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SUMMARY

Introduction/Objective Glaucoma is the leading cause of irreversible blindness worldwide. It is hypoth-
esized that glaucomatous microvascular changes in the superficial capillary plexus (SCP) may lead to early
structural damage and correlate with visual field defects. The aim of this study was to quantitatively ana-
lyze microvascular characteristics of the SCP in the macular region of healthy eyes and in eyes with vary-
ing severity of open-angle glaucoma (OAG) using optical coherence tomography angiography (OCT-A).
Methods A total of 144 eyes were included in this cross-sectional study, including 109 eyes with con-
firmed OAG and 35 healthy eyes. Based on the Hodapp-Anderson-Parrish classification, patients were
categorized into early, moderate, and severe stage glaucoma. All subjects underwent visual field, optical
coherence tomography, and OCT-A examinations.

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 eyes. Foveal
and parafoveal vessel densities were significantly reduced even in early-stage glaucoma. OCT parameters
progressively decreased with glaucoma severity. Total ganglion cell complex thickness decreased from
108.5 £ 5.6 um in healthy eyes to 61.2 + 6.9 um in severe glaucoma eyes. Total peripapillary retinal nerve
fiber layer thickness decreased from 106.2 + 7.9 pm in healthy eyes to 48.7 + 7.5 um 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.
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INTRODUCTION

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 op-
tic nerve head (ONH) and corresponding func-
tional 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
indicating a 74% increase by 2040 [2].

The primary goal of glaucoma treatment is
to preserve patients’ visual function and qual-
ity of life at an 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 angiogra-
phy (OCT-A) is a novel, non-invasive imaging
modality that provides detailed visualization of

the retinochoroidal microvasculature, includ-
ing blood flow around the ONH and macula,
without the need for contrast dyes [6]. Because
RGCs are predominantly supplied by the super-
ficial macular vascular complex, it is hypothe-
sized that glaucomatous microvascular changes
in this layer may lead to early structural damage
and correlate 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 su-
perficial capillary plexus (SCP) in the macular
region of healthy eyes and in eyes with vary-
ing severity of open-angle glaucoma (OAG).
Additionally, we sought to investigate correla-
tions between macular vessel density and tra-
ditional structural and functional parameters
of glaucoma.
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METHODS
Study design
Subjects

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

All participants underwent a comprehensive ophthal-
mic 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), gonios-
copy using a Goldmann contact lens, dilated fundus exami-
nation, standard automated perimetry using Octopus 600
(Haag-Streit, Mason, OH, USA), OCT imaging of the ONH
and macula, including retinal nerve fiber layer (RNFL) and
ganglion cell complex (GCC) thickness measurements, and
macular vessel density assessment via OCT-A (Topcon
Maestro 2, IMAGEnet6 software, Oakland, CA, USA).

Inclusion criteria

The inclusion criteria were age > 40 years, a confirmed di-
agnosis of OAG for at least one year, and an 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, and a normal
visual field with no defects.

Exclusion criteria

Exclusion criteria for both healthy and glaucoma groups
included: BCVA < 0.2, spherical refraction > 5 D or myopia
>4 D, pregnancy or breastfeeding, other types of glaucoma
(angle-closure), 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 (ex-
cept cataract and glaucoma surgery), non-glaucomatous
optic neuropathy, use of medications affecting retinal
function (tamoxifen, antimalarials, phenothiazines, can-
thaxanthin, methoxyflurane), neurological disorders
(Alzheimer’s, Parkinson’s, dementia, stroke).

Glaucoma classification

Based on the Hodapp-Anderson-Parrish classification,
patients were categorized as follows:
« 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.
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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 visualiza-
tion of retinal vasculature.

Superficial vessel density (SVD) was automatically cal-
culated 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 analyzed,
with density assessed in the following:

« 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 Evaluation and Analysis
Reading Center protocol on all scans using standard
Topcon Maestro 2 software (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

o GCC: Thickness from ILM to inner nuclear layer, in-
cluding nerve fiber, ganglion cell, and IPL layers

Statistical analysis

Results are presented as mean + standard deviation, me-
dian (25th-75th) and number (%). Graphical and math-
ematical methods were used to examine data distribution.
The groups were compared using the x* test. Data were
analyzed using one-way ANOVA or the Kruskal-Wallis
test when three groups were compared. For significant one-
way ANOVA results, Tukey post hoc analysis was used.
Afterward, for the Kruskal-Wallis test, the Mann-Whitney
test was used as a post hoc test. All p < 0.05 values were
considered statistically significant. Statistical analysis was
performed using IBM SPSS Statistics, Version 26 (IBM
Corp., Armonk, NY, USA).

Ethics: This cross-sectional study was approved by the
Research Ethics Committee of the Belgrade Ophthalmology
Center Special Eye Hospital on November 9, 2022 (ap-
proval number: 3/30/2022). The study was conducted in
accordance with the tenets of the Declaration of Helsinki.
Informed consent was obtained from all participants.
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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 Severen =31 p
Age (y) 55.8+8.8 61+104 64.4+12.1 67.1+10.7 <0.001
Sex (female/male) 20(57.1%) /15 (42.9%) | 27 (61.4%)/17 (38.6%) | 19(55.9%) /15 (44.1%) 7 (22.6%) / 24 (77.4%) 0.005
BCVA (Snellen) 0.9+0.1 0.9+0.2 08+0.3 0.8+0.2 0.003
CCT (um) 562.9+17.7 552.7+31.1 546.6 + 244 5419+ 26 0.007
Linear C/D ratio 04+0.1 0.8+0.1 0.9+0.1 09+0 <0.001
Vertical C/D ratio 04+0.1 0.8+0.1 09+0.1 1+0 <0.001
I0P (mmHq) 16.4+2.2 171+28 165+2.7 16.5+3.2 0.68
MD visual field (dB) 0.5+0.6 -25+18 -88+19 -184+3.6 <0.001

BCVA - best corrected visual acuity; CCT - central corneal thickness; IOP - intraocular pressure; MD — mean deviation

Table 2. Optical coherence tomography structural characteristics of normal, early, moderate, and severe open-angle glaucoma eyes

. Normal Early Moderate Severe p
n=35 n=44 n=34 n=31

Total GCC thickness (um) 108.5+5.6 89.6+13.6 776 +6.6 61.2+6.9 < 0.001
Superior GCC thickness (um) 107.1+49 909+128 792+11.4 625+7.5 < 0.001
Inferior GCC thickness (um) 110+6.9 88 +16.3 76.1+99 60.6 + 6.5 < 0.001
Total pRNFL thickness (um) 106.2+7.9 84+16.4 63.1+10.9 487 +7.5 <0.001
Superior pRNFL thickness (um) 126.1+13.2 98.1+22.2 71.1+£19.8 554+12.7 <0.001
Inferior pRNFL thickness (um) 139+ 13.6 100.8 + 26.1 65.9+13.1 50.9 +6.6 < 0.001
Average Macular thickness (um) 279.7 £11.1 266.1 +15.4 2553+ 14.1 2373+ 147 <0.001

GCC - ganglion cell complex; pRNFL - peripapillary retinal nerve fiber layer

RESULTS

A total of 35 healthy eyes, 44 early-stage glaucoma eyes, 34
moderate-stage glaucoma eyes, and 31 severe-stage glau-
coma 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 eyes (67.1 years). The
proportion of males increased significantly with disease
severity (p = 0.005), with the severe glaucoma group be-
ing predominantly male (77.4%). BCVA declined with in-
creasing severity of glaucoma (p = 0.003). CCT decreased
with increasing glaucoma severity (p = 0.007). The lin-
ear 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 signifi-
cant difference in IOP was observed between the groups
(p = 0.68). MD worsened with increasing glaucoma sever-
ity (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 increas-
ing 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 nor-
mal and moderate glaucoma (mean difference: -30.9 pm,
p < 0.001) and between normal and severe glaucoma
(mean difference: -47.3 um, p < 0.001). Both superior and
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inferior GCC thicknesses decreased significantly across
all stages of glaucoma (p < 0.001). Pairwise comparisons
showed significant differences 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 pm in severe
glaucoma eyes. 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 supe-
rior and inferior pPRNFL thickness (p < 0.001). The average
macular thickness decreased significantly with increasing
glaucoma severity (p < 0.001), from 279.7 £ 11.1 um in
healthy eyes to 237.3 + 14.7 um in severe glaucoma.

The data on superficial macular vessel density in dif-
ferent retinal regions are presented in Table 3 and Figure
1. Foveal vessel density progressively decreased from
23 £ 1.9% in healthy eyes to 13.9 + 1.8% in severe glau-
coma (p < 0.001). Post hoc analysis showed significant
reductions between normal and early glaucoma (mean
difference: 4.89%, p < 0.001), normal and moderate glau-
coma (6.81%, p < 0.001), and normal and severe glaucoma
(9.13%, p < 0.001). Differences between early and moder-
ate glaucoma (1.92%, p < 0.001) and early and severe glau-
coma (4.24%, p < 0.001) were also statistically significant.

Parafoveal vessel density in the superior sector de-
clined 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 eyes to
36.7 £ 2.5% in severe glaucoma (p < 0.001). Parafoveal
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Table 3. Superficial macular vessel density measurements in normal, early, moderate,
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parameters except for temporal and nasal para-

and severe open-angle glaucoma eyes foveal vessel density.
Parameter Normal Early | Moderate | Severe P The correlations between OCT-A vessel
Foveal VD (%) 23+£19 |181+£16|162+22|139+1.8|<0.001 density measurements and structural param-
Parafoveal VD Superior (%) | 443 +2.5 | 40.7+4.2 | 39.6+3.7 | 37.2+3.5 | <0.001 eters in the glaucoma group are presented
Parafoveal VD Inferior (%) 454+3.2 | 403 +53|378+43 | 36.7+25 | <0.001 in Table 4. A strong positive correlation was
Parafoveal VD Temporal (%) | 44.8+2.8 | 44+46 | 424+45| 39+£29 |<0.001 observed between total GCC thickness and
Parafoveal VD Nasal (%) 451+28|43.2+39| 42+45 | 41.3+3.1 | <0.001 macular vessel density measurements in all

VD -

vessel density

parafoveal sectors, with the highest corre-
lation found in the foveal region (r = 0.602,

60

s
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8

p < 0.001) followed by 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;
p = 0.025). Conversely, linear and vertical C/D
ratios exhibited strong negative correlations
with vessel density parameters. The strongest
negative 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 pro-
nounced correlation was also 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).

normal early moderate

severe

Figure 1. Superficial macular vessel density measurements in normal, early, moderate,

and
SCP

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

severe open-angle glaucoma eyes;
- superficial capillary plexus

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

density measurements and structural parameters in glaucoma group

DISCUSSION

Both the mechanical and vascular theories are
considered to play a crucial role in the patho-
genesis and progression of glaucoma. While mechanical
factors, such as increased IOP and ONH deformation, have
been extensively studied, the vascular hypothesis remains
an area of growing interest. The vascular influence, par-
ticularly in the macular region, warrants further inves-
tigation, 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 dis-
ease progression [10].
To further explore these vascular changes,

oA | OCTASCRIIOCT-ASCROCT-A SCR OCT-ASCP we measured and compared macular SVD
N =109 parafovea | parafovea | parafovea | parafovea . .
SCP fovea different st f OAG th
superior | inferior | temporal nasal across ditrerent stages o using the
GCC thickness R | 0602** | 0457* | 0435* | 0557 0.214* Topcon Maestro 2 OCT and OCT-A device.
total pm P | <0001 <0.001 <0.001 <0001 0.025 We also assessed the correlations between
R | -0.607% | -0.415% | -0351%* | -0471% | -0.243* capillary vessel density and structural pa-
linear c/d
P <0.001 <0.001 <0.001 <0.001 0.011 rameters.
cal o/d R | -0.579% | -0347* | -0.330% | -0.424** | -0.224* Our study confirmed that total GCC thick-
verticale P | <0001 | <0.001 <0.001 <0.001 0.019 ness progressively decreased with increasing
PRNFL thickness | R | 0.536** | 0.326** | 0329%* | 0.448% 0.157 glaucoma severity, consistent with findings
total pm P | <0.001 0.001 <0.001 < 0.001 0.102 from the study by Srivastava et al. [11]. Both

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

*p<

0.05;

#p < 0.001
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superior and inferior GCC thickness de-
creased significantly across glaucoma stages,
which aligns with findings from Soares et al.
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[12]. Moreover, pairwise comparisons confirmed signifi-
cant differences between normal and early glaucoma, sup-
porting results from Hassanen et al. [13].

These findings reinforce previous reports suggesting
that glaucomatous damage primarily affects the inner
retinal layers, leading to the thinning of these structures.

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

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

Parafoveal vessel density declined significantly across all
disease stages, with notable reductions 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 density. This could be explained
by the fact that these regions have higher vessel density in
healthy eyes [18].

Kurysheva et al. [19] found that SVD was more sensitive
than GCC thickness in distinguishing early glaucoma from
healthy eyes, supporting the idea that vascular changes may
precede structural thinning in some cases.

To further explore the relationship between vascular
and structural changes, we analyzed correlations 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,
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MUKpOBacKynapHe NPOMEHE Y }KYTOj MP/bU MePEHE ONTUUYKOM KOXEPEHTHOM
Tomorpadmjom ca aHruorpadmjom Kog 6onecHuUKa ca rayKoOMOM OTBOPEHOT YINa

Papa 3euesuh’, Cynunua CpehkoBuh?3, Mapko KoHTuh'

'CneumjanHa ouHa bonHuua beorpapcku odpranmonolukm LueHTap’, Beorpag, Cpbuja;
YHnBep3UTETCKI KNUHUYKK LieHTap, KparyjeBau’, KnnHnka 3a odtanmonorujy, Kparyjesau, Cpbuja;
3YHuBep3auTeT y KparyjesLy, GakynTeT Me[nULNHCKNX HayKa, KaTefpa 3a optanmonorujy, Kparyjesau, Cpbuja

CAXETAK

YBoa/Llum [Maykom je Bogehn y3pok npesep3nbunHor ce-
nuna y ceeTy. MnkpoBacKynapHe rinaykomaTto3He NpoMeHe Ha
HVBOY MOBPLUHOT KanuaapHOT MieKcyca Yy »yToj Mp/bi Mory
[a foBefy [0 CTPYKTYpaHUX MPOMEHa Koje Kopenupajy ca
npomeHama y BUgHoM nosby. Linsb oBe cTyguje je fa ce KBaH-
TUTATMBHO aHaNM3mpa NOBpPLUHY BaCKYNAPHU NAEKCYC XyTe
MpJbe KOA 30paBuUX 0UMjy 1 0UMjy Ca pasnuunTM CTagujymmma
rnayKkoma OTBOPEHOT Yra, ynoTpebom ONTUYKE KOXEPEHTHE
Tomorpaduje ca aHrnorpadujom.

Metope Y ctyaunjy cy ykibyueHa 144 oka — 109 ca gnjarHo3om
rnaykoma oTBOpeHor yrna u 35 3gpaBumx ounjy. [pema Xopan-
AHzepcoH-TapuiLoBoj Knacndukauuju yumreHa je aasba no-
[ena Ha paHu, Cpeary 1 y3HanpeaoBany CTagujym rnaykoma.
CBuM 6onecHMLMMa je ypaheHo NCnuTrBakbe BUAHOT MOJba,
ONTNYKA KOXEPEHTHa ToMorpaduja 1 ONTUYKA KOXEPEHTHa TO-
morpadwja ca aHrrorpadujom.

Pe3syntatu YoueHa je CTaTUCTNYKM 3HaYajHa pepyKLumja rycTmHe
KPBHMX CY[I0BA XyTe MpJbe Yy CBUM CTagujymuma rnaykoma. Oo-
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BeaJlHa ryCTrHa KPBHWX CY[10Ba je peflykoBaHa ca 23 + 1,9% kop
34paBuix ounjy Ha 13,9 + 1,8% Kop y3HanpefoBanor ctagujyma
rnaykoma. DoseanHa 1 napadoBeanHa ryctviHa KpBHUX CyA0Ba
3HayajHo je pegyKoBaHa 1y paHoM cTagujymy 6onectu. Mapa-
MeTpV ONTUYKe KOXepeHTHe ToMorpaduje NPorpecnBHo Cy ce
CMatbMBanyi ca TeXMHOM 060sbetba. YKynHa BpeaHOCT feb/buHe
raHrnujckor henujckor Komnnekca pepykoBaHa je ca 108,5 £ 5,6

UM KOpA 38paBuxX ounjy Ha 61,2 = 6,9 um 'y y3HanpefoBaioMm rna-

yKomy. YKynHa ae6/buHa nepvnanunapHux HepBHUX BllakaHa
peTuHe je cMatbeHa ca 106,2 £ 7,9 um kop 3apaBuix Ha 48,7 +
7,5 umy y3HanpefoBanom cTagujymy rnaykoma.

3aKsbyuak [YCTUHA KPBHUX CY[0Ba Xy Te MPp/be NPOrpecuBHO ce
cMatbyje ca HanpegoBatbem 6onecty. OBM pe3ynTaTu NOACTAYY
noTeHUmjanHy ynotpeby onTnyke KoxepeHTHe Tomorpaduje ca
aHrrorpadunjom y KNMMHNYKOj Mpakcu 3a ieTeKToBakbe paHor
CTagmjyma rnaykoma, kao 1 3a npahere terose nporpecuje.

KrbyuHe peuu: rnaykom; )KyTa Mp/ba; UHTPAOKY1apHU NPUTY-
CaK; ryCTVHa KPBHYIX CyA0Ba
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