significantly decreased vascular parameters
in the superior and inferior quadrants was consistent
with the common area of thinning involving the
RNFL polar arcuate bundles.?53 This study showed
that the diagnostic accuracies of VAD and BFI for
glaucoma are comparable with that of overall
pRNFL thickness and that both parameters have
good discriminatory power between glaucomatous
and normal eyes. Significant reductions in overall
VAD and BFI, specifically in the superior and
inferior quadrants compared to other areas, are
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consistent with the pattern of RNFL loss in
glaucoma.

Physiologically, better vascularity and flow are
consistent with improved homeostasis, metabolism,
and better overall function.” While there is
conflicting evidence regarding the effect of
hypertension in glaucoma, this study observed that
MOPP was significantly lower in glaucomatous eyes
compared with contralateral and control eyes. This
observation was consistent with the findings of
Vawda e al. that increasing perfusion, in particular
MOPP, leads to decreased risk of thinning in the total
ganglion cell and RNFL thickness.?

While it is regarded that most patients diagnosed
with unilateral glaucoma will eventually progress
bilaterally®s, our study did not observe any significant
difference between eyes-at-risk and healthy controls
across all measured parameters. In both groups,
VAD and BFI were highest in the temporal quadrant,
followed by the inferior, nasal, and superior
quadrants. Contrary to normal RNFL measurements
which are thickest in the superior and inferior
quadrants, this research showed that peripapillary
microvascular distribution are denser in the temporal
region, which was similar to the observations made
in the study by Ghassemi e a/3

While overall pRNFL thickness showed highest
diagnostic accuracy for glaucoma, the AROC
revealed no significant difference when compared to
VAD and BFIL. For eyes-at-risk, the AROC was
highest with VAD, followed by BFI, and pRNFL
thickness; with no significant differences detected
among all comparisons. This study showed that
OCT-A parameters are comparable with pRNFL
thickness and can be utilized in glaucoma diagnosis.

This study presents some limitations. The cross-
sectional case-control design limits the optimal
observation of subjects over time, with likely
confounding variables such as BP and IOP
fluctuation (e.g. tests were not done during the scan),
effects of systemic and topical anti-hypertensive
medications, and hyper- and hypoxic conditions and
events, which can all lead to possible variability in
OCT-A parameters. Likewise, this study did not look
into the VF indices and the pattern of field loss in
relation to areas of vascular attenuation noted in
OCT-A. A prospective longitudinal study is
warranted to answer the biggest question of whether
vascular dysfunction precedes RNFL damage or
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structural tissue loss leads to less demand for
perfusion.

This is the first study in the Philippines to
investigate the utility of OCT-A parameters in the
diagnosis of glaucoma. While the value of OCT-A in
the field of retina is established, better utilization,
more evidence, including the data from this study, is
still needed to validate the role of OCT-A in
glaucoma diagnosis, especially in the eatly, pre-OCT
stage of the disease.

Our study utilized a double control, where the
normal contralateral eye, and age- and sex-matched
healthy subjects were enrolled, and compared them
to the unilateral glaucomatous eyes. A good direction
for future research is the addition of age- and sex-
matched glaucoma suspects. Our study only included
POAG and NTG with varying disease severity to
have a better clinical representation and to limit the
confounding variables brought about by angle
closure and secondary glaucomas.

In conclusion, this study showed that
peripapillary ~ microvascular  parameters  were
significantly reduced in unilateral POAG and NTG
as measured by OCT-A. VAD and BFI are
comparable to pRNFL thickness in their utility in
diagnosing glaucoma and may serve as additional
structural parameters for glaucoma detection and
follow-up. Quantification of VAD and BFI using
OCT-A  might provide evidence into our
understanding of the pathophysiology of glaucoma
and might direct future studies on glaucoma
management.
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