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Abstract

Background:Pseudoexfoliation (PXF) syndrome results in the accumulation of PXF, particularly along the
pupillary margin and throughout various structures in the anterior chamber of the eye. Many changes in various
structures of the eye are observed secondary to the deposition of pseudoexfoliative material. This study is to observe
the corneal curvatural and central corneal thickness changes due to pseudoexfoliation as compared to age related
normal individuals without PXF.Aims and objectives: To compare central corneal thickness (CCT) and Central
Corneal Curvature (CCC) changes in pseudoexfoliation eyes with normal eyes.Material and methods: A case
control cross-sectional study conducted from January-June 2018 among elderly of 50-80 years, attending
Ophthalmology outpatient department of a tertiary care hospital. Elderly patients (50-80 years), with or without
PXF, underwent anterior and posterior segment examination, intraocular pressure, subjective refraction and CCT,
CCC using AS-OCT. Data entered in MS EXCEL & statistical analysis performed with the help of SPSS 17.0 by
using descriptive statistics like mean, percentage and were compared by chi square test. One-way analysis of
variance (ANOVA) was used to compare the variables among the three groups. P<0.05 was taken as statistically
significant.Results: CCT in PXF eyes was thinner (mean 509 +/- 15 microns) when compared to the normal
(control) eyes (mean 549 +/_6 microns). CCT in PXF glaucoma eyes was least (mean 498 =/-10 microns). Central
corneal curvature showed no variation among PXF eyes (mean 43.23 dioptres) and normal eyes (mean 43.58
dioptres).Conclusion: PXF eyes shows significantly thinner cornea and normal corneal curvature when compared to
control eyes. PXF has no effect on corneal curvature. Further, PXF glaucoma eyes had thinnest CCT.
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Introduction

Pseudoexfoliation syndrome (PES) is an age- Accumulation of PXF material at the pupillary margin

relatedcondition characterized by the production and
progressiveaccumulation of a fibrillar extracellular
material inocular tissues.
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and throughout various structures in the anterior
chamber of the eye is due to defectivelysil oxidase like
1 gene.[1] tis an elastic microfibrillopathy involving
TGF Beta,oxidative stress and impaired cellular
protection mechanism as a key pathogenic factor. Signs
suggestive of PXF syndrome are, deposition of PXF on
corneal endothelium, over the iris causing rigid pupil
anddispersion of pigments, over the anterior lens
capsule, in the angles, over the zonules leading to
zonulardehiscence and phacodonesis.[1]PXF
deposition is also seen in heart , lung, liver, kidney.[1-
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3]Prevalence of PES increases with age.[9]The stages
of PES are pre-clinical stage, suspected exfoliation
syndrome (pre-capsular stage), mini exfoliation
syndrome (superonasal) and classic PES.

The presence of pseudoexfoliation (PE) material in the
eye isone of the major risk factors for conversion to
glaucoma in patients. It is reported by Grodum et al.
that glaucoma conversion rate was twice as high in
patients with ocular hypertensionand PES (54 of 98
patients, 55.1%) as in control patients(27 of 98
patients, 27.6%) matched for age, sex andintraocular
pressure (IOP) without PES after the mean of8.7 years
follow-up.[2]Accurate  IOP  measurement is an
important factor inthe diagnosis and management of
glaucoma, but varioussources of error may affect the
accuracy of measurements. Central corneal thickness
(CCT) is well known and affectsthe IOP readings.
Many studies reported that thickercorneas lead to
higher readings and thinner corneas to lower
readings.[3] Gordon et al [4]showed that the presence
of a thin cornea increased thechance of developing
glaucoma, the risk of conversion inthose with CCT
<555 mm being over 3 times higher than inthose with
corneas >588 mm thick. It is well known that
thepatients with ocular hypertension have thick corneas
andthe patients with normotensive glaucoma have thin
corneas.However, there are controversy reports about
the CCT ineyes with PES or PE glaucoma (PEG) than
the normal eyes; similar, [1,5-9] lower, [10-13] or
higher. [14,15].Corneal curvature (CC) is another
factor affecting thelOP and CCT readings although the
exact correlation is unclear. Hence it is of utmost
importance to know the effects of PXF on the central
corneal thickness and central corneal curvature; which
can guide to near accurate measurements of 10P as
well as be an effective tool in the diagnosis of
glaucoma. Our aim of the study is to compare central
corneal thickness (CCT) and curvature (CCC) changes
in eyes with pseudoexfoliation, eyes with
pseudoexfoliative glaucoma with normal eyes.

Subjects and Methods:A case control cross-sectional
study conducted from January-June 2018 at the
ophthalmology outpatient clinic of a tertiary care
hospital, among 80 adults(50-80 years) with or without
PXF, divided into control group with 40 normal
subjects (without PXF) and the study group with 40
subjects with PES. The case study group were further
divided into PES with glaucoma having 10 patients and
PES without glaucoma containing 30 patients.

Patients with PXF glaucoma who were not on any anti
glaucoma medications (first visit) were selected.

All study subjects underwent anterior and posterior
segment examination, IOP by rebound tonometer, axial
length (AL) using A-scan, subjective refraction, CCT
using AS-OCT and CCC using Keratometer. Patients
previously diagnosed with thin cornea, keratoconus,
post LASIK surgery, previous intraocular surgery in
the eye with PEX, patients on anti-glaucoma
medications, with history of ocular trauma, uveitis,
corneal scars, lens induced glaucoma and any other
ocular pathology that could have led to secondary
glaucoma were excluded from our study. This study
was done after obtaining ethical committee clearance
from the institution as well as written informed consent
from the subjects. There was no drug trial done or other
modalities of treatment imposed upon these subjects.
There is no financial interest nor any conflict of interest
Statistical analysis:Data entered in MS EXCEL &
statistical analysis performed with the help of SPSS
17.0 by wusing descriptive statistics like mean,
percentageand were compared by chi square test.
One-way analysis of variance (ANOVA) was used
to compare the variables among the three groups.
P<0.05 was taken as statistically significant.

Results

In our study, difference between the CCT in PXF eyes
compared to normal eyes were statistically significant
(p<0.05). CCT in PXF eyes was thinner (mean 509 +/-
15 microns) when compared to the normal (control)
eyes (mean 549 +/_6 microns). Mean IOP in both the
groups were almost the same- 10 tolémm Hg as
measured by rebound tonometer .Out of 40 patients
with PXF, around 10 patients exhibit glaucomatous
optic disc changes secondary to PXF; CCT in these
PXF glaucoma eyes was the least (mean 498 =/-10
microns). These patients were not on any anti glaucoma
medications and mean IOP ranged between 18 to
23mm Hg as measured by rebound tonometer.There
were no statistically significant differences (p>0.05)
between the studyand control group with regard to
CCC. Mean CCC in PXF eyes was 43.23 dioptres, PXF
with glaucoma was 43.12D and normal eyes was
CCC=43.58 dioptres).There were no significant
differencesbetween the study and control group with
regard toAL readings.
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Table 1: showing the comparison of CCT and CCC of PXF eyes and the normal eyes.

Groups Central corneal thickness (micrometer) Corneal curvature(dioptre)
Control groups (n=40) 549+/-6 43.58d
Pxf eyes (n=40) 509+/-15 43.23d
Pxf glaucoma eyes (n=10) 498+/-12 43.12d

Discussion

Glaucoma is a sight threatening progressive condition
and is irreversible unless there is early diagnosis,
effective management, regular monitoring of the
progression and careful handling of the risk factors.
Pseudoexfoliative glaucoma is one of the secondary
glaucomas that could be managed effectively if IOP is
carefully controlled. IOP is in turn dependent on many
factors, the contributions of corneal thickness and
curvature is highly controversial.[5-9] [10-15].In our
study, CCT in PXF eyes was thinner (mean 509 +/- 15
microns) when compared to the normal (control) eyes
(mean 549 +/_6 microns). CCT in these PXF glaucoma
eyes was the least (mean 498 =/-10 microns). Mean
central corneal curvature inPXF eyes was 43.23
dioptres ;PXF with glaucoma was 43.12D and normal
eyes 43.58 dioptres.The finding of the PXF group
displaying a significantly thinner CCT mean of 509 um
compared with the control group is similar to the study
conducted by A C Ventura, [17] where CCT was
significantly higher in ocular hypertensive cases and
thinner in PXF eyes (p <0.001). Also, study conducted
by Martin Bechmann et al, [19] CCT was significantly
thinner in PXF (mean 493 =/-33pum, p <0.0001).

In the study done by Ozcura et al, [18] mean CCT was
significantly thinner in PXF eyes than in control eyes
whereas there was no difference in CCT between PE
glaucoma(PEG) and control eyes.This suggests the
need to estimate CCT in PXF cases to avoid
underestimating IOP that might mislead in initiation of
treatment particularly in ocular hypertension with
PXF.On contrary, in study of Ibrahim F et al; [16] the
mean CCT 546.4 microns was not significantly
different than the control eyes (mean 542.9
microns).Another study by Hepsen et al [5] reported
that CCT was not significantly different than the
control eyes.In our study the mean CCC showed no
significant variation between the PXF eyes (mean
CCC=43.21D) and normal eyes (mean CCC=43.58D).
No significant curvatural changes were found even in
the PXF glaucoma cases(mean CCC=43.12D).Our
results were consistent with Ozcura et al [18] study,
where there was no difference in mean CCC in the PES
and control groups. In 22 unilateral PE eyes, mean
CCC and K readings were insignificant.On contrary,

Ibrahim F et al study[16]showed PXS eyes had
significantly steeper CCC in both normotensive PXS
eyes (mean CCC=44.6D) and pseudoexfoliation
glaucoma (PEXG) eyes (mean CCC=44.0 D).Hepsen et
al [5] reported that CCC was significantly steeper in
PES eyes than in control eyes.The limitations of our
study were a small sample size, gender effects are not
included and results may vary for PXF glaucoma with
higher 10P.

Conclusion

PXF eyes show significantly thinner cornea and normal
corneal curvature when compared to control/normal
eyes. PXF has no effect on corneal curvature. Further,
PXF glaucoma eyes had thinner CCT than PES without
glaucoma. Hence it is mandatory to estimate the CCT
in PXF Eyes with or without glaucomatous changes
prior to initiation of treatment. Future research could
focus on undertaking a study with a larger cohort of
participants in order to establish whether this was a
representative finding of the greater PXF population.
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