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ABSTRACT 

Aims 

To evaluate the prevalence of pseudoexfoliation syndrome (PEX) among patients attending P.E.S Hospital for 

cataract surgery 

Methods 

A cross-sectional study comprised a total of 1290 suspected patients scheduled for cataract surgery in eye camps 

during 2013- 2015 in the premises of rural set up PES hospital,Kuppam. All patients were done complete eye examination 

before the surgery and evaluated for the signs of pseudoexfoliation material in the pupil, iris, angle and lens capsule on 

dilated slit lamp examinations. 

Results 

The study found that a total 17.52% of PXS in males and more commonly affected rather than females 44.8. 

The mean age of patients with PXS was 66.7 years while it was 62.3 years in non-PXS patients. The prevalence of 

pseudoexfoliation syndrome increased with age (10.1%) between 50-60 years, the incidence was more occluded in older 

age group (44.7% ) ie. > 71 years old.  

Conclusions 

The prevalence of PEX on rural population with cataract is very common, the incidence would be   relatively 

increased in younger age group as compared with older. Pseudoexfoliation syndrome was found to be significantly 

associated with nucleus sclerosis. The population-based studies will be recommended to evaluate the prevalence of PEX 

in the general population and its association with cataract and glaucoma. 
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INTRODUCTION 

The pseudoexfoliation syndrome (PXS) was first described by Lindberg way back in  1917 on Finnish 

population.
1
 The clinical diagnosis can be made by the presence of typical pseudoexfoliation material (PXM) on 

the anterior capsule surface of the lens and/or pupil margin. Features other than PXM include endothelial 

pigmentation, loss of pupillary ruff, iris sphincter transillumination, Sampaolesi’ line, and pigment deposition in 

the trabecular meshwork.
2 

The pseudoexfoliation syndrome is associated with various ocular complications
2
. Elevated intraocular 

pressure and glaucomatous nerve damage had been demonstrated in patients with PXS.
3
 Cataracts were reported to 
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be more common in patients with PXS.
4
 Unfavourable factors such as poor mydriasis, zonular weakness, corneal 

endotheliopathy, higher rate of vitreous loss, capsular phimosis, and opacification have all been reported after cataract 

surgery.
5–9 

PXS has been the subject of quite controversy regarding its prevalence among the different ethnic groups. This 

ambiguity, as to the exact prevalence of PXS, seems to be due to the difference in the methods of study or survey and in the 

criteria for diagnosing the condition. In Indian scenario paucity of data a very limited literature available to probe the PXS 

complications. In this proximity of the research gap the present study aims to examine the   prevalence of PXS in patients 

scheduled for cataract surgery in eye camps at P.E.S Hospital kuppam.  

MATERIALS & METHODS 

A cross-sectional study was conducted at Department of Ophthalmology, P.E.S Hospital, kuppam on all cataract 

patients  for the accrual period between  2013-  2015. Institutional ethical clearance obtained from the competent authority. 

All examinations were done at hospital premises viz., visual/eye problem, senile cataract, Pseudoexfoliation in one eye or 

both eyes were included and patients with congenital or developmental, juvenile, traumatic and other causes of cataract 

were excluded from this study. Demographic profile like age, sex, occupation etc., collected through pretested 

questionaries.The clinical characteristics like visual acuity, intraocular pressure, anterior chamber depth, presence or 

absence of pseudoexfoliative materials, and presence /absence of systemic illness (diabetes, hypertension).The visual 

acuity testing were performed at a distance of six meters using Snellens or illiterate E charts. The lowest line read 

successfully was assigned as the visual acuity for the eye undergoing testing. The right eye was tested first followed by the 

left eye, each time occluding the fellow eye. An intraocular pressure (IOP) was measured using applanation tonometer, 

where two readings were taken and the average measurement was recorded. The anterior segment examination of the eye, 

and the presence or absence of pseudoexfoliative materials on the cornea, iris, pupil and crystalline lens were determined 

using slit lamp bio microscopic examination. Anterior chamber depth was assessed using Van-Herrick grading method and 

patients with grade -II and less underwent gonioscopic examination with three mirror goniolens to assess the angle 

structure. The collected data were analysed by using SPSS 16.0 software. 

RESULTS 

Total 17.52% were found to be pseudoexfoliation syndrome (PXS) examined at rural eye camps. The mean age of 

patients with PXS was 66.7 years while it was 62.3 years in non-PXS patients. The study explored that  the prevalence rate 

was 11.06 % between the  age group 41-50 years;  23.89% in the age group 51-60 years;  29.65%  in the age group 61-70 

years;  35.39% (80) in the age group >71 years old. 

Table 1: Age Distribution of Studied Population 

Age 
No. of 

Patients 

Percent

age 
P-Value 

41 - 50 25 11.06% 0.36 

51 - 60 54 23.89% 0.02 

61 - 70 67 29.65% 0.01 

>80 80 35.39% 0.00 
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Table 2: Shows that Males (132) 58.40% were Affected 

More than Females (94) 41.8% 

Sex No. of Patients Percentage P-Value 

Males  132 58.40% 0.00 

Females  94 41.80% 0.14 

 

Table 3: Clinical Characteristics in Patients with Pseudo Exfoliation 

Visual acuity 
Number 

(n=226) 
Percentage P-value 

> 6/18 

6/18-6/60 

<6/60 

034 

078 

114 

15.04% 

34.52% 

50.44% 

0.00 

0.00 

0.00 

Intraocular Pressure 

< 13 mmHg 

13.1 – 17 mmHg 

17.1 – 21 mmHg 

> 21 mmHg 

005 

040 

132 

057 

2.21% 

17.69% 

58.40% 

25.22% 

0.69 

0.72 

0.00 

0.00 

AC Depth 

VH- GRADE 1 

VH -GRADE 2 

VH -GRADE 3 

VH- GRADE 4 

007 

032 

152 

035 

3.10% 

14.16% 

67.26% 

15.48% 

0.22 

0.12 

0.00 

0.32 

GLAUCOMA TYPE 

PXG 

CACG 

049 

006 

21.70% 

2.65% 

0.00 

0.55 

TYPE OF CATARACT    

NUCLEAR SCLEROSIS 

MATURE  

HYPERMATURE 

POST. SUBCAPSULAR 

ONLYCORTICAL ONLY 

162 

027 

013 

019 

005 

71.68% 

11.95% 

5.75% 

8.41% 

2.21% 

0.00 

0.15 

0.26 

0.11 

0.13 

SYSTEMIC ILLNESS 

HYPERTENSION 

DIABETES MELLITUS 

HTN & DM 

OTHER SYS. ILLNESS 

013 

007 

003 

NIL 

5.75% 

3.10% 

1.33% 

NIL 

0.26 

0.11 

0.85 

Laterality 

BILATERAL 

UNILATERAL 

146 

080 

64.60% 

35.40% 

0.00 

0.16 

 

 

DISCUSSIONS 

The overall prevalence of PEX was found to be 17.52%, which could be higher than other reports from European 

countries
11

; (4.7% ) England,( 6.3% ) Norway, (4%)  Germany, (1.1%) Greece and (5, 5%) France and in Asian countries; 

(0.4%)  China, (0.69% ),  (6.45% )  Pakistan and similar to ( 21.3% ) in Jordan. Lower to other similar study conducted at 

Menellik II Hospital which reported was (39.3%). This extensive variation in the prevalence might be attributed to racial 



4                                                                                                                Narayan. M, Prabhu Chitanya Pottur & Lella Padmini 

 

www.tjprc.org                                                                                                                                                                         editor@tjprc.org 

difference/ regional gene pools and environmental influences. Similar study reported that, the prevalence of PEX was 

increased with age  group between 41-50 years  (11.06 %).However, a total  23.89% (54) were accounted in the age group 

between 51-60 years, 29.65% (67) between  61-70 years, 35.39% (80) in the age group >71 years old. The actual findings 

could be similar to other studies were done at different part of the world. In Reykjavik's study, the prevalence increased 

from 2.5% among those aged 50–59 years to 40.6% among those age is 80 years and above. In Toronto the prevalence of 

PEX was high patients over 65 years (11.5 %) and (4.1%) over 45 years in USA, the prevalence of PEX was found to  be 

(0.6%)  52–64 years old, rising to (5.0%) 75–85 years old. Out of the 226 patients, PEX was bilateral 146 (64.60%) of the 

cases and unilateral 80 (35.40%) of the cases. Were comparable to Menellik II Hospital study. While PEX was bilateral 

(62.2%) this was expected as the disease process will be invariably bilateral pathologically Prince et al . 

Fifty seven (25.22%) of the cases were raised IOP ,(2.65%) chronic angle closure glaucoma (21.70%) accounted 

open angle PXG. The percentage of raised IOP in the present study is lower than the finding conducted at Pakistan 
22

 ,A  

63% of the cases has raised IOP, 9.7% had angle closure glaucoma and 90.2% cases were seen PEX (open angle) 

glaucoma. This difference could be due to the difference in the number of cases with PEX between the two studies, where 

only 85 cases had aggravated to PEX. The prevalence of nuclear cataract was higher as compared to other different types 

of cataract patients with PEX (71.68%), the similar findings reported in south India
13

, Brumse
23

 and Srilanka
24

. 

CONCLUSIONS 

The prevalence of PEX among rural patients with presenile and senile cataract in present setting is significantly 

more and occluded in younger age group population. While the age group of 70 years PEX were commonly seen 

bilaterally. We recommend that cataract patients with PEX syndrome should be properly evaluated preoperatively in the 

presence of zonular weakness and high IOP and/or glaucoma. The diagnosis of PEX would be also the paramount 

importance for the detection and management of glaucoma.  

ACKNOWLEDGEMENTS 

Author acknowledge the Principal, Medical Superintendent of PESMIR, Kuppam, Andrapradesh 

Conflict of Interest 

All authors contributed substantially to this work, this manuscript is not submitted anywhere, no portion of others 

text duplicated by other source and no financial support was received from anyone benefiting from these results. 

REFERENCES 

1. Lindberg JK. Kliniska undersokningar over depigmenteringen av pupillarranden och genomlysbarheten av iris vid fall av 

aldersstarr samt i normala agon hos gamla personer [In clinical studies of depigmentation of the papillary margin and 

transillumination of the iris in cases of senile cataract and also in normal eyes in the aged]. (Thesis) Helsinki, Finland: 

Helsinki University; 1917. 

2. Prince AM, Ritch R. Clinical signs of the Pseudoexfoliation syndrome. Ophthalmology. 1986;93:803–7.  

3. Fukisawa K, Sugai S, Inomata H, Akazawa K, Nose Y. Relationship between intraocular pressure and age in the exfoliation 

syndrome. Ophthalmologica. 1995;209:199–202.  

4. Hirvela H, Luukinen H, Laatikainen L. Prevalence and risk factors of lens opacities in the elderly in Finland. Ophthalmology. 

1995;102:108–17.  



Prevalence of Pseudoexfoliation Syndrome in Rural                                                                                                                                  5 

Patients Attending for Cataract Surgery 

 

www.tjprc.org                                                                                                                                                                         editor@tjprc.org 

5. Alfaite M, Leite E, Mira J, Cunha-Vaz JG. Prevalence and surgical complications of Pseudoexfoliation syndrome in 

Portuguese patients with senile cataract. J Cataract Refract Surg. 1996;22:972–6.  

6. Wang L, Yamasita R, Hommura S. Corneal endothelial changes and aqueous flare intensity in Pseudoexfoliation syndrome. 

Ophthalmologica. 1999;213:387–91.  

7. Lumme P, Laatikainen L. Exfoliation syndrome and cataract extraction. Am J Ophthalmol. 1993;116:51–5.  

8. Kuchle M, Amberg A, Martus P, Nguyen XN. Naumann GO. Pseudoexfoliation syndrome and secondary cataract. Br J 

Ophthalmol. 1997;81:862–6.  

9. Paivi P, Kaljurand K. Exfoliation syndrome in Estonian patients scheduled for cataract surgery. Acta Ophthalmol Scand. 

2004;82:259–63.  

10. Forsius H. Exfoliation syndrome in various ethnic populations. Acta Ophthalmol (Copenh) 1988;184:71–85.  

11. Pons Mauricio E, Eliassi-Rad Babak. Pseudoexfoliative Glaucoma. < 

http://emedicine.medscape.com/article/1206366overview#a0104>. 

12. Young A, Tang W, Lam D. A hospital based epidemiology study on prevalence of pseudo exfoliation in cataract patients in 

China. Br J Ophthalmol. 2004;88(2):193–195. 

13. Ravi T, Praveen N, Sannapaneni K. The Andhra Pradesh eye disease study on the prevalence of pseudo exfoliation and its 

association with ocular disease in Southern India. Invest Ophthalmol Vis Sci. 2005;46:1170–1176.  

14. Rashed O, Tariq M, Muhammed A. A hospital based study on prevalence of pseudo exfoliation in Pakistan. BMC Ophthalmol. 

2006;6:27.  

15. Wael A, Saamir K, Khaleel R. Frequency of pseudo exfoliation at Prince Ali Hospital, Karak, Jordan. JRMS. 2005;12(1):15–

17. 

16. Tliksew T, Kefyalew R. Prevalence of pseudo exfoliation syndrome in Ethiopian patients scheduled for cataract surgery. Acta 

ophthalmologica Scandinavica. 2004;82(3):285.  

17. Amarsson A, Damji K, Sverrsson T, Sasaki H, Jonasson F. Pseudo foliation in the Reykjavik eye study: Prevalence and related 

ophthalmological variables. Acta Ophthalmologica Scandinavica. 2007;85(8):822–827.  

18. Ramesh Usha, Birt Catherine, Kranemam Christoph. Prevalence of pseudo exfoliation syndrome in immigrant Tamil 

population of Toronto. Invest Ophthalmol Vis Sci. 2003; 44: 3403. 

19. Hiller Rita, Sperduto Robert D, Krueger Dean E. Pseudoexfoliation, Intraocular Pressure, and Senile Lens Changes in a 

Population-Based Survey. Arch Ophthalmol. 1982;100(7):1080–1082.  

20. Robert R. The glaucoma: Clinical science. 2nd edition. Vol. 2. Anne Patterson; 1996. p. 1012. 

21. Prince AM, Streeten BW, Ritch R, Dark AJ, Sperling M. Preclinical diagnosis of Pseudoexfoliation syndrome. Arch 

Ophthalmol. 1987; 105: 1076–1082.  

22. Junejo SA, Jatoi SM, Khan NA, Qureshi MA. Prevalence of Pseudo exfoliation at a Tertiary Eye Care Centre in Sandh, 

Pakistan: A Hospital based study. Pak J Med Sci. 2008; 24(6):821–826. 

23. Abdul-Rahman AM, Casson RJ, Newland HS, et al. Pseudoexfoliation in a rural Burmese population: the Meiktila Eye Study. 

Br J Ophthalmol. 2008; 92:1325–1328. Rudkin AK, Edussuriya K, Sennanayake S, et al. A population based study of the 

prevalence and correlates of pseudo exfoliation in central Sir Lanka. Br J Ophthalmol. 2008; 92: 1595–1598.  



 

 


