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Optical coherence tomography in the evaluation of structural changes
in primary open-angle glaucoma with and without elevated

intraocular pressure
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Abstract

Background/Aim. Glaucoma is a progressive optic neu-
ropathy characterized by damage of the retinal ganglion cells
and their axons and glial cells. The aim of this study was to
evaluate the differences and connections between changes
in the visual field and the thickness of the peripapillary reti-
nal nerve fiber layer (RNFL), using optical coherence tomo-
graphy (OCT) in patients with primary open-angle glau-
coma with normal and elevated intraocular pressure (IOP).
Methods. This prospective study included 38 patients (38
eyes) with primary open-angle glaucoma with normal in-
traocular pressure (NTG) and 50 patients (50 eyes) with pri-
mary open-angle glaucoma with elevated intraocular pres-
sure (HTG), paired by the same degree of structural glau-
comatous changes in the optic nerve head and by age. OCT
protocols ’fast RNFL thickness’ and ’fast optic disc” were
used for testing. The patients’ age, gender, best corrected
visual acuity (BCVA), IOP, stereometric and functional pa-
rameters were compared. Results. The average age of the
examined population was 65.49  9.36 (range 44-83) years.
There was no statistically significant difference by age and

Apstrakt

Uvod/Cilj. Glaukom je progtesivna opticka neuropatija koja
ostecuje retinalne ganglijske celije 1 njihove aksone i glijalne
Celije. Cilj rada bio je da se procene razlike i veze izmedu
promena u vidnom polju i debljine peripapilarnih nervnih
vlakana retine (RNFL), uz pomo¢ opticke koherentne tomo-
grafije (OCT), kod obolelih od primarnog glaukoma otvore-
nog ugla sa normalnim i povisenim intraokularnim pritiskom
(IOP). Metode. U ovu prospektivnu studiju bilo je uklju¢eno

by gender between the two study groups (p = 0.795 and p =
0.807, respectively). BCVA was higher in patients with
NTG but there was no statistically significant difference
compared to HT'G patients (p = 0.160). IOP was statistically
significantly higher in patients with HTG compared to
NTG patients (17.40 + 2.77 mmHg s 14.95 £ 3.01 mmHg,
» = 0.009). The cup/disc (C/D) (p = 0.258), mean deviation
MD) (p = 0.477), corrected patern standard deviation
(CPSD) (p = 0.943), disk area (p = 0.515), rim area (p =
0.294), rim volume (p = 0.118), C/D area R (p = 0.103),
RNFL Average (p = 0.632), RNFL Superior (p = 0.283) and
RNFL Inferior (p = 0.488) were not statistically significantly
different between the groups. Conclusion. OCT measure-
ments of the RNFL thickness provide clinically significant
information in monitoring of glaucomatous changes. There
are no differences in the patterns of RNFL defects per sec-
tors and quadrants between NTG and HTG, measured by
OCT.

Key words:
glaucoma, open-angle; intraocular pressure;
tomography, optical coherence.

38 bolesnika (38 ociju) obolelih od primarnog glaukoma ot-
vorenog ugla sa normalnim intraokularnim pritiskom (NTG) i
50 bolesnika (50 ociju) obolelih od primarnog glaukoma ot-
vorenog ugla sa povisenim intraokularnim pritiskom (HTG).
Bolesnici su bili upareni po stepenu glaukomnih strukturnih
promena glave vidnog zivea i godinama starosti. Za ispitiva-
nje su kotiséeni fast RNFL thickness’ 1 fast optic dis¢ OCT pro-
tokoli. Uporedivani su starost bolesnika, pol, najbolje korigo-
vana vidna ostrina (BCVA), IOP, stereometrijski i funkcio-
nalni parametri. Rezultati. Prosecna starost ispitanika bila je
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65,49 + 9,36 (opseg 44-83) godine. Utvtdeno je da ne postoji
statisticki znacajna razlika prema starosti i prema polu izmedu
dve ispitivane grupe (p = 0,795, odnosno p = 0,807). BCVA
je bila veca kod bolesnika sa NT'G, ali nije bilo statisticki zna-
cajne razlike u odnosu na HT'G bolesnike (p = 0,160). IOP je
bio statisticki znacajno visi kod bolesnika sa HT'G u odnosu
na NTG bolesnike (17,40 * 2,77 mmHg »s 14,95 £ 3,01
mmHg, p = 0,009). Vrednost ap/disc (C/D) (p = 0,258), me-
an deviation (MD) (p = 0,477), corrected pattern standard deviation
(CPSD) (p = 0,943), disk area (p = 0,515), rim area (p = 0,294),
rim volume (p = 0,118), C/D area R (p = 0,103), RNFL Average

(p = 0,632), RNFL Superior (p = 0,283) i RNFL Inferior (p =
0,488) nisu se statisticki znacajno razlikovale izmedu ispitiva-
nih grupa. Zaklju¢ak. Pomoc¢u OCT dobijeni parametri deb-
liine RNFL obezbeduju klini¢ki vazne informacije u pracenju
glaukomnih promena. Ne postoje razlike u defektu RNFL po
sektorima i kvadrantima izmedu NTG i HTG bolesnika me-
renih OCT procedurom.

Kljucne reci:

glaukom, otvorenog ugla; intraokularni pritisak;
tomografija, opticka, koherentna.

Introduction

Glaucoma is a progressive optic neuropathy characteri-
zed by damage of the retinal ganglion cells and their axons
and glial cells . This leads to morphological changes of the
optic nerve head (ONH) and the accompanying changes in
the visual field *. Primary open-angle glaucoma (POAG) is
the most common glaucoma type. Although, elevated intrao-
cular pressure (IOP) is considered as one of the main causes
of the occurrence of glaucoma, POAG in elderly patiens may
occur with elevated intraocular pressure (HTG), normal in-
traocular pressure (NTG) as well as ocular hypertension
(OH) >°. Despite the numerous technical possibilities for tes-
ting the morphological and functional changes in glaucoma,
POAG with and POAG without elevated IOP is a field in
which many scientific results and opinions are opposite.
Numerous studies, both past and present, have shown that
the structural and functional changes in patients with HTG
and NTG are almost identical”', as well as being
completely different >,

Optical coherence tomography (OCT) is a contactless,
non-invasive diagnostic procedure, that can be repeated
number of times >, OCT provides measurements of the
thickness of the retinal nerve fiber layer, the loss of 25% of
which, occurs in the early stages of glaucoma ***. Some aut-
hors have shown that the loss of as much as 40% to 50% of
the nerve fibers of the optic nerve does not have to be ac-
companied by changes in the visual field **. Because of this
change, RNFL thickness is considered as the most sensitive
indicator for glaucomatous damage **

Yamazaki et al. *°, and Woo et al.*' demonstrated the
different patterns of retinal nerve fiber layer (RNFL) defects
in patients with HTG compared to patients with NTG, ie. in
NTG the defects are more localized. However, Kubota et
al. %, and Kook et al. ** reported that there was a symmetrical
loss of RNFL in the superior and inferior quadrants in POAG
patients with elevated IOP. In contrast to all this, Mok et
al. reported that there are no differences in RNFL thin-
ning pattern in HTG and NTG; it was a mixture of localized
and diffuse RNFL defects in both cases ».

The aim of this study was to evaluate the differences
and connections between changes in the visual field and the
thickness of the peripapillary retinal nerve fiber layer, mea-
sured by OCT in POAG patients with normal and elevated
IOP.

Methods

This prospective study included 38 eyes (38 patients)
suffering from POAG with normal IOP (NTG) and 50 eyes
(50 patients) suffering from POAG with elevated IOP
(HTG), paired by the degree of structural glaucomatous
changes of the optic nerve head and by age. The selection
and monitoring of the patients was performed at the Depar-
tment of Ophthalmology, University Medical Center Nis.
The research followed the Declaration of Helsinki and was
approved by the Ethical Review Board of Clinical Center
Nis.

All of the patients had the previous diagnosis of POAG
with elevated or normal IOP. Exclusion criteria were: spheri-
cal equivalent > + 4 Dsph, other ocular diseases, ocular
surgery performed in the previous year, laser treatment, tra-
uma, secondary glaucoma, neurological diseases with chan-
ges in the visual field, patients with unreliable visual field
(defined as false-negative errors >33%, false-positive errors
> 33%, and fixation losses > 20%), patients with anomalies
of the optic nerve head. If both eyes of the patients satisfied
the inclusion criteria, only one eye was randomly selected.

The following demographic and stereometric parame-
ters were measured and studied here: the patients' age
(years); gender; best corrected visual acuity (BCVA) deter-
mined by Snellen; IOP (in mmHg) measured by applanation
tonometry; the size of the optic nerve head excavation
(cup/disc - C/D) determined by indirect ophthalmoscopy
with 90 D lens; the value of mean deviation (MD, in dB) and
corrected pattern standard deviation (CPSD, in dB) obtained
by computed (static) perimetry; disc area (in mm®), rim area
(in mm®), rim volume (in mm®), C/D area ratio, the global
average thickness of peripapillary retinal nerve fibers (RNFL
Avg, in pum) and average RNFL thickness (in um) in four
quadrants and all sectors measured by OCT.

Static perimetry, Humphrey visual field analyzer (Carl
Zeiss Meditec, Inc., treshold test 24-2), was used to reveal
the defects in the visual field of patients. The first visual field
was never considered with regard to the learning curve.

OCT measurements were performed on the Stratus
OCT (Carl Zeiss Meditec, Inc.). For, testing, ’fast RNFL
thickness’ and ’fast optic disc’ OCT protocols were used.
Fast RNFL protocol consists of three circular scans, each
3.46 mm in diameter, centered on the optic disc. This diame-
ter has been shown to be optimal for RNFL thickness analysis
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and provides better reproducibility than single scan. Scans were
further analyzed using the RNFL thickness average analysis pro-
tocol (OU). The protocol quantifies the average RNFL thickness
(360° measure), as well as 12 clock-hour sectoral measures
(30°): 1 clock-hour: supero-nasal (15 to 45°), 2: nasal-superior
(45 to 75°), 3: nasal (75-105°), 4: nasal-inferior (105-135°), 5:
inferonasal (135-165°), 6: inferior (165-195°), 7: inferotempo-
ral (195-225°), 8: tempo-inferior (225-255°), 9: temporal (255—
285°), 10: tempo-superior (285-315°), 11: superotemporal
(315-345°), 12: superior (345-15°). Three adjacent measures
are then averaged (clock hours 11, 12, 1; 2, 3,4; 5,6, 7; 8, 9, 10)
to provide four quadrant thickness values. One author performed
all the images and measurements.

The data are shown as arithmetic means and standard
deviations. The comparison of the values between patients
with NTG and HTG was carried out using z-test or Mann-
Whiteney test. The association of these parameters was tes-
ted by Spearman’s correlation coefficient. Statistical analysis
of data was performed by SPSS (version 16.0, SPSS Science,
Chicago, IL, USA). p-value < 0.05 was considered
statistically significant.

Results

The study included 38 (43.18%) NTG patients and 50
(56.82%) HTG patients. The average age of the examined popu-
lation was 65.49 + 9.36 (range 44-83) years. No statistically si-
gnificant difference by age and by gender was found between

the two study groups (p = 0.795 and p = 0.807, respectively)
(Table 1).

In the group of NTG patients, the therapy of 32 (84.21%)
patients included one anti-glaucomatous topical medication
(81.25% a-agonist, 18.75% carbonic anhydrase inhibitor), four
patients (10.53%) received two medications, and two patients
(5.26%) received three medications. In the second group, HTG
patients were on the following therapy: 12 (24.00%) patients
received one medication, 16 (32.%) patients two medications,
and 22 (44%) patients three medications.

Best corrected visual acuity was higher in patients with
NTG but there was no statistically significant difference com-
pared to HTG patients (p = 0.160). IOP with the prescribed
therapy was significantly higher in patients with HTG compa-
red to NTG patients (17.40 = 2.77 mmHg vs 14.95 + 3.01
mmHg, p = 0.009). The morphological parameters of the optic
nerve head, due to the examination of the fundus with the 90D
lens, C/D, were not statistically significantly different between
the patients with HTG and NTG (p = 0.258). Changes in the
visual field, ie. functional parameters: MD (p = 0.477) and
CPSD (p = 0.943) did not show any statistical significance.
Stereometric ONH parameters obtained by OCT: disk area (p
= 0.515), rim area (p = 0.294), rim volume (p = 0.118), C/D
area R (p = 0.103), RNFL Avg (p = 0.632), RNFL Superior
(RNFL Sup) (p = 0.283) and RNFL Inferior (RNFL Inf) (p =
0.488) were not statistically significantly different between the
groups (Table 1, Figure 1).

Table 1

Demographic and stereometric parameters of primary open-angle glaucoma (POAG) of the patients
with normal intraocular pressure (NTG) and elevated intraocular pressure (HTG)

NTG (n = 38) HTG (n=50)

Parameters 2+ SD 2+ SD t/z* p

Age (years) 65.90 £ 9.22 65.16 £ 9.65 0.262 0.795
Gender (M/F), n 15/23 16/34 0.059 0.807
BCVA 0.89 +0.23 0.81+0.26 1.406* 0.160
IOP (mmHg) 14.95 +3.01 17.40 £2.77 2772 0.009
C/D 0.51+0.13 0.46 +0.16 1.146 0.258
MD (dB) -5.35+3.31 -6.16 £2.90 0.711* 0.477
CPSD (dB) 4.10+3.45 3.86 £2.90 0.071* 0.943
Disk area (mm?) 2.53+0.44 2.44 +0.46 0.658 0.515
Rim area (mm?) 1.36+0.37 1.48 +0.38 1.063 0.294
Rim volume (mm?®) 026 +0.11 0.34+£0.24 1.603 0.118
C/D area R 0.46 +0.14 0.37+0.19 1.665 0.103
RNFL Avg (um) 92.74 £ 17.91 9537+ 17.87 0.483 0.632
RNFL Sup (um) 105.11 +£30.27 11472 +£27.22 1.090 0.283
RNFL Inf (um) 123.84 +28.30 117.84 +£27.95 0.701 0.488
RNFL Nas (um) 80.05 +21.58 82.16 +22.06 0.457 0.648
RNFL Temp (pm) 64.20 + 15.30 62.12+10.74 0.709 0.478

M/F — male/female; BCVA — best corrected visual acuity; IOP — intraocular
pressure; MD — mean deviation; CPSD — corrected pattern standard deviation;
C/D area R — cup/disc area ratio; RNFL — retinal nerve fiber layer; RNFL Avg —
RNFL average; RNFL Sup — RNFL superior; RNFL Inf — RNFL inferior; RNFL
Nas — RNFL nasal; RNFL Temp — RNFL temporal.
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Fig. 1 — Rim volume, rim area and disc area in normal intraocular pressure (NTG) and elevated intraocular pressure
(HTG) patients showing no statistically significant difference between NTG and HTG groups.
(rim volume: p = 0.118; rim area: p = 0.294; disc area: p = 0.515).

The average global and quadrant, and sectoral RNFL
thickness values were compared between the groups of NTG
and HTG patients; no statistically significant difference in
the values of the thickness of RNFL as per quadrant and sec-
tors was found (Tables 1 and 2).

The correlation analysis of the structural and functional
parameters in patients with NTG and HTG was performed by
Spearman’s correlation coefficient (Tables 3 and 4). A
statistically significant positive correlation in the group of
NTG patients was found between RNFL Avg and rim volume
(»p =0.713, p = 0.001), RNFL Avg and rim area (p = 0.847, p
< 0.001), RNFL Sup and rim area (p = 0.522, p = 0.022),
RNFL Inf and RNFL Nasal (RNFL Nas) (p = 0.595, p <

0.001), RNFL Inf and RNFL Temporal (RFNL Temp) (p =
0.574, p = 0.010), RNFL Inf and rim volume (p = 0.462, p =
0.047), RNFL Inf and rim area (p = 0.674, p = 0.002), RNFL Nas
and rim volume (p = 0.702, p = 0.001), RNFL Nas and rim area
(p=0.547, p=0.015), RNFL Temp and rim area (p = 0.651, p =
0.003), RNFL Avg and disk area (p = 0.634, p = 0.004), RNFL
Sup and disk area (p = 0.778, p <0.005) (Table 3).

A statistically significant positive correlation in the
group of HTG patients was found between RNFL Avg and
rim volume (p = 0.627, p = 0.001), RNFL Avg and rim area
(p=0.467, p=0.019), RNFL Sup and RNFL Nas (p = 0.420,
p = 0.036), RNFL Sup and rim volume (p = 0.484, p =
0.014), RNFL Inf and RNFL Nas (p = 0.594, p = 0.002),

Table 2

The thickness (um) of the peripapillary retinal nerve fiber layer (RNFL) in
the normal intraocular pressure (NTG) and elevated intraocular pressure
(HTG) patients on optical coherence tomography (OCT)

Clock-hour NTG (n=38) HTG (n =50) "
sectoral measures X+ SD X £ SD P

1 93.70 £ 30.58 109.64 £+ 32.49 0.100
2 88.75+23.72 91.92 +26.02 0.631
3 64.40 +£21.12 69.04 + 18.89 0.411
4 82.05 +26.09 85.40 + 28.78 0.568
5 110.80 +28.18 107.52 + 35.37 0.706
6 132.65 +40.58 121.76 + 34.86 0.723
7 123.55 +46.18 115.48 +24.94 0.213
8 65.65+21.32 62.64+11.42 0.267
9 49.00 £ 14.26 49.60 +9.80 0.936
10 74.85 + 20.64 73.72 + 15.48 0.973
11 111.20 +34.75 115.32 £ 24.51 0.749
12 107.55 £+ 39.89 121.32+37.24 0.320

*Mann-Whitney U test.

Clock-hour sectoral measures: 1 — supero-nasal (15 to 45°); 2 —
nasal-superior (45 to 75°); 3 — nasal (75-105°); 4 — nasal-inferior
(105-135°); 5 — inferonasal (135-165°); 6 — inferior (165-195°); 7 —
inferotemporal (195-225°); 8 — tempo-inferior (225-255°); 9 —
temporal (255-285°); 10 — tempo-superior (285-315°); 11
superotemporal (315-345°); 12 — superior (345-15°).
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Correlation analysis of the structural a

Table 3
nd functional parameters in the patients

with normal intraocular pressure (NTG)

Parameters Rim volume Rimarea  Disk area MD CPSD
RNFL Avg 0.713%* 0.847%* 0.634%* 0.450 -0.166%
P 0.001 <0.001 0.004 0.053 0.496"
RNFL Sup 0.269 0.522* 0.778%* 0.400 -0.218
p 0.266 0.022 <0.001 0.090 0.369
RNFL Inf 0.462* 0.674%* 0.158 0.450 -0.111
p 0.047 0.002 0.519 0.053 0.651
RNFL Nas 0.702%* 0.547%* 0.161 0.099 0.187
P 0.001 0.015 0.499 0.686 0.443
RNFL Temp 0.437 0.651%* -0.059 0.340 -0.246
P 0.061 0.003 0.810 0.155 0.310
RIM VOLUME - 0.729%%* 0.551* 0.059 0.060
P <0.001 0.015 0.811 0.808
RIM AREA - 0.293 0.449 -0.307
p 0.223 0.054 0.201
MD 0.279 - -0.564*
p 0.247 0.012

Data are presented as Spearman’s coefficient; * — statistically significant;

** _ statistically highly significant.

RNFL - retinal nerve fiber layer; RNFL Avg — RNFL-Average; RNFL Sup —
RNFL-Superior; RNFL Inf — RNFL Inferior; RNFL Nas — RNFL-Nasal; RNFL
Temp — RNFL — Temporal; MD — mean deviation; CPSD — corrected pattern

standard deviation.

Table 4

Correlation analysis of the studied parameters in the patients with elevated

intraocular p

ressure (HTG)

Parameters Rim volume Rimarea Disk area MD CPSD
RNFL Avg 0.627%* 0.467* -0.543**  0.172 0.086
P 0.001 0.019 0.005 0.410 0.682
RNFL Sup 0.484* 0.285 -0.610*%*  -0.126 0.279
P 0.014 0.167 0.001 0.550 0.176
RNFL Inf 0.508%* 0.377 -0.462* 0.348 -0.158
P 0.010 0.064 0.019 0.088 0.451
RNFL Nas 0.422* 0.441* -0.192 0.140 0.135
p 0.035 0.027 0.358 0.505 0.521
RNFL Temp 0.257 0.346 -0.121 0.454* -0.470%
P 0.214 0.090 0.566 0.022 0.018
Rim volume - 0.746** -0.018 -0.072 0.149
p <0.001 0.930 0.734 0.477
Rim area - -0.379 0.190 0.027
P 0.061 0.363 0.897
MD -0.136 - -0.475*
P 0.516 0.016

For explanation see under Table 3.

RNFL Inf and RNFL Temp (p = 0.418, p = 0.038), RNFL Inf
and rim volume (p = 0.508, p = 0.010), RNFL Nas and rim
volume (p = 0.422, p = 0.035), RNFL Nas and rim area (p =
0.441, p = 0.027), RNFL Temp and MD (p = 0.454, p =
0.022). The strongest correlation was found between RNFL
Avg and RNFL Inf (p = 0.801, p < 0.001). A statistically sig-
nificant negative correlation was found between RNFL

Temp and CPSD (p = -0.470, p = 0.018), RNFL Avg and
disk area (p = -0.543, p = 0.005), RNFL Sup and disk area (p
=-0.610, p =0.001), RNFL Inf and disk area (p =-0.462, p =
0.019) (Table 4).

The strongest correlation was found between RNFL
Avg and rim area (p = 0.847, p < 0.001) in the patients with
NTG. This correlation was also statistically significant in pa-

Trenki¢ Bozinovi¢ M, et al. Vojnosanit Pregl 2016; 73(7): 618—625.
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tients with HTG, RNFL Avg and rim area (p = 0.467, p =
0.019) (Figure 2). The correlation between RNFL Avg thick-
ness and rim volume showed statistical significance in both
groups of patients (NTG: p = 0.713, p = 0.001, HTG: p =
0.627, p=0.001) (Figure 3).

The study of correlation between changes in the visual

120.00-

100.00-

40.00-] ™ ~HTg

T T
0.50 1.00 150 2.00 250
Rim area (mm2)

Fig. 2 — Thickness of the retinal nerve fiber layer average
(RNFL Avg) (um) plotted versus the rim area (mmz) for
the normal intraocular pressure (NTG) and elevated in-

traocular pressure (HTG) patients (NTG: p = 0.847,
p<0.001; HTG: p = 0.467, p = 0.019).

0.004

-5.00-

-10.00

Mean deviation (dB)

-15.004

-20.009 T ~.HTy
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Fig. 4 — Mean deviation (MD) in dB plotted versus the rim
area for the normal intraocular pressure (NTG) and ele-
vated intraocular pressure (HTG) patients
(NTG: p =0.449, p = 0.054; HTG: p = 0.190, p = 0.363).

field MD and CPSD with RNFL Avg thickness and rim area in
glaucomatous eyes did not find statistical significance in any of
the groups of patients with POAG (Figures 4 and 5). Only
statistically significant correlation existed between RNFL Temp
and MD (p = 0.454, p = 0.022) and between RNFL Temp and
CPSD (p =-0.470, p = 0.018) in the HTG patients.
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Fig. 3 — Thickness of the retinal nerve fiber layer average
(RNFL Avg) (um) plotted versus the rim volume (mm®)
for the normal intraocular pressure (NTG) and elevated
intraocular pressure (HTG) patients (NTG: p = 0.713,
p=10.001; HTG: p = 0.627, p = 0.001).
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Fig. 5 — Thickness of the retinal nerve fiber layer average
(RNFL Avg) (um) plotted versus the mean deviation (MD,
dB) for normal intraocular pressure (NTG) and elevated in-

traocular pressure (HTG) patients

(NTG: p = 0.450, p = 0.053; HTG: p = 0.172, p = 0.410).
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Discussion

Glaucoma is associated with the loss of retinal ganglion
cells, which manifests as defects in the RNFL. The most im-
portant part of glaucoma diagnosis is the evaluation of the
thickness of the retinal nerve fibers and changes of the optic
disc. This can be assessed by OCT, as a good, objective and
repeatable method. Also, OCT with its high axial resolution
of 9-10 um is a much superior method than GDx VCC and
Heidelberg retina tomograph (HRT) III " *. For a long time
it was thought that there are different patterns of RNFL thin-
ning occurring in patients with POAG with elevated IOP and
without elevated IOP. Kubota et al. ** found a difference in
RNFL defects in patients with HTG and NTG. RNFL thick-
ness was reduced symmetrically in the superior and inferior
quadrants in HTG patients, whereas in patients with NTG a
more localized RNFL loss in inferior quadrant occurs ** *°.
Quite different results have appeared in recent years: there
are no differences in RNFL thinning pattern between HTG
and NTG, measured by OCT *°. Our research also shows no
differences in the defect pattern (localized or diffuse) of
RNFL in HTG and NTG patients, and no differences in the
amount of lost retinal nerve fibers of the two groups of pati-
ents. The strength of this statement is supplemented by the
fact that the patients were at the same disease stage, with the
same degree of structural damage of the optic nerve head and
the same degree of change in the visual field (MD < 12 dB). In
addition, all glaucoma patients had spherical equivalent (SE)
within £ 4 Dsph, so the possibility of involving patients with
very large or small optic nerve head (ONH) was reduced to a
minimum. Our results are consistent with Mok et al. " *, and
Konstantakopoulou et al. *’ published results, that patients with
HTG and NTG showed a similar RNFL thinning pattern,
which is a mixture of diffuse and localized changes, measured
by OCT *°.

Studying the localized RNFL loss by clock-hour sectors
did not show any statistically significant difference, although
this method provides more precise information on smaller fi-
elds of peripapillary nerve fiber loss. Furthermore, OCT pa-
remeters for inferotemporal and superotemporal sector,
which are considered to be of great help for the early diagno-
sis of glaucoma and making a difference compared to
healthy eyes, did not differ significantly between our groups
of HTG and NTG patients "*’. The study did not include pa-

tients with ocular hypertension as well as a healthy populati-
on because the differences between these two groups of pati-
ents with POAG patients are already tested and proven.

The results from this study related to age, gender, BCVA
and morphological parameters of the optic nerve head did not
differ significantly between the patients with HTG and NTG,
and are fully in line with other publications *******. Only the
IOP was significantly lower in patients with NTG (p = 0.009) .
Hintzschel et al. > reported that visual acuity was significantly
better in patients with NTG than in patients with HTG (p <
0.002); we found that BCVA was higher in patients with NTG
but there was no statistically significant difference compared to
HTG patients (p = 0.160), most likely due to better randomizati-
on. The sample size for this study is relatively small (38 NTG,
50 HTG), but it is in accordance with the groups studied by ot-
her authors: Mok et al. ** (38 NTG, 48 HTG), and Konstanta-
kopoulou et al. ** (20 NTG, 21 HTG).

Sihota et al. ** found that defects in the visual field
(MD) positively correlate with the thickness of RNFL supe-
rior, inferior, nasal, temporal and average, and that there is
a negative correlation between RNFL (average, superior,
nasal, inferior, temporal) parameters with CPSD. Shin et
al. *® reported the connection between MD and CPSD and
RNFL Avg and RNFL Inf thickness parameters. Our results
of two visual field indices (MD and CPSD) showed that
there is a statistically significant positive correlation
between RNFL Temp and MD (p = 0.454, p = 0.022) and
negative correlation between RNFL Temp and CPSD (p = -
0.470, p = 0.018), only in patients with HTG. This diffe-
rence could be due to the difference in sample size and be-
cause the other authors compared the patients with POAG
and healthy population **.

Conclusion

OCT measurements of RNFL thickness provide
clinically significant information in the monitoring of glau-
comatous changes. There are no differences in RNFL thin-
ning pattern per sectors and quadrants between NTG and
HTG, as assessed by OCT. However, further larger studies
are needed to supplement these findings view of the fact that
it is known that RNFL thickness measurements and
morphology of ONH have wide inter-individual and inter-
racial variations.
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