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Pseudoexfoliation syndrome (PEX) is an age-related systemic 

disorder characterized by the accumulation of abnormal fibrillar 

extracellular material in ocular tissues and various organs of the 

body. In ophthalmology, pseudoexfoliation syndrome is considered 

one of the major risk factors for the development and progression 

of secondary open-angle glaucoma. Structural alterations 

associated with PEX contribute to impaired aqueous humor 

outflow, increased intraocular pressure, and progressive optic nerve 

damage. 

The aim of this study was to evaluate the role of pseudoexfoliation 

syndrome as a risk factor in glaucoma development and to analyze 

the clinical and morphological features associated with disease 

progression. A comparative clinical study was conducted involving 

patients diagnosed with pseudoexfoliation syndrome and patients 

with pseudoexfoliative glaucoma. Ophthalmological examination 

included visual acuity assessment, tonometry, gonioscopy, slit-

lamp biomicroscopy, and optic nerve evaluation. 

The findings demonstrated that patients with pseudoexfoliation 

syndrome had significantly elevated intraocular pressure and more 

pronounced degenerative changes in anterior segment structures 

compared to controls. Progressive optic disc alterations and visual 

field defects were more frequently observed in patients with 

pseudoexfoliative glaucoma. Accumulation of pseudoexfoliative 

material in the trabecular meshwork was associated with impaired 

aqueous humor drainage and increased glaucoma risk. 

In conclusion, pseudoexfoliation syndrome represents an important 

independent risk factor for glaucoma development. Early diagnosis 

and comprehensive ophthalmological monitoring are essential for 

preventing disease progression and preserving visual function. 
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Introduction 

Pseudoexfoliation syndrome is a chronic age-related disorder characterized by the 

production and accumulation of abnormal fibrillar extracellular material within 

ocular tissues, particularly in the anterior segment of the eye. The syndrome is 

widely recognized as one of the most significant risk factors for the development of 

secondary open-angle glaucoma and is associated with progressive ocular 

degeneration. 

The pathological material produced in pseudoexfoliation syndrome accumulates on 

the lens capsule, iris, ciliary body, zonular fibers, and trabecular meshwork. These 

structural alterations contribute to impaired aqueous humor circulation and increased 

resistance to outflow, resulting in elevated intraocular pressure. Persistent elevation 

of intraocular pressure plays a central role in optic nerve damage and the 

development of glaucomatous neuropathy. 

Pseudoexfoliative glaucoma is considered a more aggressive form of glaucoma 

compared with primary open-angle glaucoma. It is often characterized by higher 

intraocular pressure levels, rapid progression of optic nerve damage, and increased 

risk of visual field loss. In addition, patients with pseudoexfoliation syndrome 

frequently demonstrate vascular and degenerative alterations that may further 

contribute to ocular ischemia and disease progression. 

Clinical manifestations of pseudoexfoliation syndrome vary depending on the 

severity of structural changes and associated complications. Early stages may remain 

asymptomatic, whereas advanced disease is commonly associated with decreased 

visual acuity, elevated intraocular pressure, and characteristic glaucomatous changes 

of the optic disc. 

Comprehensive ophthalmological examination plays a crucial role in the diagnosis 

of pseudoexfoliation syndrome and early detection of glaucoma. Identification of 

pseudoexfoliative material during slit-lamp examination, combined with assessment 

of intraocular pressure and optic nerve condition, allows timely diagnosis and 

monitoring of disease progression. 

Understanding the relationship between pseudoexfoliation syndrome and glaucoma 

is important for improving early diagnosis, identifying high-risk patients, and 

optimizing treatment strategies aimed at preserving visual function. 

Therefore, the aim of the present study was to investigate pseudoexfoliation 

syndrome as a risk factor for glaucoma development and to evaluate the associated 

clinical and morphological changes in affected patients. 

Materials and Methods 

This study was conducted as a comparative clinical investigation aimed at evaluating 

pseudoexfoliation syndrome as a risk factor for glaucoma development. A total of 

86 patients aged between 55 and 78 years participated in the study. The participants 

were divided into two groups: patients diagnosed with pseudoexfoliation syndrome 

without glaucoma and patients with pseudoexfoliative glaucoma. 
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All patients underwent comprehensive ophthalmological examination under 

standard clinical conditions. The examination protocol included assessment of visual 

acuity, intraocular pressure measurement, slit-lamp biomicroscopy, gonioscopy, 

ophthalmoscopy, and visual field analysis. 

Intraocular pressure was measured using applanation tonometry. Special attention 

was paid to fluctuations in intraocular pressure and asymmetry between eyes. Slit-

lamp examination was performed to detect pseudoexfoliative deposits on the 

anterior lens capsule, pupillary border, and other anterior segment structures. 

Gonioscopy was used to evaluate the condition of the anterior chamber angle and 

trabecular meshwork. The degree of trabecular pigmentation and the presence of 

pseudoexfoliative material within the drainage system were assessed. 

Ophthalmoscopic examination focused on optic disc morphology, including cup-to-

disc ratio and glaucomatous changes of the optic nerve. 

Visual field testing was carried out using automated perimetry to identify functional 

defects associated with glaucoma progression. Structural changes of the optic nerve 

head were additionally evaluated in selected patients through imaging analysis. 

The study evaluated the following clinical and morphological parameters: 

intraocular pressure level, pseudoexfoliative material deposition, trabecular 

pigmentation, optic disc alterations, visual field defects, and structural changes of 

the anterior segment of the eye. 

All obtained data were processed using descriptive statistical analysis. Quantitative 

variables were expressed as mean ± standard deviation, while qualitative findings 

were presented as percentages for comparative assessment between groups. 

Results 

Clinical examination demonstrated that patients with pseudoexfoliation syndrome 

showed significant structural and functional ocular changes associated with 

increased glaucoma risk. Elevated intraocular pressure was observed more 

frequently in patients with pseudoexfoliative glaucoma compared to patients with 

pseudoexfoliation syndrome without glaucomatous involvement. 

Slit-lamp biomicroscopy revealed characteristic pseudoexfoliative deposits on the 

anterior lens capsule and pupillary margin in the majority of examined patients. In 

several cases, deposition of fibrillar material was accompanied by signs of iris 

atrophy and pigment dispersion within the anterior chamber. 

Gonioscopic examination demonstrated increased trabecular pigmentation and 

accumulation of pseudoexfoliative material in the drainage angle structures. These 

alterations were more pronounced in patients with elevated intraocular pressure and 

advanced glaucomatous changes. 

Morphological assessment of the optic disc revealed progressive enlargement of the 

cup-to-disc ratio in patients with pseudoexfoliative glaucoma. Visual field analysis 

identified peripheral visual field defects and localized scotomas, indicating 

functional impairment of the optic nerve. 

Table 2. Clinical Characteristics of Patients with Pseudoexfoliation Syndrome 
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Parameter 
PEX Without 

Glaucoma 

Pseudoexfoliative 

Glaucoma 

Mean intraocular pressure 

(mmHg) 
21.4 ± 2.1 29.7 ± 3.4 

Trabecular pigmentation Moderate Pronounced 

Optic disc changes Mild Significant 

Visual field defects Rare Frequent 

Pseudoexfoliative deposits Present Extensive 

Note. Clinical findings obtained from ophthalmological examination of study 

participants. 

In addition, patients with pseudoexfoliative glaucoma demonstrated more rapid 

progression of optic nerve damage and greater instability of intraocular pressure 

compared to patients without glaucoma. Structural alterations of the anterior 

segment were associated with impaired aqueous humor outflow and increased 

resistance within the trabecular meshwork. 

The obtained findings indicate that pseudoexfoliation syndrome contributes 

significantly to glaucomatous changes through progressive structural degeneration 

of ocular drainage pathways and optic nerve damage. 

 
Figure 1. Ophthalmological Manifestations of Pseudoexfoliation Syndrome and 

Glaucoma 

Note. Representative ophthalmological findings demonstrating pseudoexfoliative 

deposits, optic disc changes, and glaucomatous visual field defects. 

Discussion 

The findings of the present study demonstrate that pseudoexfoliation syndrome is 

strongly associated with structural and functional ocular alterations that significantly 

increase the risk of glaucoma development. The accumulation of pseudoexfoliative 
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material within the anterior segment of the eye contributes to progressive 

impairment of aqueous humor outflow and elevation of intraocular pressure. 

One of the major observations of this study was the significantly higher intraocular 

pressure in patients with pseudoexfoliative glaucoma compared to patients with 

pseudoexfoliation syndrome without glaucomatous damage. Persistent elevation of 

intraocular pressure is considered the primary pathogenic mechanism leading to 

optic nerve degeneration and visual field loss. The obtained results indicate that 

pseudoexfoliative changes accelerate the progression of glaucomatous neuropathy. 

The pronounced trabecular pigmentation and accumulation of fibrillar material 

observed during gonioscopy suggest progressive obstruction of the trabecular 

meshwork. Structural degeneration of the drainage system reduces aqueous humor 

circulation and increases resistance within the anterior chamber angle. These 

alterations explain the instability and fluctuations of intraocular pressure frequently 

observed in pseudoexfoliative glaucoma. 

Morphological changes of the optic disc identified in this study indicate progressive 

damage to optic nerve fibers. Enlargement of the cup-to-disc ratio and development 

of visual field defects were more severe in patients with advanced pseudoexfoliative 

glaucoma. These findings confirm the aggressive clinical course of glaucoma 

associated with pseudoexfoliation syndrome. 

Another important aspect of the study is the role of age-related degenerative 

processes in disease progression. Pseudoexfoliation syndrome is commonly 

observed in elderly patients and is associated with chronic structural deterioration of 

ocular tissues. Endothelial dysfunction, oxidative stress, and vascular insufficiency 

may additionally contribute to optic nerve ischemia and progression of 

glaucomatous damage. 

The obtained clinical findings emphasize the importance of early diagnosis and 

regular ophthalmological monitoring in patients with pseudoexfoliation syndrome. 

Identification of pseudoexfoliative deposits and careful assessment of intraocular 

pressure may allow earlier detection of glaucoma and timely initiation of treatment. 

Despite the informative nature of the study, several limitations should be 

acknowledged. The sample size was relatively limited, and long-term follow-up was 

not performed in all patients. Additional prospective studies involving larger patient 

populations may provide more detailed information regarding the progression and 

prognosis of pseudoexfoliative glaucoma. 

In conclusion, pseudoexfoliation syndrome represents a significant independent risk 

factor for glaucoma development. Progressive structural alterations of the trabecular 

meshwork and optic nerve contribute to elevated intraocular pressure and rapid 

glaucomatous progression, highlighting the need for early detection and 

comprehensive clinical management. 
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Conclusion 

In conclusion, pseudoexfoliation syndrome is an important independent risk factor 

for the development and progression of glaucoma. The study demonstrated that 

accumulation of pseudoexfoliative material within ocular structures is associated 

with elevated intraocular pressure, trabecular dysfunction, optic nerve damage, and 

progressive visual field impairment. 

Patients with pseudoexfoliative glaucoma exhibited more pronounced structural and 

functional ocular changes compared to patients with pseudoexfoliation syndrome 

without glaucomatous involvement. Increased trabecular pigmentation, 

degeneration of the drainage system, and progressive optic disc alterations indicate 

a more aggressive clinical course of the disease. 

The obtained findings highlight the importance of early diagnosis and continuous 

ophthalmological monitoring in patients with pseudoexfoliation syndrome. 

Comprehensive clinical assessment, including intraocular pressure measurement, 

gonioscopy, optic nerve evaluation, and visual field analysis, plays a crucial role in 

early detection of glaucomatous changes and prevention of irreversible visual loss. 

Overall, timely identification of pseudoexfoliation syndrome and appropriate 

management strategies may significantly reduce the risk of glaucoma progression 

and help preserve visual function in affected patients. 

References 

1. Ritch, R., Schlötzer-Schrehardt, U., & Konstas, A. G. P. (2003). Why is 

glaucoma associated with exfoliation syndrome? Progress in Retinal and Eye 

Research, 22(3), 253–275.  

2. Schlötzer-Schrehardt, U., & Naumann, G. O. H. (2006). Ocular and systemic 

pseudoexfoliation syndrome. American Journal of Ophthalmology, 141(5), 

921–937.  

3. Konstas, A. G. P., Hollo, G., & Astakhov, Y. S. (2015). Factors associated with 

long-term progression in exfoliation glaucoma. American Journal of 

Ophthalmology, 159(2), 274–282.  

4. Razeghinejad, M. R., & Myers, J. S. (2018). Contemporary approach to the 

diagnosis and management of pseudoexfoliation glaucoma. Survey of 

Ophthalmology, 63(5), 597–613.  

5. Streeten, B. W., Li, Z. Y., Wallace, R. N., Eagle, R. C., Keshgegian, A. A., & 

Burns, R. P. (1992). Pseudoexfoliative fibrillopathy in visceral organs. 

Archives of Ophthalmology, 110(12), 1757–1762.  

6. Schlötzer-Schrehardt, U. (2011). Genetics and genomics of pseudoexfoliation 

syndrome/glaucoma. Middle East African Journal of Ophthalmology, 18(1), 

30–36.  

7. Tarkkanen, A., & Kivelä, T. (2004). Exfoliation syndrome and glaucoma. 

Developments in Ophthalmology, 37, 83–95.  

https://biomedglobe.com/index.php/gibmr


Global Insights in Biomedical & Multidisciplinary Research (GIBMR)  
Volume 01, Issue 03, May-2026 

Available Online at: https://biomedglobe.com/index.php/gibmr 

ISSN (Online): 3054-5900 

45 | P a g e  

8. Damji, K. F., Bains, H. S., Stefansson, E., Loftsdottir, M., Sverrisson, T., 

Thorgeirsson, E., et al. (2006). Is pseudoexfoliation syndrome inherited? Eye, 

20(9), 1055–1060.  

9. Shazly, T. A., Farrag, A. N., Kamel, A., & Al-Hussaini, A. K. (2011). 

Prevalence and risk factors for pseudoexfoliation syndrome in upper Egypt. 

Clinical Ophthalmology, 5, 1171–1178.  

10. Wang, W., He, M., & Zhou, M. (2019). Ocular pseudoexfoliation syndrome 

and glaucoma: A systematic review and meta-analysis. PLOS ONE, 14(3), 

e0212247.  

 

 

https://biomedglobe.com/index.php/gibmr

