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Abstract

Purpose To evaluate the lamina cribrosa, retinal
nerve fiber layer (RNFL), and macula in patients with
primary open-angle glaucoma (POAG) and pseudo-
exfoliation glaucoma (PEXG) and healthy individu-
als using enhanced depth imaging (EDI) of spectral-
domain optical coherence tomography (SD-OCT).
Methods A total of 158 eyes were included in the
study, comprising 58 eyes of 29 patients with POAG,
50 eyes of 25 patients with PEXG, and 50 eyes of
25 healthy individuals. The lamina cribrosa thick-
ness (LCT) (at three locations), lamina cribrosa depth
(LCD), RNFL thickness, and the macular thickness
were measured using the EDI mode of the SD-OCT.
The results were compared among the three groups.
Results  In both POAG and PEXG groups, the LCT
was significantly thinner in the center, mid-superior,
and mid-inferior areas in both eyes than in the con-
trol group (p<0.001). However, no statistically sig-
nificant difference was observed between the POAG
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and PEXG groups in terms of LCT at all three meas-
urement locations in both eyes (p>0.05). The LCD
was significantly lower in the control group compared
to the POAG and PEXG groups (p <0.05), but there
was no significant difference between the POAG and
PEXG groups (p>0.05). The RNFL thickness was
significantly lower in both the POAG and PEXG
groups compared to the control group in both eyes
(p<0.05).

Conclusion The LCT and LCD of patients with
POAG and PEXG were thinner than those of healthy
individuals, but there was no significant difference
between the patients with POAG and PEXG.

Keywords EDI-OCT - Lamina cribrosa - Macular
thickness - Primary open-angle glaucoma -
Pseudoexfoliation glaucoma - Retinal nerve fiber
layer

Introduction

Glaucoma is an optic neuropathy characterized by
the progressive loss of retinal ganglion cells and their
axons, excavation of the optic nerve head (ONH), and
visual field defects [1]. The most common type of
glaucoma is primary open-angle glaucoma (POAG),
which is distinguished by an increase in drainage
resistance in the trabecular meshwork [2]. Pseudo-
exfoliation syndrome (PEX) is an age-related sys-
temic disease, and its ocular presentations consist
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of whitish-gray protein accumulation on the lens,
iris, ciliary epithelium, corneal endothelium, and
the trabecular network [3]. Pseudoexfoliation glau-
coma (PEXG), an important complication of PEX,
is the most common cause of secondary open-angle
glaucoma [4]. Since PEXG has a higher intraocular
pressure (IOP) than POAG and responds poorly to
medication, it has a worse prognosis than POAG [3].
As a result, PEXG causes optic nerve damage more
quickly and leads to more severe and rapidly pro-
gressing visual field defects [5]. As the damage in
glaucoma is irreversible, it is important to recognize
glaucomatous optic disc changes before detectable
loss of visual fields occurs. Glaucoma is diagnosed
by recognizing characteristic structural changes to
the ONH and retinal nerve fiber layer (RNFL). ONH
abnormalities can be a useful indicator of early-stage
glaucoma. However, ONH examination is subjective,
and even among the findings of experienced research-
ers, significant differences can be observed. Moreo-
ver, the appearance and dimensions of the optic disc
vary even in the healthy population. As a result,
objective methods to evaluate ONH are required for
definitive and early diagnosis. On the other hand,
some studies have suggested that RNFL changes will
lead to optic disc and cup changes in eyes with nor-
mal visual field but high IOP, and therefore abnor-
mality in RNFL examination can be guiding [6—10].
Optical coherence tomography (OCT), which pro-
duces high-resolution tomographic cross-sectional
images of the retina and optic nerve in a non-contact,
non-invasive manner, has enabled in vivo visualiza-
tion of the eye structures. Lamina cribrosa (LC),
which is anatomically localized in the posterior sclera
and helps maintain the pressure gradient between the
intraocular and extraocular spaces, has been identi-
fied as the main site of retinal ganglion cell axonal
injury in glaucoma [11-13]. Recent histological stud-
ies have shown that morphological changes begin
in the LC even in the early stages of glaucoma [13].
Furthermore, it has been reported that eyes with
pseudoexfoliation have abnormal elastic tissue in the
LC and reduced LC stiffness [14]. For this reason, it
is suggested that the LC in PEXG may show struc-
tural changes due to irregular elastosis in addition to
the mechanical damage caused by high IOP in glau-
coma [15]. However, the capability to assess these
changes in vivo in deep structures was previously
limited because older-generation OCTSs required
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light to penetrate tissues to provide imaging. With
advances in OCT devices, deep structures such as the
LC can be currently easily assessed, especially using
enhanced depth imaging (EDI) available in spectral-
domain (SD) OCT [16].

This study aimed to investigate the differences
among groups by measuring LC structural param-
eters, RNFL thickness, and macular thickness in
patients with POAG and PEXG and in healthy indi-
viduals using the EDI mode of SD-OCT. Thus, exam-
ining the features of LC in both POAG and PEXG
eyes and comparing the results with those from
healthy individuals may reveal structural differences
between these two types of glaucoma and shed more
light on this issue.

Materials and methods
Patients

The study was conducted in the ophthalmology
department of Kayseri Education and Research Hos-
pital, Kayseri, Tiirkiye in accordance with the prin-
ciples of the Helsinki Declaration. The approval was
obtained from the Education Planning Board of Kay-
seri Education and Research Hospital and the Ethics
Committee of Erciyes University (registration num-
ber: 592) for the study. A total of 158 eyes, consist-
ing of 58 eyes of 29 patients with POAG, 50 eyes of
25 patients with PEXG, and 50 eyes of 25 healthy
individuals, were included in the study. Patients
with angle closure glaucoma or narrow-angle view
on gonioscopic examination, nystagmus, spherical
refractive errors greater than+35 Diopters (D), cylin-
drical refractive errors greater than+3 D, history of
eye trauma or ocular surgery, presence of pregnancy,
and those with any cranial pathology were excluded
from the study. Additionally, patients with ocular
conditions such as cataracts, vitreous opacities, cor-
neal opacity that might reduce image quality and an
eye disease such as keratoconus, diabetic retinopathy,
hypertensive retinopathy, chorioretinitis, and central
serous chorioretinopathy that might affect the meas-
urements were also excluded.
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Examination and measurements

A detailed ocular examination including the best-
corrected distance visual acuity measurement with
the Snellen chart, autorefractometer, biomicro-
scopic examination, angle examination, a visual
field test (Humphrey Field Analyzer 24-2 test; Carl
Zeiss Meditec, Dublin, CA), and fundus examina-
tion was performed in all patients. The iridocorneal
angle was evaluated on four quadrants using a three-
mirror Goldmann lens. The central corneal thickness
was measured using a Scheimpflug imaging system
(Pentacam, Oculus GmbH, Wetzlar, Germany). The
fundus examination was performed with a 90-diop-
ter (D) aspheric lens after pupillary dilation with 1%
tropicamide (Tropamide, Bilim Ilag, Tiirkiye). Pri-
mary open-angle glaucoma was defined as the pres-
ence of IOP>21 mmHg, typical glaucomatous ONH
changes (cup/disc [C/D] ratio above 0.5 or the differ-
ence in [C/D] ratio between the two eyes greater than
0.2 and thinning in neuroretinal rim [NRRY]), typical
glaucomatous visual field defects (localized defect,
paracentral scotoma, Bjerrum scotoma, nasal step,
temporal sector defect or diffuse defect), and open
anterior chamber angle (Schaffer classification grade
3-4) and normal structure in gonioscopic examina-
tion. PEX was accepted as the appearance of typical
PEX material at the pupillary border or on the ante-
rior lens capsule during routine examination or after
mydriasis. PEXG was defined as IOP elevation,
glaucomatous optic neuropathy, and glaucomatous
visual field changes accompanying anterior segment
findings of PEX. For IOP measurement, 0.5% propa-
racaine hydrochloride (Alcain, Alcon) was instilled
in the patients’ eyes before measurement. The IOP
measurement was made using Goldman applanation
tonometry before 12 o’clock.

LC assessment was performed using the EDI
mode of SD-OCT (Spectralis, Heidelberg, Ger-
many) [17]. Six high-resolution radial B-scans were
generated by the same experienced technician using
aradial scanning pattern that visually focused on the
entire ONH. From these images, 3 frames passing
through the ONH (center, mid-superior, and mid-
inferior) were selected for measurements [15]. LC
was observed in B-scan images as a highly reflec-
tive plate-like structure below the optic cup, with its
anterior and posterior borders (Fig. 1). The distance

Fig. 1 The distance between the line connecting both ends
of Bruch’s membrane (yellow line) and the anterior border of
the LC (green line) was defined as the lamina cribrosa depth
(LCD). Lamina cribrasa thickness (LCT) was defined as the
distance between the anterior (green line) and posterior sur-
faces (blue line) of the LC

between the line connecting both ends of Bruch’s
membrane (yellow line) and the anterior border of
the LC (green line) was defined as the lamina cri-
brosa depth (LCD). Lamina cribrosa thickness
(LCT) was defined as the distance between the ante-
rior (green line) and posterior surfaces (blue line)
of the LC. LC parameters were measured using
the manual caliper tool of Adobe Photoshop soft-
ware (version 6.0, Adobe Systems, Inc., San Jose,
CA). Two independent examiners measured both
LCT and LCD twice, and the mean values were
used. RNFL thickness was measured by scanning
a peripapillary circle with a diameter of approxi-
mately 3.45 mm with the standard protocol while
the eye tracking system was activated. The global
and regional (temporal, superotemporal, superona-
sal, nasal, inferonasal, and inferotemporal sectors)
RNFL thicknesses were obtained from the analy-
sis, and the global measurement value was used for
the mean RNFL thickness. Macular thickness was
obtained from the macular thickness map examina-
tion procedure of the EDI mode of SD-OCT.
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Statistical analysis

Statistical Package for Social Science (SPSS) (ver-
sion 22.0; SPSS Inc. Chicago IL, USA) was used in
the analyses. Continuous variables were defined as
mean + SD. The chi-square test was used to evaluate
gender differences between groups. To compare data
among different groups, the Kruskal-Wallis test was
used. To assess whether there was a statistically sig-
nificant difference among the groups, the One-Way
ANOVA was performed. A p-value less than 0.05
was considered statistically significant.

Results

Patient characteristics are shown in Table 1. The
mean age was 65.1+10.7 years in the POAG
group, 64.4+11.0 years in the PEXG group, and
63.0+9.6 years in the control group. There was
no statistically significant difference in terms of
age among the three groups (p=0.91). There were
27 females and 27 males in the POAG and PEXG
groups, whereas the control group had 13 females and
12 males, with no significant difference (p=0.57 and
0.71, respectively). All cases in the study groups had
a bilateral clinical presentation.

LCT, LCD, IOP, and mean deviation (MD) values
of the study groups are presented in Table 2. Remark-
ably, in both POAG and PEXG groups, LCT was
significantly thinner in the center, mid-superior, and

Table 1 Clinical

L Parameters POAG group (n=29) PEXG group (n=25) Control P value

characteristics of the study
group

groups (n=25)
POAG, primary open-
angle glaucoma; PEXG, Age (years) 65.1+10.7 64.4+11.0 63.0+£9.6 091
pseudoexfoliation Gender Female (n, %) 15 (51.7%) 12 (48%) 13 (52%)  0.57
glaucoma; n=number of Male (n, %) 14 (48.3%) 13 (52%) 1248%) 071
patients

Table 2 Comparison of the lamina cribrosa thickness, lamina cribrosa depth, intraocular pressure, and mean deviation values among

the study groups

PARAMETER POAG (n=58) PEXG (n=50) Control P Value
(n=30) POAG-PEXG POAG-Con- PEXG-Con-  Total
trol trol

Mid superior ~ Right 182.3+43.6  178.0+36.8 27294265  0.903 <0.001* <0.001% <0.001%*
LCT (um)  Left 173.5+394  173.0+43.0 272.5+267  0.998 <0.001%* <0.001* <0.001%
Center LCT  Right 189.2+43.0  188.5+41.1 278.1+26.0 0.972 <0.001* <0.001* <0.001*
(pm) Left 180.6+41.1  180.3+442 2782+269  1.000 <0.001* <0.001* <0.001%*
Mid inferior ~ Right 181.1+41.5 1783379 274.5+268  0.956 <0.001* <0.001* <0.001%*
LCT (um)  yeft  170.7+46.7  172.9+43.0 2745+272  0.979 <0.001%* <0.001% <0.001*
LCD (pm) Right 327.9+69.5 331.7+£964  265.6+11.5 0978 0.004* 0.003* 0.001*
Left 3262+825 346.7+1048 268.0+9.3  0.599 0.020%* 0.002%* 0.002+
IOP (mmHg) Right 18334 17.8+6.5 148+44  0.895 0.012* 0.050% 0.011%
Left  19.0+5.1 164+5.9 146+3.6  0.123 0.005* 0.432 0.006%
MD (dB) Right  44+15 45+13 0.1+0.1 0933 <0.001* <0.001* <0.001*
Left 46+14 48+13 0.1+0.1  0.768 <0.001* <0.001* <0.001*

POAG, primary open-angle glaucoma; PEXG, pseudoexfoliation glaucoma; LCT, lamina cribrosa thickness; LCD, lamina cribrosa
depth; IOP, intraocular pressure; MD; mean deviation

*Statistically significant
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mid-inferior areas in both eyes than in the control
group (p<0.001). However, no statistically signifi-
cant difference was detected between the POAG and
PEXG groups in terms of LCT in all three measure-
ment locations in both eyes (p >0.05). Similarly, LCD
was significantly lower in the control group com-
pared to the POAG and PEXG groups (p <0.05), but
there was no significant difference in LCD between
the POAG and PEXG groups (p=0.978 and 0.599,
respectively). Additionally, the mean MD value in
the visual field test was significantly lower in the
control group than in the POAG and PEXG groups
(»<0.001), but there was no significant difference
between the POAG and PEXG groups (p=0.933 and
0.887, respectively).

Although there was no significant difference in
the mean IOP value of both eyes between the POAG
and PEXG groups (p=0.895 and 0.123, respec-
tively), a significant difference was detected between
the POAG group and the control group in both eyes
(»=0.012 and 0.005, respectively). On the other
hand, while there was a significant difference in the
mean IOP value between the PEXG group and the
control group in the right eye, no significant differ-
ence was detected in the left eye (p=0.050 and 0.432,
respectively).

The comparison of RNFL thickness and macular
thickness among groups is presented in Table 3. The
mean RNFL thickness was significantly lower in both
the POAG group and the PEXG group compared to
the control group in both eyes (p <0.05). When the
POAG and PEXG groups were compared, the mean
RNFL thickness of the POAG group was significantly
lower than that of the PEXG group in both eyes
(»=0.04 and 0.016, respectively). The mean macular
thickness was significantly lower in the POAG and

PEXG groups than in the control group in both eyes
(p<0.05). When comparing the PEXG and POAG
groups, there was no significant difference in the
mean macular thickness in both eyes (p=1.00 and
0.998, respectively).

Discussion

Glaucoma is a progressive disease that affects mil-
lions of people worldwide and causes severe vision
loss in many cases. Since the damage caused by
glaucoma is irreversible, early diagnosis of the dis-
ease and monitoring of its progression are critical.
Considering that in addition to functional vision loss
that may occur during the course of glaucoma and
that serious losses may also arise in the retinal nerve
fiber layer (RNFL), it is obvious that the use of visual
field testing alone will be insufficient in the diagno-
sis and follow-up of the disease. Therefore, objective
and quantitative evaluation of ONH and RNFL is of
great importance. To achieve this, modern diagnostic
devices, including the enhanced depth imaging (EDI)
technique, which is available in SD-OCT, have been
developed [16].

The LC, which is located in the scleral foramen,
is a porous, mesh-like structure consisting of retinal
blood vessels, retinal ganglion cell axons, and colla-
gen fiber bundles from the inner layers of the sclera
[18]. The LC, on the other hand, is also the primary
site of retinal ganglion cell axonal damage in glau-
coma. [19]. High IOP causes mechanical stress and
strain on the posterior structural elements of the eye,
particularly on the LC and surrounding tissues. The
optic nerve fibers, which penetrate the sclera at the
LC level and exit the eye, are extremely sensitive to

Table 3 Comparison of the retinal nerve fiber layer (RNFL) thickness and macular thickness between groups

PARAMETER POAG (n=58) PEXG (n=50) Control P Value
=50
(n=50) POAG-PEXG POAG-Con- PEXG-Con-  Total
trol trol
RNFL thick-  Right 7474267  902+203  106.6+5.1  0.004* <0.001* 0.002* <0.001*
ness (MM)  Left  79.9+209  912+169  1068+9.1  0.016* <0.001* 0.001* <0.001*
Macular thick- Right 2765+35  2767+27  288.5+21 1.000 0.023* 0.044% 0.012%
ness (m)  Left 2732431 2743433 2867429 0998 0.082* 0.084* 0.021%

POAG, primary open-angle glaucoma; PEXG, pseudoexfoliation glaucoma; RNFL, retinal nerve-fiber layer

*Statistically significant
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increased pressure. High IOP-induced stress and ten-
sion cause axonal damage and disrupt axonal trans-
port, resulting in compression and deformation of the
LC [6, 7]. Histological studies on animals and cadav-
eric or enucleated eyes revealed that morphological
changes in the LC occur in the early stages of the dis-
ease [20]. Furthermore, structural differences in the
LC may play an important role in glaucoma patho-
genesis, explaining why increased IOP does not cause
equal damage in each eye. These changes are assumed
to be caused by a variety of underlying mechanisms.
General structural changes in the LC, such as thin-
ning and back displacement, are thought to occur as
a result of applying a mechanical force of high IOP to
the LC [8]. However, due to local differences such as
laminar density in the LC architecture, this mechani-
cal stress does not disperse homogeneously [8]. Con-
versely, chronic exposure to increased IOP causes
localized changes in addition to widespread modifica-
tions, especially in areas of large pores and weak con-
nective tissue on the upper and lower periphery of the
LC[1, 8].

In the study of Kim et al. examining how IOP
affects the LC position in patients with POAG, it was
found that the LC position was significantly dislo-
cated posteriorly in eyes with POAG and high IOP
compared to eyes with POAG and low IOP [10].
In Won et al.’s study, the curvature of the LC was
compared in PEXG and POAG, and it was deter-
mined that PEXG eyes had a steeper curved LC than
POAG eyes with a similar level of glaucoma sever-
ity [9]. Kim YW et al. evaluated the LC curvature
with swept-source OCT in POAG patients, and it was
determined that the LC posterior bowing increased in
POAG eyes, which was significantly associated with
structural ONH changes [10]. Ersoz et al. examined
the LC curvature of 70 patients with PEXG and 68
age- and gender-matched healthy subjects with SD-
OCT and found that the increase in the curvature
was associated with the severity of PEXG [11]. Yang
et al. measured the LC insertion into the peripapillary
sclera and optic nerve pia in normal and early experi-
mental glaucoma monkey eyes and found that migra-
tion of the LC is a sign of early cupping in monkey
experimental glaucoma [13]. In the study of Braun-
smann et al., which included three donor eyes with
PEX and three age-matched control eyes, the stiff-
ness of the LC and peripapillary sclera was examined
by atomic force microscopy [14]. The authors found
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that the stiffness of the LC was significantly reduced
in eyes with PEX and concluded that the ONH was
more vulnerable to glaucomatous damage in these
PEX eyes. Wang et al. examined the 3-dimensional
microarchitecture of the LC with swept-source OCT
and showed that the beam thickness to pore diam-
eter ratio and pore diameter standard deviation were
higher in patients with glaucoma [21]. All these men-
tioned studies show that the LC is vulnerable to dam-
age in many ways in glaucoma and is the primary
location of glaucomatous damage.

In their study on mild, moderate, and advanced
glaucoma patients using electron microscopy, Quig-
ley et al. found significant thinning in advanced
glaucoma patients [1]. Furlanetto et al. reported that
central and mid-peripheral LC were located more
posteriorly in glaucomatous eyes than in the control
group [22]. According to our results, although there
was no statistically significant difference between the
POAG and PEXG groups in the LCT measurement
made in the center, mid-superior, and mid-inferior
areas of both eyes, LCT in both the POAG and PEXG
groups was lower than the control group. Similarly,
we found that the LCD was significantly lower in
the control group compared to the POAG and PEXG
groups, but there was no significant difference in LC
depth between the POAG and PEXG groups. Kim
S et al. evaluated the LC characteristics in patients
with PEXG (n=21) and POAG (n=35) using EDI-
OCT and found that the LCT was thinner in eyes with
PEXG (121.3+13.0 pum) compared to POAG eyes
(133.4 +14.5 ym) at similar levels of glaucoma sever-
ity [15]. However, similar to our results, the authors
reported that the depth of the anterior LC was not dif-
ferent between the POAG and PEXG groups. Li et al.
analyzed the morphological changes in the LC of
patients with POAG using EDI-OCT and compared
52 POAG eyes with 50 healthy eyes [23]. The authors
found that the LCT was thinner in eyes with POAG
than in healthy eyes. Similarly, in our study, LCT
in the POAG group was significantly thinner in the
central, mid-superior, and mid-inferior areas of both
eyes compared to the control group. This shows that
LCT is obviously thinner in glaucoma patients, and
our findings are consistent with the results of previ-
ous studies.

Netland et al. examined ONHs from patients with
PEXG and POAG and age-matched healthy indi-
viduals using electron microscopy and immunogold
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detection of elastin [24]. They concluded that in eyes
with PEXG, elastin synthesis and/or degradation in
the ONH was abnormally regulated and that these
eyes were more susceptible to damage. Moghimi
et al. compared one eye each of 32 nonglaucomatous
PEX cases and 29 healthy individuals to evaluate
LCT in patients with PEX [25]. After taking images
through the center, mid-superior, and mid-inferior
of the ONH, the researchers found that the LCT of
PEX cases was thinner than that of healthy individ-
uals in three areas. In our study, LCT in the PEXG
group was found to be significantly thinner in the
central, mid-superior, and mid-inferior areas of both
eyes compared to the control group, similar to pre-
vious studies. However, the noteworthy point here
is that, according to our results, there is no differ-
ence between PEXG and POAG in terms of LCT and
LCD. Yet, it has been reported that PEXG manifests
itself as high IOP with severe fluctuations despite
IOP-lowering treatments and has a worse prognosis
than POAG [26]. However, in our study, there was
no significant difference in mean IOP pressure level
between the PEXG and POAG groups, which may
explain the lack of significant difference between the
two groups. Moreover, it has been suggested that LC
parameters may be affected by various other factors
apart from the type of glaucoma, such as glaucoma
severity [15]. Additionally, it has been reported that
some factors such as the age of onset of glaucoma, its
acute or chronic course, duration of the disease, LC
structure of the patient, and local blood flow differ-
ences may affect the severity of local or widespread
changes in the LC [8]. All these factors may explain
the lack of significant difference between PEXG and
POAG groups in LC parameters in our study as well
as in some previous studies [15]. Undoubtedly, multi-
center and longitudinal studies analyzing LC changes
in glaucoma patients are necessary to prove this.
OCT provides objective and quantitative data
to demonstrate the known structural defects of
glaucoma. In particular, the measurement of peri-
papillary RNFL thickness is very critical in the
diagnosis and follow-up of glaucoma. In the study
of Schuman et al., the mean RNFL thickness was
95.9+10.09 pum in the control group (n=107),
80.3 + 18.4 um in the early glaucoma group (n=64),
and 50.7 +13.6 ym in the advanced glaucoma group
(n=18) [27]. The authors found a statistically sig-
nificant difference in RNFL thickness between

healthy and glaucomatous eyes, particularly in the
lower quadrant, and a strong correlation between
RNFL thickness and visual field parameters. In
the study of Korkmaz et al. comparing eyes with
glaucoma and healthy individuals, the mean RNFL
thickness was significantly lower in the glaucoma
group (97.03 +£13.85 um) than in the control group
(113.48 +£9.00 um) [28]. Similarly, in our study, the
mean RNFL thickness was significantly lower in
both the POAG group and the PEXG group com-
pared to the control group in both eyes. Moreover,
when the POAG and PEXG groups were compared,
the mean RNFL thickness of the POAG group was
significantly lower than that of the PEXG group in
both eyes.

Paunescu et al. determined the mean macular
thickness in normal eyes as 235+9.8 um using a
time-domain OCT (Stratus, Carl Zeiss Meditec Inc.,
Dublin, CA), and this value was lower than the mean
macular thickness in the control group in our study
(288.5+21 pm in the right eye, and 286.7+29 um
in the left eye) [29]. However, in some studies com-
paring SD-OCT with time-domain OCT, it was
reported that subfield thickness was measured 30 to
55 microns lower in time-domain OCT [30, 31]. In
their study comparing cases with glaucoma-suspect
eyes and glaucoma eyes, Leung et al. reported that
the mean macular thickness was significantly less in
the glaucoma group, but when the glaucoma identifi-
cation performance was examined, the measurement
of peripapillary RNFL thickness was a more valu-
able indicator than the total macular thickness [32].
Greenfield et al. discovered that the mean macular
thickness in the glaucoma group was significantly
lower than in the control group, and it was also sig-
nificantly associated with the visual field mean defect,
pattern standard deviation, and mean RNFL thickness
[33]. Parikh et al. observed that outer inferior macular
thickness and volume parameters in early glaucoma
are significantly different from healthy individuals
[34]. According to our findings, similar to the results
of other studies, the mean macular thickness was sig-
nificantly lower in the POAG and PEXG groups than
in the control group, but there was no significant dif-
ference between the POAG and PEXG groups.

The main limitations of the present study were the
small number of patients and a single-center study
design. However, unlike previous studies, the inclu-
sion of a control group and the comparison of patients
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with POAG and PEXG are important advantages of
the study.

In conclusion, in this study, we found that the LCT
and LCD of patients with POAG and PEXG were
thinner than those of healthy individuals, but there
was no significant difference between the LCT of
patients with POAG and PEXG. We also found that
patients with POAG and PEXG had lower RNFL
thickness and total macular thickness than healthy
individuals. Therefore, we believe that LC measure-
ment plays an important role in the diagnosis and
management of glaucoma patients. For more defini-
tive results, additional clinical studies in larger series
and patient groups are recommended.
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