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ABSTRACT: 

Purpose: To compare the central corneal thickness (CCT) and intraocular pressure (IOP) in 

patients with pseudoexfoliation syndrome (PXF) and healthy individuals.    

Material & methods: This study was conducted on 100 eyes of patients with PXF and 100 

eyes of patients without PXF. Patients with history of ocular injury, surgery, corneal disorder 

and preexisting glaucoma were excluded. Best corrected visual acuity was recorded using 

Snellen chart. A detailed anterior & posterior segment evaluation was done. IOP was 

recorded using Goldmann applanation tonometer and CCT measured by ultrasonic 

pachymetry.  

Results: CCT was thinner in patients with PXF compared to healthy individuals and was 

clinically significant with p value <0.001. Corrected IOP was higher in patients with PXF 

compared to normal eyes. 

Conclusion: The study showed that cornea is thinner in patients with PXF which can give a 

false low IOP reading. PXF is a common cause for secondary glaucoma which is difficult to 

manage with faster progression & responds poorly to topical medications. This can be 

prevented by measuring CCT & corrected IOP in patients with PXF. 
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INTRODUCTION 

Pseudoexfoliation syndrome (PXF) is a microfibrillopathy resulting due to single 

nucleotide polymorphism (SNP) of lysyl oxidase 1 gene (LOXL1) located on chromosome 15 

[1]. It is commonly seen in adults above 60 years of age. Non-genetic risk factors include 

environmental factors like UV exposure, low ambient temperature; dietary factors as 

decreased folate intake, high caffeine consumption; chronic low grade ocular inflammation. It 
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is characterized by deposition and accumulation of flakes of exfoliative material over several 

aqueous humor lined ocular structures like the corneal endothelium, pupillary margin, 

anterior lens capsule, zonules, ciliary body and trabecular meshwork. Various studies have 

shown that PXF is associated with increased risk for cardiovascular and cerebrovascular 

disorders [2-4]. It is the most common identifiable cause of secondary open angle glaucoma 

worldwide. PXF is diagnosed after dilation of pupil by slit lamp examination, hence an 

undilated examination usually misses PXF [5]. After pupil dilation, the anterior lens capsule 

shows a traditional pattern of exfoliative material deposition that is composed of three zones: 

a granular peripheral zone, a clear middle zone and a homogenous central disc-shaped zone 

that corresponds to the pupil diameter [6]. 

It has been established that patients with PXF have lower basal densities of endothelial 

and epithelial cells. Therefore, central corneal thickness (CCT) is significantly thinner in eyes 

with PXF than normal [7]. Goldmann applanation tonometry (GAT) is the international “gold 

standard” for intraocular pressure (IOP) measurements [8]. CCT plays an important role in 

diagnosis of glaucoma as thinner corneas underestimate IOP and thicker corneas overestimate 

the IOP [9]. Hence, a correction factor needs to be added to the measured IOP in cases with 

higher or lower CCT. The present study aims to compare the CCT in eyes with PXF with 

normal eyes, which is an important independent variable in measuring accurate IOP and to 

correlate the central corneal thickness with the IOP in patients with pseudoexfoliation 

syndrome and healthy individuals. 

 

MATERIALS AND METHODS 

This was a cross sectional study conducted on patients attending the ophthalmology 

outpatient department (OPD) at a tertiary eye care center in South India. 100 eyes of patients 

with PXF and 100 eyes of patients without PXF were included. Institutional Ethical 

Committee clearance was obtained for the study. Written informed consent was obtained 

from all the patients participating in the study.  

Inclusion criteria: Patients with PXF diagnosed on slit lamp after dilated evaluation and 

patients with healthy eyes without PXF diagnosed on slit lamp.                                          

Exclusion criteria: Patients with history of ocular injury, prior ocular surgery, corneal          

disorder and preexisting glaucoma and who refused to give consent.  

All the patients in the study underwent a detailed ophthalmic evaluation by a single 
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ophthalmologist. Visual acuity was recorded using Snellen’s visual acuity chart, anterior 

segment examination was done on a slit-lamp to confirm the presence of PXF. CCT was 

measured using ultrasonic pachymetry by a single observer. After application of a topical 

anesthetic, ten readings at the center of the cornea were taken until the standard deviation for 

the ten readings was 5µm or less. Intraocular pressure was measured using GAT. IOP was 

corrected according to CCT reading. GAT was performed after pachymetry in order to 

minimize the measurement errors originated by direct contact to the cornea. Gonioscopy was 

performed to evaluate the angle structures and the angle was graded by Shaffer's system. 

Dilated fundus examination was done and any findings if present were documented. 

Sample size calculations: Using the following formula: 𝑛 =
𝑍2𝑃 (1−𝑃)

𝑒2
  

Where,  

n = sample size 

Z = z score of level of confidence (95%) =1.96 

P = expected prevalence based on pilot study = 7% = 0.07 

e = margin of error = 5% = 0.05 

𝑛 =
(1.96)2𝑥 0.07 (1 − 0.07)

0.05𝑥 0.05
 

       𝑛 = 100 

Therefore the minimum sample size in each group was 100 eyes. The data was tabulated and 

the mean, ratio and percentages of the variables were calculated. Statistical analysis was done 

using statistical package for social sciences (SPSS) software and significance by p values was 

calculated using Fischer’s exact test with p<0.05 was considered significant. 

RESULTS 

 

This study was conducted on 200 eyes divided into two groups. Group 1 included 

eyes with PXF and Group 2 included normal eyes without PXF. In PXF eyes, the mean age 

was 66.22 ± 15.14 years where as in non PXF eyes, mean age was 60.39 ± 14.62 years 

[Table1]. In PXF eyes, 64 were males and 36 were females while in non PXF eyes, 58 were 
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males and 42 were females [Figure2]. The CCT was more commonly in the range of 501-550 

µm in both the groups [table2]. The mean CCT in  PXF eyes was 523± 31.3 µm and in non 

PXF eyes was 542 ±23.3 µm and the difference was statistically significant (p<0.001) 

[Table4]. The mean IOP in PXF eyes was 14.9 ± 3.24 mm Hg and in non PXF eyes was 14.1 

± 2.14 mm Hg. The mean corrected IOP in PXF eyes was 17.2±2.84 mm Hg and in non PXF 

eyes was 14.3±2.25 mmHg [Table4, Figure3]. The difference in mean corrected IOP between 

two groups was statistically significant with p value of <0.001 [Table4]. CCT was less than 

500 microns in 22 eyes with PXF and in 4 eyes with no PXF. The corrected IOP was more 

than 21mmHg in 12 eyes in PXF group and none in non PXF group [Table3]. The PXF eyes 

had shown a false low IOP due to thin cornea. Gonioscopy showed open angles in all 

patients. Dilated fundus examination showed glaucomatous optic disc changes in 5 patients of 

PXF group with corrected IOP more than 21mm Hg. Visual field test showed corresponding 

field defects. These patients were treated with anti-glaucoma medications followed up 

regularly. 

 

 

Figure1: Age distribution Figure2: Gender distribution 

 

 

Table2: Central corneal thickness (CCT) distribution  

CCT(µm) GROUP 1 GROUP 2 

400-450 2 0 

Table1: Age distribution of eyes 

Age group (years) Group1 Group2 

51-60 26 38 

61-70 39 47 

>70 35 15 

Total 100 100 
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451-500 20 4 

501-550 61 66 

551-600 16 27 

601-650 1 3 

TOTAL 100 100 

 

Table4: Comparison of mean Central corneal thickness distribution 

 Mean CCT(µm) p-value 

Group 1 523 ± 31.3 <0.001 

Group 2 542 ± 23.3 

Comparison of mean Corrected Intraocular pressure (IOP) distribution 

 Mean corrected IOP(mm Hg) p-value 

Group 1 17.2 ± 2.84 <0.001 

Group 2 14.3 ± 2.25 

 

  
 

Figure3: Mean Intraocular pressure before and after CCT correction 

 

 

 

DISCUSSION 

Pseudoexfoliation is the most common cause of secondary open angle glaucoma [5]. 

Table3: Corrected Intraocular pressure (IOP) distribution 

Corrected IOP (mmHg) GROUP 1 GROUP 2 

10-15 29 68 

16-20 59 32 

21-25 11 0 

26-30 1 0 

TOTAL 100 100 

Group2 (normal) Group1 (PXF) 

14.3 14.1 14.9 

17.2 

After CCT correction Before CCT correction 

 



  
NeuroQuantology | June 2026 | Volume 24 | Issue 6 | Page 137-144 | doi: :10.48047/nq.2026.24.6. NQ26013 
Praveen kumar K V / Comparison of Central corneal thickness and Intraocular pressure in Pseudoexfoliation syndrome and Healthy 
individuals  

Eissn: _1303-5150              142       www.neuroquan tology.com  

PXF have been shown to have reduced basal epithelial and endothelial cell densities [7]. 

Presence of PXF is strongly associated with thinning of the cornea due to apoptosis of the 

keratocytes of anterior corneal stroma. Previous researchers have shown that thinner corneas 

in pseudoexfoliation syndrome are an added risk factor for progression of glaucoma as 

thinner corneas can lead to underestimation of IOP and thereby delaying the diagnosis 

[8,9,10]. In the present study, in eyes with PXF, the mean age was 66.22±15.14 years. 

Among 100 eyes 64 were males and 36 were females with ratio of 1.7:1. This showed 

predominance in the males similar to the study by Sultana et al.[11] where, the male: female 

ratio in the PXF group was 1.7:1 and in the PXG group was 2.6:1. In the study done by 

Ozcura et al. the mean CCT was significantly thinner in PXF eyes than in control eyes [12]. 

Spoorthy et al. found that in PXF eyes, CCT was thinner compared to the control eyes [13]. 

The study conducted by Asritha et al. had similar results —the CCT was thin in PXF group 

and PXG group [14]. In contrary, in the study by Hepsen et al, the mean CCT in PXF eyes 

(546.4µm) was not significantly different from the control eyes (542.9µm) [15].  In our study 

the mean CCT in eyes with PXF was 523± 31.3µm whereas in controls was 542± 23.3 µm 

which was statistically significant similar to studies by Ozcura and Spoorthy et al. The mean 

IOP in PXF eyes was 14.9±3.24 mm Hg and in non PXF eyes was 14.1 ±2.14mmHg which 

was almost similar, but the mean corrected IOP in PXF was 17.2 ± 2.84 mm Hg and non PXF 

eyes was 14.3 ±2.25 mmHg and the difference was statistically significant with p value of 

<0.001. Similar results were reported in the study by Priyadarshini et al, where there was an 

increase of about 3.1 mm Hg in the corrected IOP of both eyes, which was statistically 

significant (p-value = 0.000) [16]. 

Limitations of the present study included lack of age and gender matched controls to 

compare the CCT and IOP with PXF eyes, cross sectional nature of the study. The strengths 

of the study include a fairly larger sample size, all the readings were taken by a single 

examiner to prevent inter person variability and gold standard methods were used to measure 

the IOP and CCT. 

 
 

CONCLUSION 

The study concludes that patients with pseudoexfoliation syndrome have thinner corneas as 

compared to controls without PXF. Therefore CCT should be measured in all patients of PXF 

to prevent low estimation of IOP as PXF glaucoma is difficult to manage and it progresses 
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faster and responds poorly to topical medications. It also causes corneal endothelial 

dysfunction, poor mydriasis and zonular dialysis. Thus, measuring CCT helps us to measure 

the IOP accurately eventually preventing secondary glaucomatous damage of the eyes in 

patients with PXF. 
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