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ABSTRACT 

Background: Primary open-angle glaucoma (POAG) is an ocular entity that causes optic neuropathy. Thin central corneal thickness 

(CCT) in patients with POAG correlates with changes in various optic nerve head structural parameters. Additionally, racial 

differences exist in CCT and optic disc parameters. Herein, we assessed the potential relationship between CCT and optic nerve 

head parameters in treatment-naive patients of Persian ethnicity who were diagnosed with POAG of varying severity levels. 

Methods: This hospital-based analytical cross-sectional study recruited patients of Persian ethnicity diagnosed with treatment-

naive POAG. Participants underwent detailed optometric and ophthalmic examinations. Visual field testing was performed using 

a Humphrey perimeter. Spectral-domain optical coherence tomography (OCT) was performed using a Cirrus OCT device to record 

optic nerve head parameters: disc area, rim area, vertical cup-to-disc ratio, average cup-to-disc ratio, cup volume, and average 

retinal nerve fiber layer thickness (RNFLT). The CCT was measured using an ultrasonic pachymeter. 

Results: We recruited 168 eyes of 84 patients with POAG with a mean (standard deviation) age of 60.30 (12.50) years, comprising 

33 (39.29%) men and 51 (60.71%) women. While weak but statistically significant inverse correlations of CCT with the vertical cup-

to-disc ratio (r = - 0.19; P < 0.05), average cup-to-disc ratio (r = - 0.17; P < 0.05), and cup volume (r = - 0.17; P < 0.05) were found, other 

optic nerve parameters showed no significant correlations with CCT (all P > 0.05). Stepwise multiple linear regression analysis 

indicated that, for each unit increase in the vertical cup-to-disc ratio, the CCT decreased by 54.98 µm (P < 0.05). 

Conclusions: The CCT in eyes with treatment-naive POAG of varying severity levels in a Persian ethnic group was weakly but 

statistically significantly inversely correlated with the vertical cup-to-disc ratio, average cup-to-disc ratio, and cup volume. For 

every unit increase in the vertical cup-to-disc ratio, the CCT decreased by 54.98 µm. Our findings indicate that in patients with 

POAG, CCT correlates with some changes in structural optic nerve head parameters, including the cup volume and 

vertical/average cup-to-disc ratios. Further longitudinal studies including individuals from various racial backgrounds and POAG 

severity levels are needed to verify the relationship between CCT and optic nerve parameters at different time points of disease 

progression. 
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 CCT and ONH parameters in POAG 

INTRODUCTION 

Primary open-angle glaucoma (POAG) is a conditioned characterized by optic neuropathy and leads to irreversible blindness if left 

untreated [1]. As the disease is often asymptomatic, its diagnosis may be delayed [2, 3]. Currently, the most effective treatment for 

POAG involves controlling intraocular pressure (IOP) [4, 5]. The accuracy of IOP measurement is affected by central corneal thickness 

(CCT) [6]. A thin CCT is also an independent risk factor for POAG, a finding first reported in the Ocular Hypertension Treatment 

Study [7, 8]. 

Functional and structural tests are essential for diagnosing and assessing POAG progression [9]. A perimetry test is a functional 

assessment of the visual field, but visual field defects may not be noticeable in the early stages of the disease [9, 10]. However, changes 

in the structure of the optic nerve head and thickness of the retinal nerve fiber layer (RNFLT) may occur before any detectable visual 

field defects are noticeable on perimetry, and could predict future visual field changes. Therefore, a thorough structural examination 

may provide valuable information in the early stages of the disease [9, 10]. 

In patients with POAG, a thin CCT correlates with various changes in structural optic nerve head parameters, including the 

vertical and horizontal cup-to-disc ratios, disc area, and loss of the neuroretinal rim area [11, 12]. Patients with open-angle glaucoma 

or ocular hypertension and a thin CCT also demonstrate greater shallowing of the optic cup after IOP reduction [13]. Additionally, 

racial differences in the CCT and optic disc parameters, as determined using Cirrus optical coherence tomography (OCT), have been 

reported [14-16]. We investigated the potential relationship between CCT and optic nerve head parameters in treatment-naive 

patients of Persian ethnicity diagnosed with POAG of varying severity levels. 
 

METHODS 

This hospital-based analytical cross-sectional study recruited consecutive patients of Persian ethnicity diagnosed with 

treatment-naive POAG from among individuals who were referred to a tertiary referral center over the course of one academic 

year. All participants were diagnosed by a subspecialist glaucoma consultant at the glaucoma clinic located in Amir Al-

Momenin Hospital, Rasht City, Iran. The study protocol was approved by the Research Ethical Committee of Guilan Medical 

University in Rasht and adhered to the principles of the Declaration of Helsinki. Before enrollment, all participants were fully 

informed about the study details and provided written informed consent for participation. 

We included both eyes of individuals of Persian origin [17], aged 30 years and older, who had best-corrected distance 

visual acuity (BCDVA) of 20/40 or better, IOP of 21 mmHg or higher, open-angle on indirect gonioscopy examination, and 

repeatable visual field defects evident in two consecutive reliable perimetry tests that were consistent with glaucomatous 

visual field loss and changes in the optic disc indicative of glaucoma. Individuals were excluded if they had other types of 

glaucoma; myopia > -5 diopters (D); astigmatism of ≥ 3 D; a history of any ocular surgeries, laser therapy, or trauma; systemic 

comorbidities, such as diabetes mellitus; retinal, choroidal, or optic nerve lesions or neurological disorders that could affect 

retinal RNFLT; poor quality OCT [18]; wore contact lenses; or were lactating or breast feeding. 

Participants underwent detailed optometric and ophthalmic examinations. Initially manifest refraction was performed 

using an autorefractor (KR-8000 autorefractor, Topcon, Tokyo, Japan) with subjective refraction, followed by determination 

of BCDVA using the Snellen E-chart at a 6-m distance. For all participants, a single subspecialist glaucoma consultant 

performed detailed anterior segment examination using a slit-lamp (Haag-Streit AG, Koniz, Switzerland), IOP measurement 

using a Goldmann applanation tonometer (AT 900, Haag-Streit), indirect gonioscopy using a Goldmann three-mirror lens 

(Volk Optical, Inc., Mentor, OH, USA), and posterior segment examination with optic nerve head assessment under a slit-

lamp through an accessory lens of 78.0 D (Volk Optical, Inc.). 

An expert optometrist using static automated white-on-white threshold perimetry (SITA Standard 24-2, Humphrey Field 

Analyzer; Carl Zeiss Meditec, Inc., Dublin, CA) performed visual field testing. Two reliable perimetry assessments were 

conducted consecutively for each eye [19, 20] and a subspecialist glaucoma consultant interpreted results. Spectral-domain 

OCT (Cirrus HD-OCT, software version 5.0; Carl Zeiss Meditec, Inc., Dublin, CA) imaging was performed [21] by an expert 

optometrist. If good quality scans were obtained [18], data of optic nerve head parameters, i.e., disc area, rim area, vertical 

cup-to-disc ratio, average cup-to-disc ratio, cup volume, and average RNFLT, were extracted for each eye [18, 22, 23]. CCT 

measurements were conducted by an expert optometrist using an ultrasonic pachymeter (UP-1000, Nidek Co., Tokyo, Japan) 

after instilling tetracaine 0.5% eyedrops (Anestocaine, Sina Daru Co., Tehran, Iran) in each eye 2 min prior to the procedure. 

All measurements were taken between 10:00 AM and 2:00 PM, at least 2 h after the patient woke up. The patient was instructed 

to sit and focus on a light target while the ultrasound probe was positioned perpendicularly to the center of the cornea. Five 

consecutive measurements were taken, and the mean value of these measurements was recorded. 

Data were collected and analyzed using IBM SPSS Statistics for Windows (version 21.0; IBM Corp., Armonk, NY, USA). 

The normality of data distribution was assessed using the Kolmogorov – Smirnov test. Continuous and categorical variables 

are reported as means (with standard deviations [SD]), along with the minimum and maximum values, or as frequencies 

(with percentages), respectively. To evaluate the correlation between the CCT and optic nerve head parameters, Pearson’s 

product-moment correlation was used for parameters with a normal distribution, while Spearman’s rank correlation was 

applied for parameters with a non-normal distribution. Stepwise multiple linear regression analysis was conducted to identify 

significant CCT predictors, with CCT considered as the dependent variable and optic nerve head parameters as the 

independent variables [24]. A P-value < 0.05 was deemed statistically significant. 
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RESULTS 
 

Table 1. Demographic and clinical characteristics of patients of Persian origin with treatment-naive POAG 

Variable Value 

Age (y), Mean ± SD (Range) 60.30 ± 12.50 (30 to 84) 

Sex (Men / Women), n (%) 33 (39.29) / 51 (60.71) 

CCT (µm), Mean ± SD (Range) 548.22 ± 36.84 (470 to 650) 

IOP (mmHg), Mean ± SD (Range) 28.14 ± 5.55 (22 to 50) 

Disc area (mm2), Mean ± SD (Range) 2.15 ± 0.43 (1.40 to 3.77) 

Rim area (mm2), Mean ± SD (Range) 0.99 ± 0.28 (0.27 to 1.55) 

Vertical CDR, Mean ± SD (Range) 0.68 ± 0.13 (0.24 to 0.92) 

Average CDR, Mean ± SD (Range) 0.70 ± 0.12 (0.23 to 0.93) 

Cup volume (mm2), Mean ± SD (Range) 0.47 ± 0.31 (0.01 to 1.53) 

Average RNFLT (µm), Mean ± SD (Range) 82.93 ± 12.82 (48 to 115) 

Abbreviations: POAG, primary open angle glaucoma; y, years; SD, standard deviation; n, number of patients; %, percentage; CCT, central 

corneal thickness; µm, micrometres; IOP, intraocular pressure; mmHg, millimetre of mercury; mm2, square millimetre; CDR, cup-to-disc 

ratio; RNFLT, retinal nerve fibre layer thickness. Note: Range expressed by writing minimum to maximum. 

 

Table 2. Correlation between the CCT and optic nerve head parameters in eyes with treatment-naive POAG  

Abbreviations: CCT, central corneal thickness; POAG, primary open angle glaucoma; µm, micrometers; mm2, millimeter of square; CDR, 

cup-to-disc ratio; RNFLT, retinal nerve fiber layer thickness. Note: P-values < 0.05 are shown in bold; r, ⃰ Spearman or  ⃰  ⃰ Pearson 

correlation coefficients value. 

 

Table 3. Stepwise multiple linear regression analysis results for optic nerve head parameters predictive of CCT in eyes 

with treatment-naive POAG in patients of Persian origin 

 Abbreviations: CCT, central corneal thickness; POAG, primary open angle glaucoma; CI, confidence interval; CDR, cup-to-disc ratio; 

RNFLT, retinal nerve fiber layer thickness. Note: CCT is a single dependent variable in this model; Stepwise multiple linear regression 

analysis was run to detect the significant predictors of CCT; P < 0.05 was considered significant. 

Variables 
CCT (µm) 

 r P-value 

Disc area (mm2)  - 0.13 ⃰ 0.085 

Rim area (mm2)  + 0.09 ⃰  ⃰ 0.238 

Vertical CDR  - 0.19 ⃰  ⃰ 0.014 

Average CDR  - 0.17  ⃰  ⃰ 0.025 

Cup volume (mm2)  - 0.17 ⃰ 0.028 

Average RNFLT (µm)  + 0.07 ⃰  ⃰ 0.386 

Model Independent 

variables 

Unstandardized 

coefficients 

Standard error 

of estimate  

Standardized 

coefficients 

95% CI Significance 

value 

1 Constant 665.46 60.57 - 545.84 – 785.08 < 0.001 

Disc area 16.51 19.41 0.19 -21.83 – 54.85 0.396 

Rim area - 45.84 39.90 - 0.35 - 124.64 – 32.96 0.252 

Vertical CDR - 92.44 69.72 - 0.32 - 230.13 – 45.24 0.187 

Cup volume - 4.99 23.17 - 0.04 - 50.74 – 40.76 0.830 

Average RNFLT 0.02 0.34 0.01 - 0.65 – 0.70 0.946 

Average CDR - 62.86 96.70 - 0.20 - 253.83 – 128.11 0.517 

2 Constant 666.13 59.57 - 548.50 – 783.77 < 0.001 

Disc area 16.27 19.05 0.19 - 21.34 – 53.89 0.394 

Rim area - 44.65 35.73 - 0.34 - 115.21 – 25.19 0.213 

Vertical CDR - 93.16 68.72 - 0.32 - 228.85 – 42.54 0.177 

Cup volume - 4.63 22.50 - 0.04 - 49.06 – 39.79 0.837 

Average CDR - 61.61 94.65 - 0.19 - 248.51 – 125.29 0.516 

3 Constant 663.18 57.65 - 549.34 – 777.03 < 0.001 

Disc area 13.51 13.47 0.16 - 13.09 – 40.10 0.317 

Rim area - 40.19 28.34 - 0.31 - 96.15 – 15.77 0.158 

Vertical CDR - 93.62 68.48 - 0.32 - 228.84 – 41.59 0.173 

Average CDR - 57.91 92.65 - 0.18 - 240.85 – 125.04 0.533 

4 Constant 639.50 43.37 - 553.87 – 725.13 < 0.001 

Disc area 8.45 10.74 0.10 - 12.76 – 29.65 0.433 

Rim area - 29.63 22.71 - 0.23 - 74.47 – 15.21 0.194 

Vertical CDR - 117.99 56.19 - 0.41 - 228.94 – -7.04 0.037 

5 Constant 620.82 36.24 - 549.26 – 692.38 < 0.001 

Rim area - 16.47 15.34 - 0.13 - 46.75 – 13.81 0.284 

Vertical CDR - 82.92 34.13 - 0.29 - 150.30 – -15.53 0.016 

6 Constant 585.51 15.25 - 555.40 – 615.61 < 0.001 

Vertical CDR - 54.98 22.10 - 0.19 - 98.62 – - 11.34 0.014 
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We recruited 168 eyes of 84 patients with POAG, with a mean (SD) age of 60.30 (12.50) years. The cohort comprised 33 (39.29%) 

men and 51 (60.71%) women. Table 1 summarizes demographic and clinical characteristics of study participants.  

Table 2 shows the results of the correlation analysis between the CCT and optic nerve head parameters. While weak but 

statistically significant inverse correlations were found between the CCT and the vertical cup-to-disc ratio (r = - 0.19; P < 0.05), 

average cup-to-disc ratio (r = - 0.17; P < 0.05), and cup volume (r = - 0.17; P < 0.05), other parameters showed no significant 

correlation with CCT (all P > 0.05).  

Table 3 shows the results of stepwise multiple linear regression analysis, which indicated that for each unit increase in 

the vertical cup-to-disc ratio, the CCT decreased by 54.98 µm (P < 0.05). 
 

DISCUSSION 

We investigated eyes diagnosed with treatment-naive POAG of varying severity levels in patients of Persian ethnicity [17]. 

We found a weak but statistically significant inverse correlation between the CCT and the vertical cup-to-disc ratio, average 

cup-to-disc ratio, and cup volume. However, no significant correlations were observed between the CCT and other 

parameters. Stepwise multiple linear regression analysis indicated that for every unit increase in the vertical cup-to-disc ratio, 

the CCT decreased by 54.98 µm. 

Mokbel et al. [11] conducted a study involving 80 eyes from 50 patients with medically controlled POAG, including 42 

eyes with a thick CCT (≥ 540 μm) and 38 eyes with a thin CCT (< 540 μm). The CCT measurements were taken using ultrasonic 

pachymetry, and optic nerve head topography was assessed with the Heidelberg Retina Tomograph II, a confocal scanning 

laser ophthalmoscope. Perimetry was performed using a static automated Humphrey visual field analyzer with program 24-

2. They found a negligible but significant positive correlation between the CCT and the rim area, as well as the vertical and 

horizontal cup-to-disc ratios, and a weak but significant inverse correlation with the disc area. However, no significant 

correlation was found between the CCT and cup area [11]. In contrast, the CCT did not correlate with the rim or disc area in 

our study, whereas it showed a weak but significant inverse correlation with the cup volume and vertical/average cup-to-

disc ratios.  

Pakravan et al. [12] conducted a study involving 212 eyes from 137 patients diagnosed with POAG. They measured the 

CCT using ultrasonic pachymetry and assessed the optic nerve head using the Heidelberg Retina Tomograph II. Among the 

72 eligible eyes in their analysis, they discovered a weak inverse correlation between the CCT and the disc area that was both 

statistically and clinically significant [12]. Nevertheless, we did not detect such a correlation among eyes with treatment-naive 

POAG. Prata et al. [25] studied 42 patients diagnosed with treatment-naive POAG. They found a weak, inverse correlation 

between the CCT and the mean cup depth; however, they found no correlation of the CCT with the cup-to-disc ratio. The 

authors concluded that, among treatment-naive patients with newly diagnosed POAG, those with thinner corneas and lower 

values of corneal hysteresis exhibited a larger cup-to-disc ratio and a deeper cup, regardless of the IOP values and the disc 

size [25]. In contrast to the non-significant results found by Prata et al. [25], when we similarly investigated eyes with 

treatment-naive POAG, we found a weak but statistically significant inverse correlation between the CCT and the vertical or 

average cup-to-disc ratio. The discrepancies between the outcomes of the current and previous studies [11, 12, 25] could have 

arisen from differences in instruments used to measure optic nerve parameters, the ethnic background of the participants, or 

the severity levels of glaucoma. Further studies are needed to verify these proposed reasons.  

Akkaya et al. [26] conducted a prospective study involving 101 eyes with POAG, including 60 from patients with and 

41 from patients without diabetes. They used an ocular response analyzer to measure corneal hysteresis and the corneal 

resistance factor, while the Heidelberg Retina Tomograph-III was used to assess optic disc parameters. Additionally, the 

Spectralis OCT was used to measure RNFLT. The researchers found that the group with diabetes had significantly higher 

mean corneal resistance factor, mean rim area, and rim volume values than did the group without diabetes. However, the 

cup area, cup volume, and cup shape showed a significantly weak direct correlation with glycated hemoglobin levels. The 

difference in mean RNFLT between the two groups was not statistically significant. These results raise questions about 

whether diabetes provides a protective effect against glaucomatous optic nerve damage in POAG patients, from various 

perspectives [26]. Considering the above findings [26], we excluded individuals who had diabetes or other systemic 

comorbidities in order to detect the actual effect of POAG on optic nerve parameters.  

Lesk et al. [13] studied 32 patients with open-angle glaucoma or ocular hypertension. The patients underwent optic 

nerve head topography using Heidelberg Retina Tomograph evaluation, perimetry testing using a static automated 

Humphrey visual field analyzer with program 24-2, and CCT measurements using ultrasonic pachymetry. The results 

showed that patients with thinner corneas experienced significantly greater reductions in both mean and maximum cup 

depth. However, these reductions did not differ significantly between patients with open-angle glaucoma and those with 

ocular hypertension [13]. These findings indicate that our results in patients with POAG could be compared to those of 

Kaushik et al. [27], who included 51 eyes with ocular hypertension and 35 normal eyes. Ultrasonic pachymetry was used to 

measure the CCT and a Zeiss Stratus OCT device was used to measure the average, inferior average, and superior average 

RNFLT, as well as optic nerve parameters. In eyes with ocular hypertension, the CCT had a direct significant correlation with 

all three retinal nerve fiber layer (RNFL) measurements, the rim area, and the horizontally integrated rim width, and an 

inverse significant correlation with the cup-to-disc ratio and the cup area [27]. Likewise, we observed a statistically significant 
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inverse correlation between the CCT and the cup-to-disc ratio. However, our other outcomes were not similar to those of 

Kaushik et al. [27].  

The pathogenesis of POAG varies between Asian populations and those of other ethnicities [28]. It is therefore 

particularly important to consider the racial background of participants with diseases with strong racial and ethnic differences 

in presentation and severity, such as open-angle glaucoma [29, 30]. People of African descent are disproportionately impacted 

by POAG [30]. Furthermore, extensive evidence shows the effect of racial background on ocular parameters measured in 

healthy [16, 31-33] or diseased eyes [15, 28, 31, 34]. In this study, we exclusively included individuals of a single (Persian) 

ethnicity [17]. In Badr et al.’s study [15] the CCT was measured using optical low-coherence reflectometry in 1512 eyes of 929 

patients diagnosed with various types of glaucoma across different ethnicities. They found that African Americans had the 

thinnest mean CCT, at 518.62 µm, followed by Asians, at 539.29 µm. The relatively thin CCT among Asians may partially 

explain the high rates of normal-tension glaucoma observed in this group. Among Asians, the Chinese had the thinnest mean 

CCT, at 537.66 µm [15]. In a multivariable analysis of ocular biometrics involving 7601 phakic participants (7225 without and 

376 with POAG), significant risk factors for POAG were identified as Latino ethnicity, refractive myopia, and longer axial 

length [31]. In the current study, individuals of Persian ethnicity with treatment-naive POAG had a mean CCT of 548.22 µm, 

indicating a thicker CCT in this specific Asian ethnic group. Stepwise multiple linear regression analysis of our participants’ 

data revealed that, for each unit increase in the vertical cup-to-disc ratio, the CCT decreased by 54.98 µm. 

The current study employed a Cirrus OCT to measure RNFLT and optic nerve parameters in eyes with treatment-naive 

POAG in patients of Persian ethnicity [17]. Racial differences in the optic disc area, the average cup-to-disc-ratio, vertical cup-

to-disc ratio, cup volume, and RNFLT measured by the Cirrus OCT, were reported in an assessment of 284 normal individuals 

aged 18–84 years of European, Chinese, African, or Hispanic descent [14]. Using a Zeiss Stratus OCT device, Samarawickrama 

et al. [33] assessed the optic nerve head and RNFL parameters of 4118 children, aged 6–12 years, of both European Caucasian 

and East Asian ethnicities. They found that East Asian children had larger mean cup-to-disc ratios, a thicker average RNFL, 

and thicker non-nasal RNFL quadrants than those of their European Caucasian counterparts. The authors concluded that 

these anatomical differences may help to explain some racial variations in glaucoma susceptibility, which could account for 

the lower prevalence of open-angle glaucoma observed in Asians [33]. The average RNFLT in our participants was 82.93 µm, 

ranging from 48 to 115 µm. 

Peripapillary RNFLT and macular ganglion cell-inner plexiform layer parameters in eyes with or suspected of having 

glaucoma differed significantly among various racial and ethnic groups stratified by glaucoma severity [35]. Comparing the 

optic disc size measured by the Heidelberg Retinal Tomograph II in glaucomatous eyes from individuals across different 

ethnic backgrounds showed that white Americans had a smaller disc size than did all other races [34]. Disparities in POAG 

risk by race and ethnicity may exist in individuals with myopia [36]. Blacks are more likely than Whites to report glaucoma 

[37]. In comparison to Whites, healthy eyes in Black individuals exhibited larger optic disc areas, as measured by the 

Heidelberg Retina Tomograph, a thicker RNFL both superiorly and inferiorly when evaluated by OCT, a slightly higher IOP 

as measured by Goldmann applanation tonometry, and a thinner CCT as assessed by ultrasonic pachymetry. These findings 

indicate that race significantly influences optic disc topography and the measurements of superior and inferior RNFLT in 

healthy eyes [32]. Using a Cirrus OCT device, the mean (SD) disc area, rim area, and cup volume among our participants of 

Persian ethnicity [17] and POAG were measured as 2.15 (0.43), 0.99 (0.28), and 0.47 (0.31) mm2 with an average RNFLT of 

82.93 (12.83) µm. 

The need for race-adjusted interpretation of data from the Cirrus device has previously been highlighted, due to 

observed structural differences in peripapillary RTNFLT in the eyes of healthy Black Americans [38]. Addis et al. further 

indicated that reclassification using color coding suggested that the current Cirrus database may not accurately assess 

glaucomatous nerve changes in patients of African descent [38]. The diagnostic accuracy of two spectral-domain OCT devices 

in patients with POAG revealed that Spectralis RNFLT measurement varied significantly between individuals of African 

descent and those of European descent. In contrast, the performance of the Cirrus RNFLT measurement was consistent across 

both races. These findings remained unchanged even after adjusting for factors, such as age, CCT, IOP, axial length, disc area, 

and visual field mean deviation [39]. Measuring RNFLT and Bruch membrane opening minimum rim-width revealed that 

the Spectralis OCT demonstrated consistently lower diagnostic performance in individuals of African descent than in those 

of European descent [40]. These findings highlighted the importance of assessing optic nerve parameters across various racial 

backgrounds, both with and without ocular comorbidities. Moreover, it emphasizes the importance of our findings 

concerning CCT and optic nerve parameters in individuals of Persian ethnicity [17] who were diagnosed with treatment-

naive POAG. 

This study reported the mean values for CCT and various optic nerve parameters, revealing an association between the 

CCT and some optic nerve metrics in patients of Persian descent with treatment-naive POAG across different severity levels. 

However, the study had some limitations. First, the cross-sectional design of the study limited our ability to assess changes 

in these parameters or the strength of their associations over time, particularly in relation to disease progression and responses 

to IOP-lowering medications. Additionally, the absence of a control group hindered comparisons between the mean values 

and the strength of the associations observed in treatment-naive POAG eyes and those of healthy individuals from the same 
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ethnic background. Future longitudinal studies with larger sample sizes in the same ethnic group should stratify 

glaucomatous eyes based on severity levels and should compare these parameters with those of healthy individuals. This will 

help to verify our preliminary findings and provide more robust data on this specific type of glaucoma in patients of Persian 

ethnicity. Finally, deep learning methods are being developed for the automated detection of open-angle or angle-closure 

glaucoma using images from anterior segment OCT [41-45]. Future research could focus on utilizing images obtained from a 

Cirrus OCT in eyes with POAG to create an artificial intelligence-based method for the accurate and early detection of this 

potentially blinding condition. Such research could lead to improved management strategies for individuals with POAG. 
 

CONCLUSIONS 

We observed a weak but statistically significant inverse correlation between the CCT and the vertical cup-to-disc ratio, average cup-

to-disc ratio, and cup volume in eyes with treatment-naive POAG of varying severity levels in the Persian ethnic group. For every 

unit increase in the vertical cup-to-disc ratio, we found a corresponding decrease of 54.98 µm in the CCT. Our findings indicate that 

in patients with POAG, CCT correlates with some changes in structural optic nerve head parameters, including the cup volume and 

vertical/average cup-to-disc ratios. Further longitudinal studies including individuals from various racial backgrounds and different 

stratifying severity levels of POAG, are needed to provide strong evidence on the relationship between the CCT and optic nerve 

parameters at different time points of disease progression. 
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