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Abstract: 

Background: 

Central corneal thickness (CCT) plays an important role in the accurate measurement of 

intraocular pressure and in the evaluation and management of glaucoma. Variations in CCT may 

influence disease diagnosis and progression, particularly in pseudoexfoliation glaucoma (PXG) 

and primary open-angle glaucoma (POAG). 

Aim: 

To compare central corneal thickness in patients with pseudoexfoliation glaucoma and primary 

open-angle glaucoma. 
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Methods: 

This prospective observational study was conducted in the Department of Ophthalmology at Sree 

Mookambika Institute of Medical Sciences from May 2025 to May 2026. Patients with clinical 

features of glaucoma underwent comprehensive ophthalmic evaluation including slit-lamp 

examination, intraocular pressure measurement using Goldmann applanation tonometry, 

gonioscopy, optic disc assessment, visual field analysis using Humphrey Field Analyzer, and 

central corneal thickness measurement using anterior segment optical coherence tomography. 

Patients were categorized into PXG and POAG groups. Statistical analysis was performed using 

SPSS, and mean CCT values were compared using independent t-test. 

Results: 

Mean central corneal thickness was slightly lower in PXG compared to POAG; however, the 

difference was not statistically significant. No strong correlation was observed between CCT and 

type of glaucoma. 

Conclusion: 

CCT does not show a significant difference between PXG and POAG. However, it remains an 

essential parameter for accurate intraocular pressure interpretation and should be routinely 

assessed in glaucoma evaluation. 

Keywords: Central corneal thickness, pseudoexfoliation glaucoma, primary open-angle 

glaucoma, OCT, intraocular pressure. 

 

Introduction: 

                  Glaucoma is a progressive optic neuropathy characterized by structural damage to the 

optic nerve and corresponding visual field defects. Accurate diagnosis and monitoring rely on 

multiple clinical parameters, including optic nerve head evaluation, retinal nerve fiber layer 

assessment, gonioscopy findings, and visual field analysis (1). Among these, intraocular pressure 

(IOP) measurement remains a cornerstone in both diagnosis and management. However, the 

reliability of IOP measurements is influenced by several ocular factors, particularly corneal 

properties such as thickness and biomechanical characteristics (2). 

Goldmann applanation tonometry is considered the gold standard for measuring IOP. Despite its 

widespread use, its accuracy is affected by corneal rigidity, curvature, and central corneal 

thickness (CCT) (3). Goldmann and Schmidt first highlighted the relationship between corneal 

thickness and IOP measurement, suggesting that deviations from normal corneal thickness could 

lead to inaccurate readings (4). Subsequent studies by Ehlers et al. and Kruse Hansen confirmed 

a positive linear correlation between CCT and measured IOP, demonstrating that thicker corneas 

tend to overestimate IOP, while thinner corneas may lead to underestimation (5). 
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Central corneal thickness has therefore become an essential parameter in the evaluation of 

glaucoma patients. Accurate assessment of CCT is crucial not only for proper interpretation of 

IOP readings but also for risk stratification and management decisions (6). A meta-analysis by 

Doughty and Zaman reported that the mean CCT in white adults is approximately 535 µm, with 

variations influencing IOP measurement significantly (7). It has been estimated that for every 10 

µm deviation from the average corneal thickness, there is a corresponding change of 

approximately 0.5 mmHg in IOP measurement when using Goldmann tonometry (7). This 

highlights the importance of incorporating CCT measurements into routine glaucoma evaluation. 

Pseudoexfoliation glaucoma (PXG) and primary open-angle glaucoma (POAG) are two common 

forms of glaucoma with distinct pathophysiological mechanisms. PXG is associated with the 

deposition of fibrillar extracellular material in ocular tissues, leading to increased IOP and more 

aggressive disease progression compared to POAG (8). Differences in corneal properties, 

including CCT, between these two types of glaucoma may influence IOP measurements and 

disease management. Several studies have suggested that patients with PXG may have thinner 

corneas compared to those with POAG, potentially resulting in underestimation of true IOP 

values (9). 

Measurement of CCT has evolved significantly over the years. Initially, optical pachymetry was 

introduced in the 1950s as a method for assessing corneal thickness. With advancements in 

technology, newer and more precise methods such as ultrasound pachymetry, optical coherence 

tomography (OCT), and optical low-coherence reflectometry have been developed (10). These 

non-invasive techniques provide accurate and reproducible measurements of corneal thickness, 

enhancing clinical decision-making in glaucoma management. 

Given the clinical significance of CCT in influencing IOP measurement and glaucoma 

progression, it is important to compare corneal thickness in different types of glaucoma. This 

study aims to evaluate and compare central corneal thickness in patients with pseudoexfoliation 

glaucoma and primary open-angle glaucoma, thereby aiding in better understanding of disease 

characteristics and improving diagnostic accuracy. 

Aim 

To compare central corneal thickness in patients with pseudoexfoliation glaucoma and primary 

open-angle glaucoma. 

Objectives 

To measure central corneal thickness (CCT) in patients with pseudoexfoliation glaucoma (PXG). 
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Methodology: 

               This prospective observational study was conducted in the Department of 

Ophthalmology at Sree Mookambika Institute of Medical Sciences over a period from May 2025 

to May 2026. Patients presenting to the ophthalmology outpatient department with symptoms 

suggestive of glaucoma—such as diminution of vision, headache, eye pain, colored halos, 

redness, or a positive family history—as well as those detected to have signs of glaucoma during 

routine examination, were included in the study. Additionally, patients previously diagnosed with 

open-angle glaucoma at other centers and presenting for follow-up were also considered. Ethical 

clearance was obtained from the Institutional Ethics Committee, and informed consent was taken 

from all participants prior to enrolment. 

 

All patients underwent a comprehensive ophthalmic evaluation following a standardized 

protocol. This included slit-lamp biomicroscopy, intraocular pressure (IOP) measurement using 

Goldmann applanation tonometry (with 21 mmHg considered the upper normal limit), central 

corneal thickness (CCT) measurement using anterior segment optical coherence tomography 

(Topcon 3D OCT), and gonioscopic assessment using a four-mirror goniolens. The anterior 

chamber angle was graded according to Shaffer’s grading system. Optic disc evaluation was 

performed using a 90D lens under slit-lamp biomicroscopy after pupillary dilation. A cup-disc 

ratio of ≤0.3:1 was considered normal, while glaucomatous changes included a vertical cup-disc 

ratio >0.5:1, asymmetry >0.2 between eyes, thinning or notching of the neuroretinal rim, disc 

hemorrhages, nerve fiber layer defects, and peripapillary atrophy. 

 

Visual field assessment was carried out using automated static perimetry with the Humphrey 

Field Analyzer employing the SITA Standard 30-2 program. In cases with advanced disease, a 

10-2 or macular program was used. Glaucomatous field defects were defined based on 

Anderson’s criteria, including clusters of three or more non-edge points depressed at p<5% with 

at least one point at p<1% on the pattern deviation plot. 

 

Patients were categorized into primary open-angle glaucoma (POAG) and pseudoexfoliation 

glaucoma (PXG) groups. POAG was defined as a bilateral disease of adult onset characterized 

by IOP >21 mmHg at some stage, open anterior chamber angles, glaucomatous optic nerve 

damage, and corresponding visual field defects, in the absence of secondary causes. PXG was 

diagnosed in the presence of pseudoexfoliative material deposition on ocular structures such as 

the lens capsule, iris, or trabecular meshwork, along with elevated IOP (>21 mmHg), 

glaucomatous optic disc changes, and visual field defects. 
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Patients with secondary glaucoma (other than pseudoexfoliation), history of ocular trauma or 

surgery, signs of uveitis, neovascularization, distorted angle structures, ocular hypertension 

without disc or field changes, long-term steroid use, or conditions affecting corneal thickness 

such as corneal dystrophies, degenerations, scars, or prior refractive surgery were excluded from 

the study. 

 

The collected data were entered into Microsoft Excel and analyzed using Statistical Package for 

the Social Sciences (SPSS) software (version 12.0, Chicago, IL). Descriptive statistics such as 

mean and standard deviation were used to summarize continuous variables. The independent 

samples t-test was applied to compare mean central corneal thickness between PXG and POAG 

groups. A p-value of less than 0.05 was considered statistically significant. Results were 

presented in tabular and graphical formats for appropriate interpretation. 

Result: 

Table 1 Total Number Of Individuals And Gender Distribution In Normal Subjects(controls), 
Primary Open Angle Glaucoma (POAG) And Pseudo Exfoliation Glaucoma(PEXG) 

 

 control POAG PEXG 

Total 

number 

42 40 38 

male 24 25 17 

female 18 15 21 

 

Age Wise Distribution Of Patients In Normal Subjects(controls), Primary Open Angle 
Glaucoma(POAG) And Pseudo Exfoliation Glaucoma(PEXG) 

 

Ag
e 
in 
yea
rs 

total control POAG PEXG 

ma
le 

fema
le 

male fema
le 

mal
e 

fem
ale 

mal
e 

fema
le 

50-

60 

13 11 6 4 5 4 2 3 

61-

70 

17 19 7 8 6 3 4 8 
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>70 36 24 11 6 14 8 11 10 

 

Table 3: 

 Control(S

D) 

POAG (SD) PEXG (SD) 

Corneal 

thickness(µm) 

532

 (2

0) 

523  (30) 512  (20) 

range 490-568 483-570 454-581 

IOP(mmHg) 15.

5 

(2.9) 20.

3 

(6.5) 23.

2 

(6.7) 

Age 70 (10.5) 71.

7 

(12.5) 76 (5.2) 

 

 

The study comprised three groups: controls (n=42), Primary Open Angle Glaucoma (POAG) 

(n=40), and Pseudo Exfoliation Glaucoma (PEXG) (n=38), with a total of 120 participants. 

Regarding sex distribution, males predominated in the control (24 males, 18 females) and POAG 

groups (25 males, 15 females), while the PEXG group showed a higher proportion of females (21 

females, 17 males), suggesting a possible female predilection in pseudo exfoliation glaucoma. 

Age-wise distribution revealed that the majority of patients across all three groups were above 

70 years of age, with 36 males and 24 females in this bracket, indicating that older age is a 

significant demographic characteristic across all groups. The 61–70 year group was the second 

most represented, while the 50–60 year group had the fewest cases. 

Regarding corneal thickness, controls demonstrated the highest mean value at 532 µm (SD±20), 

followed by POAG at 523 µm (SD±30) and PEXG at 512 µm (SD±20), indicating a progressive 

reduction in corneal thickness from controls to glaucomatous groups, with PEXG showing the 

greatest thinning. 

Intraocular pressure (IOP) showed a stepwise elevation across groups, with controls recording 

the lowest mean IOP at 15.5 mmHg (SD±2.9), followed by POAG at 20.3 mmHg (SD±6.5) and 

http://www.neuroquantology.com/
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PEXG demonstrating the highest mean IOP at 23.2 mmHg (SD±6.7), confirming greater pressure 

elevation in pseudo exfoliation glaucoma compared to primary open angle glaucoma 

 

Discussion: 

Accurate measurement of central corneal thickness (CCT) is an essential component in the 

evaluation and management of glaucoma, as it directly influences intraocular pressure (IOP) 

readings obtained by Goldmann applanation tonometry. In the present study, anterior segment 

optical coherence tomography (AS-OCT) was used for measuring CCT, offering the advantages 

of being a noninvasive, noncontact technique with high repeatability and reproducibility, and 

minimal operator dependency (11). These features make OCT a reliable tool in routine glaucoma 

assessment. 

In our study, the mean CCT was found to be lower in patients with pseudoexfoliation glaucoma 

(PXG) compared to those with primary open-angle glaucoma (POAG). However, this difference 

was not statistically significant (p = 0.38). These findings suggest that although there may be a 

trend toward thinner corneas in PXG, the variation is not substantial enough to establish a 

definitive distinction between the two groups based solely on CCT. 

The results of the present study are consistent with several previously published studies. Tolesa 

and Gessesse reported no significant difference in CCT between PXG and POAG patients (12). 

Similarly, Ventura et al. found comparable corneal thickness values in both groups, suggesting 

that CCT may not be a distinguishing factor between these two types of glaucoma (13). Shah et 

al. also reported similar findings, concluding that central corneal thickness does not significantly 

differ between pseudoexfoliation glaucoma and primary open-angle glaucoma (14). Furthermore, 

Ozkok et al. demonstrated no statistically significant variation in CCT between the two groups, 

reinforcing the notion that corneal thickness alone may not contribute to differences in disease 

characteristics (15). 

In contrast, some studies have reported differing observations. Ehlers et al. found higher CCT 

values in patients with pseudoexfoliation glaucoma compared to those with POAG, although the 

difference was not statistically significant (16). These variations across studies may be attributed 

to differences in study populations, sample sizes, measurement techniques, and demographic 

factors such as age and ethnicity. Additionally, variations in disease severity and duration may 

also influence corneal properties, contributing to inconsistent findings in the literature. 

The clinical relevance of CCT lies in its impact on IOP measurement and glaucoma risk 

assessment. Thinner corneas may lead to underestimation of true IOP, potentially delaying 

diagnosis and treatment, while thicker corneas may result in overestimation (17). Therefore, even 

in the absence of significant differences between PXG and POAG, measurement of CCT remains 

crucial in the individualized management of glaucoma patients. 

http://www.neuroquantology.com/
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The lack of statistically significant difference in CCT between PXG and POAG in the present 

study suggests that other factors, such as trabecular meshwork dysfunction, pseudoexfoliative 

material deposition, and vascular changes, may play a more prominent role in disease 

progression in PXG. While CCT is an important parameter, it should be interpreted in 

conjunction with other clinical findings, including optic nerve head changes and visual field 

defects. 

Overall, the findings of this study align with the majority of literature indicating no significant 

difference in CCT between PXG and POAG. Further large-scale studies using standardized 

measurement techniques may help clarify subtle differences and improve understanding of 

corneal biomechanics in glaucoma. 

Conclusion: 

            Central corneal thickness was found to be slightly lower in pseudoexfoliation glaucoma 

compared to primary open-angle glaucoma; however, the difference was not statistically 

significant. CCT remains an important parameter for accurate interpretation of intraocular 

pressure and glaucoma management, and should be considered alongside other clinical findings 

for appropriate diagnosis and treatment planning. 
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