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ABSTRACT

Background: Pseudoexfoliation syndrome (PES) is an age-related progressive accumulation
and deposition of fibrillar protein material over various tissues. About 50% of patients with
exfoliation syndrome are diagnosed with glaucoma, whether it is found at the time of initial
examination or at a later date. PES syndrome accounts for 15-20% of open angle glaucoma
cases. PES leads to a serious clinical course and worse prognosis than Primary open angle
glaucoma. Glaucoma with pseudoexfoliation has poor response to medications, more severe
clinical courses and more necessity of surgical interventions. Objective: to identify and
document the risk factors amongst patients presenting with PEX for Secondary Glaucoma.
Method: this Cross Sectional Observation study was carried out in a tertiary care teaching
hospital in Ahmedabad, Gujarat, India. All patients with pseudoexfoliation syndrome
presenting in the Ophthalmology OPD during the study period of July 2019 to March 2020
were included in the present study. Patients underwent detailed ocular examination including
intraocular pressure, gonioscopy measurement. Results: The majority of the subjects in the
present study were more than between the ages 66-70 years with the mean age of 60.9. In the
present study 55.4% patients were female while 44.6% were male,indicating females are more
prone for developing pseudoexfoliation syndrome. Conclusion: It was evident from the present
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study that Pseudoexfoliation does act as a risk factor in the form of pseudoexfoliation material
deposits in several structures of the eye which eventually leads to rise in intraocular pressure
and development of secondary glaucoma. Pseudoexfoliation syndrome is definitely a risk
factor for the development of glaucoma.
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INTRODUCTION

Pseudoexfoliation syndrome (PES) is an age-related condition of progressive accumulation and
deposition of fibrillar protein material over various tissues(*!,

Within the eye, the fibrillar-granular pseudoexfoliation material characteristic of PES is
produced from the lens capsule, ciliary body, corneal endothelium, zonules, and the iris.
Pupillary ruff atrophy and increased trabecular meshwork pigmentation are also present.
Clinically, the appearance of white dandruff-like material associated with iris transillumination
defects, inadequate pupil dilation, lens instability, and corneal endothelial abnormalities are
well-recognized features, but are at high risk of developing pseudoexfoliation glaucoma (PXG)
and are also at increased risk of cataract surgery complications which in fact are the most
important clinical implications of the disease[®?,

Electron microscopy and immunohistochemistry displays presence of extracellular matrix
deposits on other body tissues such as the liver, lung, kidney, gallbladder, and meninges®l.
There are evidence that Pseudoexfoliation syndrome is associated with secondary open angle
glaucoma in 50% cases. Although the exact mechanism of raised Intra Ocular Pressure (10P)
is not clear, it is proposed that clogging of trabecular meshwork with exfoliation material and
pigments might be a reason. Glaucoma in pseudoexfoliation syndrome has a worse prognosis
as it has poor response to medications. It may show response to argon laser trabeculoplasty,
followed by trabecular aspiration and trabeculectomy. PES is also associated with Systemic
disorders such as transient ischemic attacks, stroke, systemic hypertension, and myocardial
infarctiont?l,

The present study was carried out in a tertiary care teaching hospital in the state of Gujarat
(India) with an overall objective of identifying the risk factors for development of PES.

MATERIAL AND METHOD
Source of Data: All patients with pseudoexfoliation syndrome aged more than 18 years and
presenting the Ophthalmology OPD during the study period were sought consent and included
in the present study.
Study Design: A cross sectional observation study was conducted to rule out pseudoexfoliation
as a risk factor to develop secondary glaucoma.
Study Location: The study was conducted in a tertiary care teaching hospital in Ahmedabad,
Gujarat, India.
Study Duration: The study was carried out between July 2019 to March 2020 for total of 9
months.
Sample Size: A total of 56 patients having pseudoexfoliation attending ophthalmology OPD
in a tertiary care hospital were included.
Inclusion Criteria

e All patients with pseudoexfoliation syndrome aged more than 18 years and presenting

the Ophthalmology OPD.

e Patients willing to provide informed consent.
Exclusion Criteria

e Patients with compromised cornea obstructing view of anterior chamber angle.

e Patients not willing to provide informed consent.
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Procedure and Methodology: All patients underwent detailed ocular examination including
intraocular pressure, gonioscopy measurement. The patients data were collected by help of a
pre tested closed ended tool to record the patient data by direct interview. The patient
underwent a detailed ophthalmic examination, and that was carried out in the ophthalmic
department on the same day.

RESULTS

A total of 56 patients having pseudoexfoliation attending ophthalmology OPD in a tertiary care
hospital were included. The socio demographic profile of the same is presented in Table no 1.
Out of 56 patients 25(44.6%) were male and 31(55.4%) were female. The age of patients
ranged between 45-80 years. The maximum number of patients were between 66-70 years of
age group (28.6%), followed by 56-60 years (17.9%). The mean age was 60.9 with a SD of
8.05.

Table 1: Distribution of the participants as per their sociodemographic profile known
risk factors for PES

Variable Gender Total
Male (n=25) | Female
(n=31)
Age 45-50 3(12.0) 6 (19.4) 9 (16.1)
51-55 4 (16.0) 3(9.7) 7 (12.5)
56-60 5 (20.0) 5(16.1) 10 (17.9)
61-65 3(12.0) 6 (19.4) 9 (16.1)
66-70 10 (40.0) 6 (19.4) 16 (28.6)
Above 70 0 (0) 5(16.1) 5(8.9)
Occupation Serviceable 11 (44.0) 5(16.1) 16 (28.6)
Non-serviceable 14 (56.0) 26 (83.8) 40 (71.4)
Religion Hindu 14 (56.0) 25 (80.7) 39 (69.6)
Muslim 11 (44.0) 6 (19.4) 17 (30.4)
History of NCD Not present 11 (44.0) 17 (54.8) 28 (50)
HTN 1(4.0) 7(22.6) 8(14.3)
DM 7 (28.0) 4(12.9) 11 (19.6)
HTN,DM 6 (24.0) 3(9.7) 9 (16.1)
Serum cholesterol | Normal 22 (88.0) 28 (90.3) 50 (89.3)
High 3(12.0) 3(9.7) 6 (10.7)
Table 2: Distribution of the study population as per the ophthalmic examination
Variable Gender Total
Male (n=25) | Female (n=31)
Right eye
Pupil Pseudoexfoliatio | 19 (76.0) 21 (67.7) 40 (71.4)
Examination n in pupil
Normal pupil 6 (24.0) 10 (32.3) 16 (28.6)
Lens Cataract  with | 13 (52.0) 16 (51.6) 29 (51.8)
Examination pseudoexfoliatio
n
Pseudophakia 1(4.0) 0 (0) 1(1.8)
with
pseudoexfoliatio
n
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Cataract 4 (16.0) 10 (32.3) 14 (25.0)
Pseudophakic 7 (28.0) 5(16.1) 12 (21.4)
Fundus Glaucomatous 4 (16.0) 14 (45.2) 18 (32.1)
changes present
Glaucomatous 21 (84.0) 17 (54.8) 38 (67.9)
changes absent
Left Eye
Pupil Pseudoexfoliatio | 12 (48.0) 20 (64.5) 32 (57.1)
Examination n in pupil
Normal pupil 13 (52.0) 11 (35.5) 24 (42.9)
Lens Cataract  with | 13 (52.0) 22 (71.0) 35 (62.5)
Examination pseudoexfoliatio
n
Pseudophakia 1(4.0) 0 (0) 1(1.8)
with
pseudoexfoliatio
n
Cataract 4 (16.0) 5(16.1) 9 (16.1)
Pseudophakic 7 (28.0) 4 (12.9) 11 (19.6)
Fundus Glaucomatous 3(12.0) 13 (41.9) 16 (28.6)
changes present
Glaucomatous 22 (88.0) 18 (58.1) 40 (71.4)
changes absent

On ophthalmic examination of the left eye, out of 25 male patients,19(76%) patients had
pseudoexfoliation in the pupil while 6(24%) had normal pupil. Out of 31 female
patients,21(67.7%) patients had pseudoexfoliation in pupil while 10(32.3%) had normal pupil.
Out of 25 male patients,13(52%) had cataract with pseudoexfoliation, 1(4%) had pesudophakia
with pseudoexfoliation, 4(16%) had only cataract and 7(28%) had only pesudophakia. Out of
31 female patients, 16(51.6%) had cataract with pseudoexfoliation, 0(0%) had pesudophakia
with pseudoexfoliation, 10(32.3%) had only cataract and 5(16.1%) had only pesudophakia.
Out of 25 male patients,4(16%) had glaucomatous changes in fundus while 21(84%) had no
changes in fundus. Out of 31 female patients, 14(45.2)% had glaucomatous changes in fundus
while 17(54.8%) had no changes in fundus.

Table 3: Distribution of IntraOcular pressure in Both eyes amongst the study population
by Goldmann Applanation Tonometer

GAT RE <20 RE >=20 LE <20 LE >=20 P value
Glaucomatous 5 (27.8) 13 (72.2) 5(31.3) 11 (68.8) 0.000
changes present

Glaucomatous 31 (81.6) 7 (18.4) 32 (80.0) 8 (20.0)

changes absent

The glaucomatous changes were verified against the GAT reading in both the eyes. On
examination of the right eye,20 patients were having GAT more than 20, in which 13(72.2%)
patients were having glaucomatous changes in fundus while 7(18.4%) patients were not having
any glaucomatous changes in fundus. 36 patients were having GAT less than 20, in which
5(27.8%) were having glaucomatous changes in fundus while 31(81.6%) were not having any
glaucomatous changes in fundus. And the observations were statistically significant.
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On examination of the left eye,19 patients had GAT more than 20, in which 11(68.8%) patients
were having glaucomatous changes in fundus while 8(20%) patients were not having any
glaucomatous changes in fundus. 37 patients were having GAT less than 20, in which 5(31.3%)
were having glaucomatous changes in fundus while 32(80%) were not having any
glaucomatous changes in fundus. And the observations were statistically significant.

Table 4: Distribution of study population based on PEX deposits in Pupil of Both eyes
and presence of Glaucomatous changes

RE RE P value LE LE P value
Pseudoexfoli | Normal Pseudoex | Normal
ation in pupil | pupil foliation | pupil
in pupil
Glaucomatous 16 (88.9) 2(11.1) 0.04 10 (62.5) | 6(37.5) 0.608
changes present
Glaucomatous 24 (63.2) 14 (36.8) 22 (55.0) | 18 (45.0)
changes absent

On examination of right eye out of 56 patients, 40 patients were having pesudoexfoliation
deposits in pupil out of which 03(7.5%) patients had gonioscopically close angle with
pseudoexfoliation material deposits in the angles. While rest 37(92.5%) patients had narrow to
open angle not likely to go in angle closure glaucoma.

On examination of the left eye, Out of 56 patients, 32 patients were having pesudoexfoliation
deposits in pupil out of which 1(3.1%) patient had gonioscopically close angle with
pseudoexfoliation material deposits in the angles. While rest 31(96.9%) patients had narrow to
open angle not likely to go in angle closure glaucoma.

DISCUSSION

Based on the present study there is suggestive evidence that Pseudoexfoliation acts as a risk
factor in the form of pseudoexfoliation material deposits in several structures of the eye which
eventually leads to rise in intraocular pressure and development of secondary glaucoma.
Pseudoexfoliation is a disease of elderly and mostly found after 45 years of age. In this study
the maximum number of patients were found between the ages 66-70 years with the mean age
of 60.9. In another two studies by Ritch Rand Ravi Thomas,they noted that the prevalence of
Pseudoexfoliation increased with age group 60-80 year®.

In present study 55.4% patients were female while 44.6% were male,indicating females are
more prone for developing pseudoexfoliation syndrome.Other studies found equal or greater
prevalence in men. Glaucoma may develop earlier, more frequently, more severely in
men.Many studies have found no sex predilection. So based on several studies it is found that
there is no definitive gender based correlation of developing Pseudoexfoliation syndrome.
Abnormal lipid profile leads to development of pseudoexfoliation in different body
tissues..Serum cholesterol was found high in only 10.7% of PES patients in our study. In other
study,Kurtul BE et al. found Increased LDL values are significantly associated with PEX[®,
In this study we found that 70.5% of patients with glaucomatous changes experienced IOP
>20mmHG. This signifies that IOP in eyes with PEX is important in the conversion from PES
to Pseudoexfoliation glaucoma. The eyes with PEX which developed ocular hypertension or
glaucoma later in the course of disease had had a significantly higher IOP compared to the eyes
in which there was no development of glaucoma.

The main pathology involved destruction of Schlemm's canal and accumulation of exfoliation
material in the juxtacanalicular region of both eyes. This changes appeared sufficient to account
for increase in resistance to aqueous outflow leading to secondary glaucomal”.

@

EISSN 1303-5150 www.neuroquantology.com

165


http://www.neuroquantology.com/

Neuroquantology | Nov 2025 | Volume 23 | Issue 11 | Page 161-166| Doi:. 10.48047/nq.2025.23.11.nq25017

Dr. Krishna Shah, RISK FACTOR PREDICTION FOR SECONDARY GLAUCOMA AMONGST PATIENTS PRESENTING
WITH PSEUDO EXFOLIATION SYNDROME(PES) AT OPHTHALMOLOGY OPD IN A TERTIARY CARE CENTRE IN
AHMEDABAD

In this study 5.4% patients out of total with pseudoexfoliation had gonioscopically close angle
with pseudoexfoliation material deposits in the angles. While rest 94.5% patients had narrow
to open angle not likely to go in angle closure glaucoma. Other similar study found 56.25%
had obvious angle-closure glaucoma and 43.75% had angles considered occludable as shown
by the presence of peripheral anterior synechias (PAS)®°l,

Present study shows that early detection of pseudoexfoliation deposits in the eye and raised
intraocular pressure helps in prevention of secondary glaucoma related optic disc and visual
field changes.
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