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Abstract
Background: Aim of the study is to evaluate endothelial cell density and central corneal thickness in cases of pseudoexfoliation
admitted for cataract surgery in tertiary care hospital using specular microscopy.
Materials and Methods: Total of 30 cases were studied prospectively in a period of 10 months during march,2016 to jan,2017 to
evaluate the endothelial cell density and CCT using specular microscopy with detailed history and ocular examination.
Result: In our study of 30 cases, it was shown no gender predilection and bilaterality was seen in 83%.80% of cases had
endothelial cell density less than 2500cells/µm on specular microscopy. 93% of cases had CCT less than 545µm which is grossly
significant as seen in previous studies.
Conclusion: Pseudo exfoliative syndrome presents challenges to the operating surgeon that require careful pre-operative
evaluation. Our study showed that these cases have significantly lower endothelial cell density and increased risk of corneal
decompensation after intra ocular surgeries. These pseudo exfoliative cases also have significantly low central corneal thickness
which may under estimate the IOP reading and overlook an early glaucomatous damage. Thus evaluation of endothelial cell
density and central corneal thickness becomes an imperative pre-operative step in cases of pseudo exfoliation.
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chamber and thus make routine cataract surgery a
Introduction
challenging task.(11) So meticulous examination and
Pseudoexfoliation which was first described by
(1)
early diagnosis of PEX becomes essential to alert
Lindberg in 1917, is a age related systemic disorder
surgeon regarding complications. The aim of this study
with primary ocular manifestation with strong genetic
is evaluation of endothelial cell density and central
component.(2-4) Genetically linked to lysyl-oxidase-likecorneal thickness in cases of pseudoexfoliation.
one(LOXL-1) gene(5) and disorder is shown to be
associated with accumulation of greyish white
fibrogranular extracellular pseudoexfoliative material
Materials and Methods
produced by abnormal basement membrane of ageing
On approval from the ethical committee,
epithelial cell in trabeculum, lens capsule, iris, ciliary
prospective study was conducted on 30 patients
body of the eye, corneal endothelium.(6) These changes
admitted in Minto Ophthalmic Hospital, Bangalore
have shown to be related to cataract, glaucoma, lens
medical college and research institute, Bangalore for
subluxation, pseudouveitis, retinal vein occlusion and
cataract surgery in period of 10 months from March
keratopathy.(7) The corneal endothelium which consists
2016 to Jan 2017. Sample included patients diagnosed
of a monolayer of polygonal cells maintain the corneal
to have pseudoexfoliation on slit lamp biomicroscopy
Deturgescence throughout the life. Average endothelial
.After taking informed consent all patients underwent
cell count is about 3000 cells/mm3 that decreases at the
detailed examination including visual acuity using
rate of 0.6% every year. At density less than
Snellen chart, slit lamp biomicroscopy, IOP using
500cell/mm3, cornea decompensates and looses
perkins applanation tonometry, fundus evaluation with
transparency affecting the vision.(8) In patients with
Indirect ophthalmoscope with 20D and 90D.All the
PEX qualitative and quantitative morphological
patients were subjected to specular microscopy with
changes in corneal endothelium predispose to
TOMEY EM-3000 specular microscopy, average
endotheliopathy that may be more susceptible to the
endothelial cell density and CCT were noted. Data was
effects of intra ocular surgery.(9) Studies have shown
analysed statistically using chi square tests.
that high CCT lead to overestimate and low cct leads to
underestimation
of
IOP
readings(10)
Hence,
Results
underestimation of IOP in cases of PEX would cause
In our study of 30 cases, 15 were males and 15
serious implication as such cases show faster
females, showing no gender predisposition. Among 30
progression of optic disc damage and poorer prognosis.
patients, pseudoexfoliation was seen in 83% of the
PEX cases have shown to be associated with 5 times
cases and unilateral in 27% of the cases. Out of 30
more likelihood of intra operative complications such
cases, 30% of the cases had associated systemic illness
as zonular instability, insufficient mydriasis, dropped
like diabetes, hypertension and 70% with no systemic
lens material, vitreous prolapse, shallow anterior
co-morbidities. In the present study of 30 cases, 80%
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cases (n=24) were observed to have endothelial cell
density less than 2500cell/mm3 on specular
microscopy, and 30% cases among them with
endothelial cell count as low as less 2000cell/mm3.
Considering another variable, among 30 cases 93% of
the cases (n=23) were observed to have CCT of less
than 545µm which is grossly significant.43% of the
cases with less 500 µm and 6% with as low as less than
450µm were observed.

Fig. 3: Distribution of pseudo exfoliation

Fig. 1: Pseudoexfoliation
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Table 1: Patients Demographics
Males Females Total Percentage
0
0
0
0
2
2
4
13.33
5
8
13
43.33
8
4
12
40
0
1
1
3.33
0
0
0
0
15
15
30
100

Fig. 4: Evaluation of Endothelial Cell Density

Fig. 5: Specular Microscopy of a pseudo exfoliation

Fig. 2: Evaluation of CCT
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Fig. 6: TOMEY EM-3000 Specular Microscopy

study conducted by Acar et al.(19) Another study
conducted by Yagci et al(20) and Sobottka et al(21) also
noticed that people with pseudo exfoliation had lower
central corneal thickness value. In contrast to this, study
conducted by Hepsen et al and Arnarsson et al showed
that thickness of cornea of pseudo exfoliation cases is
greater than normal people. However the study
published by Zheng et al identified deposits of pseudo
exfoliative material in the cornea and showed that
number of keratocytes in the corneal stroma of pseudo
exfoliative cases was lesser than cases with pseudo
exfoliation. They also concluded this pseudo exfoliative
material induces apoptosis of corneal stroma
keratocytes and results in thinning of cornea and greater
susceptibility to elevated intra ocular pressure.(12)
Mechanisms of IOP elevation in exfoliative glaucomaassociated open angles may include local production of
exfoliative material, endothelial cell damage of the
trabecular meshwork, and passive deposition of
exfoliative material and pigment originating from
elsewhere in the anterior segment. It has also been
observed that the probability of developing
glaucomatous optic neuropathy is higher in eyes with
exfoliative glaucoma than in other forms of glaucoma at
similar IOP levels, suggesting an intrinsic vulnerability
in the optic nerve in the former group. Although disc
area and other morphometric features of the optic nerve
head do not differ between non glaucomatous eyes with
and without exfoliation, glaucomatous neuroretinal rim
damage tends to be more diffuse with exfoliative
glaucoma. Immunoelectron microscopic studies of the
lamina cribrosa have shown elastosis, suggesting
abnormal regulation of elastin synthesis or degradation,
or both, in the optic nerve head of patients with the
exfoliation syndrome, consistent with the role of
LOXL1. Zonular dialysis, poor dilatation, vitreous
loss, capsular fibrosis, posterior capsule rupture and
decenteration of lens implant are the challenges surgeon
has to face in pseudoexfoliation cases. Helpful tips for
cataract surgery are to make the capsulorrhexis large so
as to enable the nucleus or pieces of the nucleus to
prolapse into the anterior chamber, thus minimizing
zonular stress; a large capsulorrhexis also helps prevent
capsular phimosis, which is common in eyes with
exfoliation syndrome. During hydrodissection, care
should be taken to tap on the center of the nucleus from
time to time to decompress fluid pressure on a weak
posterior capsule. If zonular weakness is evident
intraoperatively, a capsule tension ring or capsule
tension segments can be helpful. In addition to taking
special care to minimize zonular stress during nucleus
manipulation and removal of the cortex, if the pupil size
is small, the surgeon should consider mechanically
dilating and maintaining pupil dilatation. Given the
presence of endotheliopathy, the surgeon should also be
generous when using their viscoelastic agent of choice
to protect the corneal endothelium. The use of a
posterior chamber intraocular lenses is well tolerated in

Discussion
Pseudoexfoliation syndrome is a systemic disorder
which is a result of abnormal metabolic changes in cell
leading to accumulation of fibrillary material in anterior
segment of the eye and other organs. Frequently seen in
cases of cataract as its prevalence increases with age.
Insufficient mydriasis, zonular weakness, more chances
of posterior capsule rupture, more risk of endothelial
decompensation which acts as challenging task to
surgeon during operating cataract in such cases. In our
study, among 30 patients with pseudoexfoliation, 80%
are observed to have significantly low endothelial cell
density. Our findings are consistent with various other
research studies such as Zheng et al,(12) Kovliulas et
al,(13) Zarnowski et al(14) and Quiroga et al.(15) These
researchers have clearly shown that pseudo exfoliation
significantly influencences cell density of corneal
endothelium, the main reason is shown to be pseudo
exfoliative material that settles on the endothelium
penetrating it in the direction of descemat’s membrane
and breaking the connections between the individual
hexagonal cells, resulting in accelerated apoptosis of
the cells. Apart from these other factors are Hypoxia of
anterior chamber, changes in fibro blast of the
endothelium and elevated concentration of TGF-α 1.(16)
Endothelial cell density of less than 800 cells results in
corneal decompensation, allowing aqueous/ocular fluid
to seep into the corneal stroma causing loss of corneal
transparency.(17) To determine patients that are at risk
for corneal decompensation a simple test of knowing
endothelial cell density can be used and alert surgeon to
take necessary precautions. Among 30 patients central
corneal thickness obtained from specular microscopy
shown that about 93% (n = 28) of the cases have
corneal thickness less than 545 micro meters. Among
them 43% (n = 13) have shown to have central corneal
thickness of less than 500 µm. 6% of the cases had
central corneal thickness as low as 450 µm. The results
are consistent with the studies presented by Kitsos et
al,(18) where they used ultrasonic pachymeter for the
assessment of central corneal thickness. Our study
findings are consistent with findings given by another
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patients with the exfoliation syndrome, although there
may be a greater risk for fibrinoid reaction in these
patients.(22) When choosing an intraocular implant, a 3piece intraocular lens implant should be considered in
all patients with PXF. The 3-piece lens plays a dual role
by acting as a pseudo-CTR and reducing zonular stress
with the haptics providing tension to place the capsular
bag on stretch. Moreover, if there is only 1 to 2-clock
hours of dialysis, the 3-piece lens may be sufficient to
stabilize the capsular bag (i.e., a form of poor man’s
CTR) if the haptics are placed along the axis of zonular
weakness or dehiscence. In addition to intraoperative
concerns, PXF post-cataract surgery eyes have
postoperative issues to consider. PXF is associated with
iris vascular leak and a compromised blood-aqueous
barrier. PXF patients have more postoperative
inflammation and a higher risk of postoperative
pressure spikes. PXF cataract patients often need to be
treated more aggressively with postoperative steroids
and perhaps for a longer duration. Another concern
noted previously is capsular phimosis. If observed, the
capsular contraction can be treated using a neodymiumdoped yttrium aluminum garnet laser by placing
relaxing incisions in the anterior lens capsule at the 4
cardinal positions.(23) Our study concludes that pseudo
exfoliative cases have low central corneal thickness
attributed to the hydro dynamic forces exerting constant
pressure on the walls of the eye with greater
susceptibility to intra ocular pressure causing reduction
corneal thickness.
Conclusion
Pseudo exfoliative syndrome presents challenges
that require careful pre-operative evaluation. Our study
showed that these cases have significantly lower
endothelial cell density and increased risk of corneal
decompensation after intra ocular surgeries. These
pseudo exfoliative cases also have significantly low
central corneal thickness which may under estimate the
IOP reading and overlook an early Glaucomatous
damage. Early detection of pseudoexfoliative glaucoma
can aid to render appropriate treatment.Thus evaluation
of endothelial cell density and central corneal thickness
becomes an imperative pre-operative step in cases of
pseudo exfoliation.
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