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Optical coherence tomography angiography microvascular changes in the

macular region in open-angle glaucoma

MuxkpoBackyapHe IPOMEHE Y ’KYTOj] MPJbU MEPEHE ONTUYKOM KOXEPEHTHOM
TomMorpadujom ca anruorpadujom
K0J1 O0JIECHUKA ca INIayKOMOM OTBOPEHOT yIia

SUMMARY

Introduction/Objective Glaucoma is the leading cause
of irreversible blindness worldwide. It is hypothesized
that glaucomatous microvascular changes in superficial
capillary plexus (SCP) may lead to early structural dam-
age and correlate with visual field defects. The aim of this
study was to quantitatively analyze microvascular char-
acteristics of the SCP in the macular region of healthy
eyes and in eyes with varying severity of open-angle
glaucoma (OAG) with optical coherence tomography an-
giography (OCT-A).

Methods A total of 144 eyes was included in this cross-
sectional study, 109 eyes with confirmed OAG and 35
healthy eyes. Based on Hodapp-Anderson-Parrish classi-
fication, patients were categorized into early, moderate
and severe stage glaucoma. All subjects underwent visual
field, optical coherence tomography and OCT-A exami-
nations.

Results Significant reductions were observed in macular
vessel density across glaucoma stages. Foveal vessel
density decreased from 23 + 1.9% in normal eyes to 13.9
+ 1.8% in severe glaucoma. Foveal and parafoveal vessel
densities were significantly reduced even in.early-stage
glaucoma. OCT parameters progressively decreased with
glaucoma severity. Total ganglion cell complex (GCC)
thickness decreased from 108.5 + 5.6 um in healthy eyes
to 61.2 £ 6.9 um in severe glaucoma eyes. Total peri-
papillary retinal nerve fiber layer (pRNFL) thickness de-
creased from 106.2 + 7.9 um in healthy eyes to 48.7 +
7:5 pm in severe glaucoma.

Conclusion Our findings support the hypothesis that
macular vessel density decreases progressively with
glaucoma severity. These results reinforce the potential
clinical utility of OCT-A in detecting early glaucoma and
monitoring disease progression.

Keywords: glaucoma; vascular density; intraocular pres-
sure; optical coherence tomography

INTRODUCTION

CAXKETAK

Yeoa/lusmb 'maykoMm mpenctaBiba Bojehu y3pok upe-
BEP3UOMITHOT CJICMIIa Y CBETY. MUKpOBacKyJIapHe Iiia-
YKOMAaTO3HE IIPOMEHE Ha HUBOY NMOBPIIHOT KalMIapHOT
IUIEKCYyCa Y JKyTOj] MPJbH, MOTY Aa JOBEIY JO CTPYKTY-
pATHUX ITPOMEHA KOje KOpeupajy NpOMEeHaMa Y BUHOM
nosby. LI1ub OBe cTyauje je ia.ce KBaHTUTATHBHO aHAIH-
3Mpa TOBPIIHK BacKyJIapHU IUIEKCYC JKyTe MpJbe KOI
3paBUX OUHUjy U OYMjy C€a IJayKoMa OTBOPEHOI yIJa
Pa3IUYHUTOT CTAINjyMa, yIOTpeOOM ONTHYKE KOXEPEH-
THe ToMorpaduje ca‘anruorpapujom (OCT-A).

Merone 'V cryamjy je ykbyucHo 144 ounjy, 109 ca qu-
JjarHo30M IrilayKoMa OTBOPEHOT yIiia U 35 31paBHX OUHjy.
Ipema Xoman—Aunepcor—IlapumoBoj kinacupuKkaiyju
YUYHIbCHA je JaJka MOofieNa Ha PaHH, CPEIBH U y3HAIpe-
JTOBaJIH CTaAMjyM Tiaykoma. CBUM OOJIeCHHUIIMMA je ypa-
heHo KOMIjyTepH30BaHO BHAHO IIOJbE, ONTHYKA KOXE-
pentHa Tomorpaduja u OCT-A.

Pe3ysraTn YoucHa je CTATUCTUYKY 3HAYajHA PEIyKIHja
TYCTHHE KPBHHX CYAOBa JXyT€ MpJbEC Y CBUM CTaadjy-
mMuMa riaykoma. doBeasiHa IyCTHHA KPBHHX CYyJZIOBa je
penykoBaHa ca 23 + 1,9% kop 3apaBux oumjy Ha 13,9 +
1,8% xon y3HampeznoBayor cragujyma riaykoma. dose-
anmHa ¥ napadoBeasiHa T'yCTHHA KPBHHX Cy/OBa je 3Ha-
YajHO peAyKOBaHAa U Y paHoM craaujymy oonectu. OCT
HapaMeTpH Cy Ce MPOrPECHBHO CMAbUBAJIN €A TSKHHOM
000Jbeba. YKYIIHa BPEAHOCT JIcOJbHHE TaHIIHjcKor he-
JIMjCKOT KOMILUIEKca je peaykoBana ca 108,5 £ 5,6 um xon
31paBuX ouMjy Ha 61,2 £ 6,9 um y y3HanpeaoBaioMm ria-
yKoMy. YKymHa Ae0JbUHa HepHUIanwIapHUX HEPBHHUX
BJIaKaHa peTuHe je cMameHa ca 106,2 + 7.9 um xon 3apa-
BUX Ha 48,7 £ 7,5 um y y3Hanpea0BaJloM CTaIUjyMy TJia-
yKOMa.

3akspyvak ['ycTHHA KPBHUX Cy/I0Ba )KYTE MPJbE CE IPO-
TPECHBHO CMambyje ca HampeaoBameM Oosectu. OBH pe-
3yJITaTH MOJCTUYY ITOTEHIMjaNHy yNoTpeOy ONTHYKE KO-
XEepeHTHEe ToMorpaduje ca aHTnorpadujoM y KIMHAIKO]
[PaKCH 3a ICTCKTOBAE PAHOT CTaHjyMa IJIayKoMa, Kao
u 3a paheme meroBe mporpecyje.

Kiby4yHe peun: riaykom; )KyTa MpJba; HHTPAOKyJIapHH
MIPUTHCAK; TYCTUHA KPBHHUX CyJ0Ba

Glaucoma is the leading cause of irreversible blindness worldwide. It is a multifactorial optic
neuropathy characterized by progressive loss of retinal ganglion cells (RGCs) and their axons
in both the macular and peripapillary regions with characteristic structural changes in the optic
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nerve head (ONH) and corresponding functional visual field defects [1]. Among the many risk
factors for glaucoma, intraocular pressure (IOP) is the only modifiable one. It is estimated that
in 2020, approximately 76 million people were affected by glaucoma, with projections indicat-
ing a 74% increase by 2040 [2].

The primary goal of glaucoma treatment is to preserve patients’ visual function and quality of
life, at acceptable cost [1]. Lowering IOP is currently the only proven treatment to slow/disease
progression [3]. However, some patients continue to experience deterioration despite achieving
target IOP, suggesting that optic nerve ischemia and reduced ocular blood flow contribute to
glaucoma pathogenesis and progression [4, 5].

Optical coherence tomography angiography (OCT-A) is a novel, non-invasive imaging modal-
ity that provides detailed visualization of the retinochoroidal microvasculature, including blood
flow around the ONH and macula, without the need for contrast dyes [6]. Because RGCs are
predominantly supplied by the superficial macular vascular complex, it is hypothesized that
glaucomatous microvascular changes in this layer may lead to early structural damage and cor-
relate with visual field defects [7, 8]. Therefore, the macular region is considered a strategic
location for detecting and monitoring glaucoma progression.

The aim of this study was to/quantitatively analyze microvascular characteristics of the super-
ficial capillary plexus (SCP) in the macular region of healthy eyes and in eyes with varying
severity of open-angle glaucoma (OAG). Additionally, we sought to investigate correlations
between. macular vessel density and traditional structural and functional parameters of glau-

coma.

METHODS

Study design

Subjects

A total of 109 eyes from patients aged > 40 years with confirmed OAG in at least one eye was
included. The control group comprised 35 healthy eyes from individuals over 40 years of age.

All participants underwent a comprehensive ophthalmic examination, including: best-corrected
visual acuity (BCVA) using the Snellen chart, slit-lamp biomicroscopy, IOP measurement with
Goldmann applanation tonometry, central corneal thickness (CCT) measurement (Topcon
Aladdin Optical Biometer, Oakland, CA, USA), gonioscopy using a Goldmann contact lens,
dilated fundus examination, standard automated perimetry (SAP) using Octopus 600 (Haag-
Streit, Mason, OH, USA), OCT imaging of the ONH and macula, including retinal fiber layer
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(RNFL) and ganglion cell complex (GCC) thickness measurements, macular vessel density as-

sessment via OCT-A (Topcon Maestro 2, IMAGEnet6 software, Oakland, CA, USA).

Inclusion criteria
Age > 40 years, confirmed diagnosis of OAG for at least one year, open anterior chamber angle
on gonioscopy.

The control group included eyes with: IOP <21 mmHg, no history of elevated IOP, normal optic

nerve appearance with intact neuroretinal rims and RNFL, normal visual field withno defects.

Exclusion criteria

Exclusion criteria for both healthy and glaucoma groups included: BCVA< 0.2, spherical re-
fraction >5D or myopia >4D, pregnancy or breastfeeding; other types of glaucoma (angle-clo-
sure), age-related macular degeneration or other.inherited/acquired macular diseases, uveitis,
diabetic or hypertensive retinopathy/maculopathy, corneal diseases, history of ocular trauma or
previous ocular surgeries (except cataract and glaucoma surgery), non-glaucomatous optic neu-
ropathy, use of medications affecting retinal function (tamoxifen, antimalarial, phenothiazine,
canthaxanthin, methoxyflurane), neurological disorders (Alzheimer’s, Parkinson’s, dementia,

stroke).

Glaucoma classification

Based on the Hodapp-Anderson-Parrish classification, patients were categorized into:
* Early-stage glaucoma: Mean deviation (MD) > -6 dB

* Moderate-stage glaucoma: MD between -6 and -12 dB

* Severe-stage glaucoma: MD <-12 dB

* Control group: Healthy eyes

OCT Angiography and Structural Measurements

OCT-A Measurements

OCT-A scans were performed using the Topcon Maestro 2 (IMAGEnet6 software, Oakland,
CA, USA). This device uses an 840 nm light source with an A-scan rate of 50.000 scans per

second, providing high-resolution 3D visualization of retinal vasculature.
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Superficial vessel density (SVD) was automatically calculated as the percentage of the scanned
area occupied by blood vessels. Measurements focused on the SCP, spanning from the internal
limiting membrane (ILM) to the inner plexiform layer (IPL).

A 3x3 mm? field centered on the fovea was analysed, with density assessed in:

* Foveal zone (1 mm diameter)

* Parafoveal zones (1-3 mm): Superior, inferior, nasal, and temporal sectors

OCT and OCT-A image quality review was completed according to the Imaging Data Evalua-
tion and Analysis Reading Center protocol on all scans using standard Topcon Maestro 2 soft-
ware (IMAGEnet6 software). Poor-quality scans were excluded from the study and analysis if
one of the following criteria was met: signal strength index < 45, poor clarity, residual motion
artifacts, image cropping or local weak signal due to vitreous floaters, segmentation errors, or

images with off-center fovea.

OCT structural measurements
All participants underwent ONH and macular imaging, with measurements including:
* ONH: Disc area, rim area, cup-to-disc (C/D) ratios, and RNFL thickness

* GCC: Thickness fromILM to inner nuclear layer, including nerve fiber, ganglion cell, and

IPL layers

Statistical analysis

Results are presented as mean + standard deviation, median (25th-75th) and number (%).
Graphical and mathematical methods are used to examine data distribution. Groups were com-
pared using Chi Square test. Data were analysed with One Way ANOVA Kruscall Wallis test
when three groups are compared. For One way ANOVA significant differences Tuckey post
hoc analysis was used. Afterward Kruscall Wallis test MannWhiteney test was used as posthoc
test. All p<0.05 were considered statistically significant. Statistical analysis was performed by
IBM SPSS Statistics 26 (IBM SPSS Inc., Chicago, IL).

Ethics: This cross-sectional study was approved by the Research Ethics Committee of the Bel-
grade Ophthalmology Center Special Eye Hospital on November 9, 2022 (approval number:
3/30/2022). The study was conducted in accordance with the tenets of the Declaration of Hel-

sinki. Informed consent was obtained from all participants.
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RESULTS

A total of 35 healthy eyes, 44 early-stage glaucoma eyes, 34 moderate-stage glaucoma eyes,
and 31 severe-stage glaucoma eyes met the inclusion criteria.

Demographic and clinical characteristics of normal, early, moderate, and severe OAG eyes are
presented in Table 1. The mean age increased progressively from normal eyes (55.8 years) to
severe glaucoma (67.1 years). The proportion of males increased significantly with disease se-
verity (p = 0.005), with severe glaucoma patients being predominantly male (77.4%). BCVA
declined with increasing severity of glaucoma (p = 0.003). CCT decreased with increasing glau-
coma severity (p =0.007). The linear C/D ratio increased with disease severity (p <0.001). Post
hoc tests showed significant differences between all severity levels (p-<.0.001). Similar to the
linear C/D ratio, the vertical C/D ratio significantly increased with severity (p < 0.001), with all
pairwise comparisons being statistically significant (p < 0.001). No statistically significant dif-
ference in IOP was observed between the groups (p = 0.68). MD.worsened with increasing
glaucoma severity (p < 0.001). Post hoc tests showed significant differences between all groups

(p <0.001), confirming progressive visual field loss across stages.

The data on structural characteristics of normal, early, moderate, and severe OAG eyes are
presented in Table 2. Total GCC thickness progressively decreased with increasing glaucoma
severity, from 108.5 £5.6_um in healthy eyes to 61.2 + 6.9 um in severe glaucoma eyes (p <
0.001). Tukey HSD tests revealed significant differences between normal and moderate glau-
coma (mean difference: —30.9 um, p < 0.001) and between normal and severe glaucoma (mean
difference: ~47.3 um, p < 0.001). Both superior and inferior GCC thickness decreased signifi-
cantly acrossall stages of glaucoma (p < 0.001). Pairwise comparisons showed significant dif-
ferences between normal and early glaucoma, as well as between early and moderate glaucoma
(all’)p < 0.001).

Regarding peripapillary RNFL (pRNFL) thickness, a progressive reduction was observed with
increasing disease severity (p <0.001). Total pRNFL thickness decreased from 106.2 £ 7.9 um
in healthy eyes to 48.7 = 7.5 um in severe glaucoma. Pairwise comparisons showed significant
differences between normal and early (p <0.001), early and moderate (p <0.001), and moderate
and severe glaucoma groups (p < 0.001). Similar trends were observed for superior and inferior
pRNFL thickness (p < 0.001). The average macular thickness decreased significantly with in-
creasing glaucoma severity (p < 0.001), from 279.7 £ 11.1 pm in healthy eyes to 237.3 + 14.7

pum in severe glaucoma.
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The data on superficial macular vessel density in different retinal regions are presented in Table
3, Figure 1. Foveal vessel density progressively decreased from 23 + 1.9% in healthy eyes to
13.9 + 1.8% in severe glaucoma (p < 0.001). Post hoc analysis showed significant reductions
between normal and early glaucoma (mean difference: 4.89%, p <0.001), normal and moderate
glaucoma (6.81%, p <0.001), and normal and severe glaucoma (9.13%, p < 0.001). Differences
between early and moderate glaucoma (1.92%, p < 0.001) and early and severe glaucoma

(4.24%, p < 0.001) were also statistically significant.

Parafoveal vessel density in the superior sector declined significantly from 44.3 + 2.5% in
healthy eyes to 37.2 = 3.5% in severe glaucoma (p < 0.001). Parafoveal vessel density, in the
inferior sector exhibited a similar pattern, decreasing from 45.4 + 3.2% in healthy eyesto 36.7
+ 2.5% in severe glaucoma (p < 0.001). Parafoveal vessel density in the temporal sector was
significantly lower in glaucoma eyes, decreasing from 44.8 +2.8% in normal eyes to 39 £ 2.9%
in severe glaucoma (p <0.001). Post hoc comparisons revealed a significant difference between
normal and severe glaucoma (5.75%, p < 0.001), while differences between early and moderate
glaucoma were not statistically significant. Parafoveal vessel density in the nasal sector also
declined with disease progression, from 45.1 £ 2.8% in healthy eyes to 41.3 + 3.1% in severe
glaucoma (p <0.001). Post hoc analysis between normal and early glaucoma showed significant

differences for all parameters except for temporal and nasal parafoveal vessel density.

The correlation between OCT-A “vessel density measurements and structural parameters in
glaucoma.group are presented in Table 4. A strong positive correlation was observed between
total GCC thickness and macular vessel density measurements in all parafoveal sectors, with
thehighest correlation found in foveal region (r=0.602, p <0.001) followed by the the temporal
sector (r =0.557, p <0.001). Significant correlations were also noted in the superior, inferior,
and'nasal parafoveal regions (p < 0.001; p< 0.001; 0.025). Conversely, linear and vertical C/D
ratio exhibited strong negative correlations with vessel density parameters. The strongest neg-
ative correlation for the linear C/D ratio was in the foveal region (r = -0.607, p < 0.001), and
for the vertical C/D ratio, the most pronounced correlation was, as well, in the foveal region (r
=-0.579, p <0.001). Total pRNFL thickness was positively correlated with vessel density, with

the strongest correlation observed in the foveal region (r = 0.536, p < 0.001).
DISCUSSION

Both the mechanical and vascular theories are considered to play a crucial role in the pathogen-

esis and progression of glaucoma. While mechanical factors, such as increased IOP and ONH
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deformation, have been extensively studied, the vascular hypothesis remains an area of growing
interest. The vascular influence, particularly in macular region, warrants further investigation,
as this area is frequently affected in glaucoma [9]. The irreversible loss of RGCs is believed to
be caused, at least in part, by insufficient blood supply. Given their high metabolic demand,
RGCs are heavily dependent on the SCP for perfusion. Their unequal distribution within the
retina, with the highest concentration in the macular region, suggests that macular vessel. density

changes may play a role in glaucomatous disease progression [10].

To further explore these vascular changes, we measured and compared macular SVD across
different stages of OAG using the Topcon Maestro 2 OCT and OCT-A device..-We also assessed

the correlations between capillary vessel density and structural parameters.

Our study confirmed that total GCC thickness progressively decreased with increasing glau-
coma severity, consistent with findings from Srivastava et al. study [11]. Both superior and
inferior GCC thickness decreased significantly across glaucoma stages, which aligns with find-
ings from Soares et al. [12]. Moreover, pairwis¢ comparisons confirmed significant differences

between normal and early glaucoma, supporting results from Hasanen et al. [13].

These findings reinforce previous reports suggesting that glaucomatous damage primarily af-

fects the inner retinal layers, leading to the thinning of these structures.

Regarding the pRNFL thickness, we found a significant reduction in all glaucoma stages. Sim-
ilar trends were observed for superior and inferior RNFL thickness, aligning with findings from
previous-studies [14]. However, in contrast to our results, Bhat et al. reported that inferior
pRNFL thinning was the most sensitive marker for glaucoma detection across all disease stages
[15].

Our results, in line with previous research, found that macular SVD was significantly reduced
in glaucoma eyes compared with healthy controls [16]. Specifically, foveal vessel density pro-
gressively decreased with glaucoma severity, consistent with study conducted by Hwang et al.
[17].

Parafoveal vessel density declined significantly across all disease stages, with notable reduc-
tions in superior, inferior, temporal, and nasal sectors. The nasal parafoveal vessel density also
declined with disease progression, although post-hoc analysis showed that differences between
normal and early glaucoma were not significant for temporal and nasal parafoveal vessel den-
sity. This could be explained by the fact that these regions have higher vessel density in healthy
eyes [18].
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Kurysheva et al. found that SVD was more sensitive than GCC thickness in distinguishing early
glaucoma from healthy eyes [19], supporting the idea that vascular changes may precede struc-

tural thinning in some cases.

To further explore the relationship between vascular and structural changes, we analysed cor-
relations between macular vessel density and retinal structural parameters. Our results showed
a strong positive correlation between total GCC thickness and macular vessel density across all
parafoveal sectors, with the strongest correlation in the foveal region, followed by the temporal
sector. However, it remains unclear whether RGC loss is primarily driven by vascular insuffi-

ciency or whether vessel density reductions are a secondary consequence of structural damage:

Conversely, linear and vertical C/D ratios exhibited strong negative correlations with vessel
density parameters, indicating that larger C/D ratios are associated with reduced vessel desnity.
Total pRNFL thickness was positively correlated with vessel density, with the strongest corre-

lation in the foveal region.

This study has several limitations that should be acknowledged. First, all patients were using
different antiglaucoma medications, which could potentially influence ocular blood flow and
retinochoroidal vessel measurements. Second, we used a 3x3 mm? scan instead of a 6x6 mm?
scan, which might have led to different conclusions. Considering that RGCs are more concen-
trated in the perifoveal rather than the foveal and parafoveal regions, a larger scan size may
yield different results. Last, this study does not provide longitudinal data on structural and func-
tional changes over time. A longitudinal study would offer a more robust evaluation of the
relationship between macular microvascular perfusion and glaucomatous optic neuropathy pro-

gression.

CONCLUSION

Our findings support the hypothesis that macular vessel density decreases progressively with
glaucoma severity and that vascular and structural parameters are closely correlated. These re-
sults reinforce the potential clinical utility of OCT-A in detecting early glaucoma and monitor-
ing disease progression. Future studies should aim to clarify the causal relationship between
vascular insufficiency and RGC loss and further explore the longitudinal changes in macular

microvascular perfusion in glaucoma.

Conflict of interest: None declared.
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Table 1. Demographic and clinical characteristics of normal, early, moderate, and severe open-

angle glaucoma eyes

Parameter Normal n =35 Early n =44 Moderate n = 34 Severe n =31 p
Age (y) 55.8+8.8 61£104 644+ 12.1 67.1+10.7 <0.001
20 (57.1%) / 15 27 (61.4%) / 17 19 (55.9%) / 15 7 (22.6%) / 24
Sex (female/male) ((42.90/2) ((38.6‘V2) ((44. 1%?) ( (77.4;,) 0.005
BCVA (Snellen) 0.9+0.1 09+0.2 0.8+0.3 0.8+0.2 0.003
CCT (um) 562.9+17.7 552.7+31.1 546.6 £24.4 541.9+26 0.007
Linear C/D ratio 04+0.1 0.8+0.1 09+0.1 09=+0 <0.001
Vertical C/D ratio 04+0.1 0.8+0.1 09+0.1 1£0 <0.001
IOP (mmHg) 164+2.2 17.1+£2.8 16.5+2.7 16.5+32 0.68
MD visual field (dB) 0.5+0.6 -25+1.8 -8.8+1.9 -18.4+3.6 <0.001

BCVA — best corrected visual acuity; CCT — central corneal thickness; IOP. — intraocular

pressure; MD — mean deviation
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Table 2. Optical coherence tomography structural characteristics of normal, early, moderate,

and severe open-angle glaucoma eyes

thickness (um)

Parameter Normal Early Moderate Severe
ete n=35 n=44 n=234 n=31 p

Total GCC thick- | 15051 56 | 8964136 | 77.6466 | 612469 | <0.001
ness(um)

Superior GCC 1071449 | 9094128 | 792114 | 625+75 |<0.001
thickness(um)

Inferior GCC 110+ 6.9 884163 | 761499 | 606465 | <0.001
thickness(um)

Total pRNFL 1062479 | 84+164 | 63.1+109 | 48.7+75 |<0.001
thickness (um)

Superior pRNFL 1261132 | 9814222 | 71.1+198 | 554+12.7 | <0.001
thickness (um)

Inferior pRNFL 139+13.6 | 100.8+26.1 | 659+13.1 | 50.9+£6.6 | <0.001
thickness (um)

Average Macular |20 5 1y 1| 26614154 | 2553+ 14.1 | 2373+ 147 <0.001

GCC — ganglion cell complex; pRNFL — peripapillary retinal nerve fiber layer
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Table 3. Superficial macular vessel density measurements in normal, early, moderate, and

severe open-angle glaucoma eyes

Parameter Normal Early Moderate Severe p
Foveal VD (%) 23419 | 181+1.6|162+22 | 139+1.8 | <0.001
Parafoveal VD Superior (%) | 443 +2.5 | 40.7+4.2 | 39.6+3.7 | 37.2+3.5 | <0.001
Parafoveal VD Inferior (%) | 454+3.2 | 403+5.3 | 37.8+4.3 | 36.7+2.5 | <0.001
Parafoveal VD Temporal (%) | 44.8+2.8 | 44+4.6 | 424+45 | 39+£2.9 | <0.001
Parafoveal VD Nasal (%) 45.1+2.8 432439 | 42+45 |413+3.1]<0.001

VD — vessel density
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Table 4. Correlation between optical coherence tomography angiography (OCT-A) vessel

density measurements and structural parameters in glaucoma group

OCT-A | OCT-ASCP | OCT-ASCP | OCT-ASCP | OCT-A SCP
N=109 SCP parafovea parafovea parafovea parafovea

fovea superior inferior temporal nasal

GCC thickness R 0.602%* 0.457** 0.435%* 0.557** 0.214*
total um P <0.001 <0.001 <0.001 <0.001 0.025

linear ¢/d R -0.607** -0.415%* -0.351** -0.471** -0.243*
P <0.001 <0.001 <0.001 <0.001 0.011

vertical ¢/d R -0.579** -0.347** -0.330** -0.424** -0.224*
P <0.001 <0.001 <0.001 <0.001 0.019

pRNFL thickness R 0.536** 0.326** 0.329%* 0.448%* 0157
total pm P <0.001 0.001 <0.001 <0.001 0.102

SCP — superficial capillary plexus; GCC — ganglion cell complex; pRNFL — peripapillary
retinal nerve fiber layer;

*p <0.05;

**p <0.001
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Figure 1. Superficial macular vessel density measurements in normal, early, moderate, and

severe open-angle glaucoma eyes;

SCP — superficial capillary plexus
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