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Evaluation of Morphological Changes in Corneal
Endothelial Cells and Central Corneal Thickness in
Pseudoexfoliation Syndrome
Shaguftalgbal, RomanaAhmad Mir, HansRa Sharma, Ashok K. Sharma, Arjumand Nazir

Abstract

Background: Pseudoexfoliation causes characteristic corneal endothelial changes leading to corneal
decompensation and loss of corneal transparency severely affecting vision. Objectives: To evaluate
morphological changes in corneal endothelial cells and central corneal thickness in pseudoexfoliation
syndrome (PXS) and to compareit with age matched patientswithout pseudoexfoliation syndrome. M aterial
and M ethods: A hospital based, cross sectional analytical study was conducted at Upgraded Department
of Ophthal mology, Government Medical College/hospital, Jammuin which total of 46 patients planned for
cataract surgery were included (23 patients with pseudoexfoliation syndrome and 23 patients without
pseudoexfoliation syndrome). Corneal endothelial cell density (ECD), percentage of hexagonal cells,
coefficient of variation (CV) in cell size, and central corneal thickness (CCT) were measured using
specular microscopy. Results: The mean ECD was 2325.1 + 383.1inthe PXSgroup and 2763 + 351.3in
the control group respectively, and ECD inthe PXSgroup wass gnificantly lower thanin that in the control
group (p=0.0002). The percentage of hexagonal cellswas48.3 + 5.7 in PXSgroup and 51.5 + 4.6 in the
control group respectively, and percentage of hexagonal cells was significantly lower than that in the
control group (p=0.04). The cell size coefficient of variation was 33.9 + 2.6 in the PXS group and 33.0 +
3.1inthe control group respectively, and patientswith PXS had no statistically significant differencein cell
size coefficient of variation compared to control group (p=0.29). The CCT was509.0 + 27.3in the PXS
group and 529.0 + 23.6 in the control group respectively, and CCT in the PXS group was significantly
lower than that in the control group (p=0.01). Conclusion: In our study the ECD and CCT wassignificantly
lower in patientswith pseudoexfaliation syndromeregardless of the presence of pseudoexfoliative glaucoma.
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Introduction

The pseudoexfoliation syndrome (PXS) isan age-related
systemic disorder with astrong genetic predilection. (2
Itischaracterized by theformation and gradual deposition
of extracellular granular material on variousintraocular

structures. B In the eye PXS syndrome is characterized
by white deposits seen on the pupillary border and anterior
lens capsule, iris epithelium, inner layer of ciliary
epithelium, anterior chamber angle structures, on the
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Mg
zonulesof zinn, and front part of vitreous. ¥ The material
hasa so been reported a ong vascul ar endothelium, corneal
epithelial basement membrane and corneal stroma.
Pseudoexfoliative material deposition involving anterior
segment of the eye can |lead to cataract, secondary open
angle glaucoma, blood aqueous barrier dysfunction, lens
subluxation, retinal vein occlusion and corneal endothelial
decompensation. 258

Corneal transparency depends upon functional and
morphological integrity of corneal endothelium. [
Pseudoexfoliation causes increased oxidative stress to
the corneal stromawhich causesadeclinein the number
of keratocytes ultimately leading to the damage of its
extracellular structurewhich may result in reduced central
cornedl thickness. % The progressivelossof endothelium
due to chronic disorders affects the functioning and
transparency of cornea. If the ECD is less than 500/
mm? corneal decompensation occurs causing corneal
oedemaand bullous keratopathy. % The aim of thisstudy
wasto evaluate corneal endothelial changes and central
corneal thickness in patients with pseudoexfoliation
syndrome and compare it with age matched controls
without pseudoexfoliation syndrome.

Material and Methods

A hospital based cross-sectional analytical study was
conducted at Upgraded Department of Ophthalmology,
Government Medical College/Hospital, Jammuinwhich
23 patients with age of 50 years or older of either sex
with pseudoexfoliation syndrome and 23 age matched
controlswithout pseudoexfoliation syndrome planned for
cataract surgery were evaluated after approval of the
Ingtitutional Ethics Committee. Exclusion criteriaincluded
patients with any previous history of ocular surgery or
ocular trauma, any ocular inflammatory disease, history
of diabetes, glaucoma, previous laser treatment and
contact lens users.

All patients underwent athorough ophthalmic examination
including visual acuity both distant using Snellen’s chart
and near using Jaeger’s chart, IOP measurement using
non-contact tonometry, slit-lamp examination of anterior
segment and fundoscopy was done after writteninformed
consent. Diagnosis of PXS was made on the basis of
typical dit lamp appearance of pseudoexfoliative material
at theanterior lenscapsule and/or at the pupillary margin.
The corneal endothelial morphol ogy was eval uated using
TOPCON Specular microscope (Fig.1). The parameters
included endothelial cell density, co-efficient of variation
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and percentage of hexagonal cells. The central corneal
thicknesswas al so eval uated using specular microscopy.
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Figure 1. Specular Photomicrography from Topcon

Statistical analysis was done by using SPSS software
version 25. Data was depicted as mean + standard
deviation (SD). Comparison of quantitative datawasdone
by unpaired sample t-test and value of p<0.05 was
considered statistically significant and qualitative databy
chi-square test.

Results

The study included 46 patients planned for cataract
surgery, who were divided into two groups: 23 patients
(Maes-13 and Females- 10; Age range 59-92) with
pseudoexfoliation syndrome and 23 age matched patients
(Males- 15 and Females- 8; Age range 55-90) without
pseudoexfoliation syndrome (p=0.8). The demographic
characterigticsof both thegroupsaresummarizedinTable
1.

The corneal endothelial characteristics and CCT of the
both the groups are summarized in Table 2. The patients
with PXS had statistically significant decreased mean
value of ECD (2325.1 + 383.1 vs CNT 2763 + 351.3)
(p=0.0002) with lower percentage of hexagonal cells(48.3
+ 57 vs CNT 515 £ 4.6) (p=0.04) and statistically
significant decreased mean value of CCT (509.0 £ 27.3
VvSCNT 529 + 23.6) (p=0.01). Patients with PXS had no
statistically significant differencein cell size coefficient
of variation (33.9+ 2.6 vsCNT 33.0 + 3.1) (p=0.29).
ECD value of 2000 cells/mnr istaken asreferencelimit
for the risk of corneal decompensation and values less
than 2000 are considered high risk. In our study 26%
patientsin PXSgroup had values<2000vsCNT inwhich
only 4.4% patients had risk of corneal decompensation
as shown in Table 3.
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Table 1: Demographic Characteristics
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Groups PXS CNT p value
Number of Patients 23 23
M- 13 (56.5%) M- 15 (65.2%)
Gender E- 10 (43.5%) E- 8 (34.8%) 0.76 (>0.05)
Age (Mean + SD) 69.1 + 10.6 70.0+ 114 0.8 (>0.05)
Range 59-92 55-90
PXS: Pseudoexfoliation syndrome; CNT: Control group; M: Male; F: Female
Table 2: Corneal Endothelial Characteristics and CCT of Both the Group
- PXS CNT
Characteristics (Mean + SD) (Mean + SD) p value
ECD (celgmm?) 2325.1+383.1 2763 + 351.3 0.0002
Cell sizevariation coefficient (%) 339+26 33.0+31 0.29
Hexagonality (%) 483 +5.7 515+46 0.04
CCT (um) 509 + 27.3 529 + 23.6 0.01

ECD: Endothelial cell density; CCT: Central corneal thickness.

Table 3: The Risk of Corneal Endothelial

Decompensation

Grouns ECD<2000 ECD=2000
P cellsmm? cells'fmm?

PXS 26.0% 74.0%

CNT 4.4% 95.6%

Discussion

Pseudoexfoliation syndrome significantly causes
reductionin corneal endothelial cell density. Thereduced
ECD in PXSisdueto the deposition of pseudoexfoliating
material on the corneal endothelium which penetrates
towards Descemet’s membrane causing breakdown of
connections between individual hexagonal cellsresulting
inapoptosi sof these cells. Various other factorsin addition
to deposition of pseudoexfoliating material leading to
reduced ECD include hypoxia of anterior chamber,
elevated concentration of TGF a1 and changes in
fibroblasts of the endothelium. Y The apoptosis of
corneal stromal keratocytes leads to depletion of its
extracellular structure. Thismay result in reduced CCT

and more susceptibility to raised intraocular pressure.
Our study analysed corneal endothelial cell characteristics
and central corneal thickness in pseudoexfoliation
syndrome. Statistical cd culations demonstrated that mean
ECD 2325.1 + 383.1inthe PXSgroupwaslower thanin
thecontrol group 2763 + 351.3 with statistical significance
(p=0.0002). Theresults of our study are consistent with
the studies by Zheng et a., [ Kovaliunas et al. 2 and
Zarnowski et al. 13 All these studiesreported statistically
significant lower ECD in PEX group compared to controls.
Our study did not include patients with any history of
ocular surgery/ trauma suggesting that pseudoexfoliation
may cause corneal endothelial cell loss.

ECD value of 2000 cellsymm? istaken asreference limit
to assesstherisk of corneal decompensation and values
less than 2000 are considered high risk. 26% patientsin
our study group had elevated risk of corneal
decompensation. Theresultsare consi stent with the study
by Quiroga et a. !4 which demonstrated that 21.3%
patientshad ECD lessthan 2000. All the pointshighlighted
above should be considered during preparation of patients
with PXS undergoing intraocular surgery asit has been
suggested by previous studies that ECD loss of about
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9% occurs three months post cataract surgery. [15] 7. BourneWM. Biology of the corneal endotheliumin heath
Our study demonstrated more polymegathism in PXS and disease. Eye (Lond) 2003;17(8):912-8. ,
group with no statistical significance (p=0.29) whichiis 8. ZhengX, Shiraishi A, Okumas, Mizoues, Goto T, Kawaseki
. . (391 1 our Stu S. ed ._InV|vo (_:onfoca microscopic evi denceof keratopathy
consistent ‘_Nlth the study by Ipoue etal. dy in patients with pseudoexfoliation syndrome. Invest
pleomorphismwas also morein PXS group compared to Ophthalmol Vis Sc2011;52(3):1755-61.
controls with statistical significance (p=0.04) which is 9. Oltulu R, Satirtav G, Kayitmazbatir ET, Bitirgen G,
similar to results demonstrated by Sarowa et al. [*7] Ozkagnici A, Karaibrahimoglu A. Characteristics of the
+ ; cornea in patients with pseudoexfoliation syndrome. Arq
In O‘fr aud¥hthe_m?ﬁn CCI 5|09'0 = 25728 'On+P>2<38éJr°_L:E Bras Oftalmol 2015;78(6):348-51.
Was. Qwer . af‘.'” eCOE rol group = 230 Wl 10. ArvindH, RgjuP, Paul PG Baskaran M, Ramesh SV, George
statisti F:a| S'gn!ﬂcance (p=0.01).The result of our Stgdy RJ, et al. Pseudoexfoliation in south India. Br J Opthalmol
isconsistent with the study by Spoorthy et a. *® inwhich 2003;87(11):1321-3.
they found PEX group had thinner cornea (p<0.05).The 11. Shazy TA, Farrag AN, Kamel A, Al-Hussaini AK . Prevalence
results of our study were also similar to the study of pseudoexfoliation syndrome and pseudoexfoliation
conducted by Asritha et al. ¥ Results obtained by glaucomain upper Egypt. BMC Ophthalmol 2011;11:18.
Hepsen o al. ) (PEX=546.6 & 30.6 versus NO 12 KovalnioE, S unate Gt Asoisk
PES=542.9 + 32.2) and Arnarsson et al 21 (PEX ?533 t pseudoexfoliation syndromein patientswith senilecataract.
32 versus NO PEX=527 + 40) with no statistical Acta Ophthalmol 2012;90(s249).
significance wereinconsistent with our study. 13. Zarnowski T, LekawaA, Dyduch A, Turek R, Zagorski Z.
Conclusion Corned endothelial density in glaucoma patients. Klin
In our study the ECD and CCT weresignificantly lower Oczna 2005, 107_(7'9):448'51' _
in patients with pseudoexfoliation syndrome regardless 14. Quirogal, Lansingh VC, Samudio M, PenaF, Carter MJ.

f the presence of pseudoexfoliative glaucomawhichm Characteristics of the corneal endothelium and
9 P - p g X ay pseudoexfoliation syndromein patientswith senile cataract.
increase the risk of corneal decompensation after Clin Exp Ophthalmol 2010;38(5):449-55.
intraocular surgeries. Therefore, aproper pre-operative 15. Hayashi K, Manabe S, Yoshimura K, Kondo H. Corneal
evaluation must be done in all the patients with endothelial damage after cataract surgery in eyes with

i ot ; ; pseudoexfoliation syndrome. J Cataract Refract
gjsre;gr?eesxfollatlon syndrome undergoing intraocular Surg 2013:30(6):881.7.

. . . 16. InoueK, OkugawaK, OshikaT, Amano S. Morphological
Fl.nanCIa] Support and Sponsor ship study of corneal endothelium and corneal thickness in
Nil. . pseudoexfoliation syndrome. Jpn J Ophthal mol
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