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Abstract
·AIM: To evaluate the corneal endothelial cell density and

morphology in Chinese patients with pseudoexfoliation

syndrome (PEX).

·METHODS: Medical records of 16 patients (20 eyes) with

PEX who presented to our institution between July 2008 and

June 2010 were retrospectively reviewed. Thirteen eyes had

combined glaucoma. The information of five apparently

normal fellow eyes in these patients was also recorded. Left

eyes of 20 patients with bilateral senile cataracts but no other

eye disease were included as controls. Specular microscopy

was performed in all eyes to analyze for corneal endothelial

cell density and morphology. Cell density, coefficient of

variation in cell size, and percentage of hexagonal cells in

corneal endothelium were evaluated.

·RESULTS: The mean corneal endothelial cell density in the

PEX eyes was 2298± 239 cells/mm2, significantly lower than

that in the cataract eyes (2652± 18 cells/mm2, =0.026), but

there were no significant differences in coefficient of variation

of cell size and frequency of hexagonality between these two

groups. No significant differences in the three parameters

were found between the apparently normal fellow eyes and

the PEX eyes or the cataract eyes, or between the PEX eyes

with and without glaucoma.

· CONCLUSION: Corneal endothelial cell density may

decrease in Chinese patients with PEX. The development of

glaucoma in PEX eyes does not seem to be related with the

change in corneal endothelial cell density or morphology.
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INTRODUCTION

P seudoexfoliation syndrome (PEX) is a common
age-related disease clinically diagnosed by the

formation or deposition of abnormal fibrillar material upon
some intraocular structures [1]. Deposition of
pseudoexfoliative material on corneal endothelium, anterior
lens surface, iris, trabecular meshwork, zonula, and ciliary
body [2,3] may lead to various ocular complications, such as
chronic open-angle glaucoma, lens subluxation, poor
mydriasis [4,5], and zonular dehiscence, capsular rupture or
vitreous loss at the time of cataract extraction [2]. Corneal
endothelial changes have also been reported, including
decreased cell density, higher coefficient of variation in cell
size, and lower percentage of hexagonal cells [6-8]. On the
other hand, some studies reported no such significant
changes in eyes with PEX[9].
By far, the characteristics of corneal endothelium in Chinese
patients with PEX have been unclear. This study aimed to
evaluate the corneal endothelial cell density and morphology
in eyes diagnosed with this syndrome at our institution.
PATIENTS AND METHODS
Materials This study conformed to the guidelines of the
Declaration of Helsinki. PEX was diagnosed if abnormal
fibrillar material was present on the anterior lens capsule
and/or pupillary margin. The diagnosis of pseudoexfoliative
glaucoma was based on the findings of an elevated
intraocular pressure (>21mmHg), typical glaucomatous
cupping of the optic nerve head, and visual field defects.
Twenty consecutive PEX eyes in nine men (ten eyes) and
seven women (ten eyes) who visited our institution between
July 2008 and June 2010 were included (Table 1). Mean
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patient age was 69.1 依17.7 years (range 53-78 years).
Among them, 13 eyes developed glaucoma. Five apparently
normal fellow eyes from the same 16 patients were also
examined.
Moreover, left eyes of 20 patients (11 men and nine
women) with bilateral senile cataracts were evaluated as
controls. Mean patient age was 69.5 依19.1 years (range
52-79 years). All 20 eyes had been examined with dilated
pupil and no other disorders or pseudoexfoliative material
was observed.
Methods All eyes in this study had no previous intraocular
surgery. Their central corneal endothelial cells were

detected by specular microscopy (Topcon, Tokyo, Japan)
and photographed for analysis of cell density and
hexagonality, and coefficient of variation in cell size (Figure 1).
The unpaired -test was used to compare differences
between any two groups among the PEX eyes, their
apparently normal fellow eyes, and the cataract eyes, as well
as between the PEX eyes with and without glaucoma. ＜

0.05 was considered statistically significant.
RESULTS
The data of corneal endothelial cells in all eyes are listed in
Tables 2 and 3. The mean endothelial cell density in the
PEX eyes (2298 依239 cells/mm2) was significantly lower

Table 1 Clinicial data of patients with PEX  

Patient Sex Age Eye Glaucoma Cell density 
(cells/mm2) 

Coefficient of variation 
in cell size (%) 

Hexagonal cells 
(%) 

1 F 68 OD P 2312 36 42 
   OS P 2505 32 60 
2 M 74 OD P 2457 24 65 
   OS P - - - 
3 M 78 OD P - - - 
   OS P 2723 30 33 
4 F 77 OD P - - - 
   OS P 812 37 52 
5 M 53 OD P 1923 35 54 
   OS P 2048 36 69 
6 M 63 OD P - - - 
   OS P 669 34 63 
7 M 65 OD P 2695 26 72 
   OS P - - - 
8 F 68 OD P 3105 34 47 
   OS P 2500 43 63 
9 M 75 OD P 2754 40 32 
   OS P - - - 
10 M 63 OD P 1926 44 49 
   OS P - - - 
11 F 53 OD N - - - 
   OS N 2664 36 77 
12 F 72 OD N 2762 29 63 
   OS N - - - 
13 M 75 OD N - - - 
   OS N 17 2722 26 
14 F 67 OD N 14 2293 23 
   OS N - - - 
15   OD N 10 2253 50 
   OS N 11 2583 45 
16 M 78 OD N - - - 
   OS N 11 2262 25 
P: Positive(with glaucoma); N: Negative(without glaucoma); -: Excluded because of previous intraocular surgery. 

Figure 1 Results of corneal endothelium test in patient No.1 A: OD; B:OS.
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than that in the cataract eyes (2652 依18 cells/mm2) ( =
0.026). However, neither the coefficient of variation in cell
size nor the percentage of hexagonal cells was significantly
different between these two groups. In addition, there were
no statistically significant differences in the three parameters
between the apparently normal fellow eyes and the PEX
eyes or the cataract eyes, or between the PEX eyes with and
without glaucoma.
DISCUSSION
The prevalence rate of PEX in different populations is
various: 9.6% in Iran [10], 3.8% in India [11], 3.4% in Japan [12],
and 0.32% in Singapore[13]. Young [14] reported a rate of
0.4% in Chinese patients aged 60 or above in a hospital
based epidemiology study.
The mechanism involved in the pathobiology of this
syndrome remains obscure. A "protein sink model" was
proposed to explain the formation of the pseudoexfoliative
material. It speculates that there is an aberrant nucleation
protein or nucleation protein complex binding to other
proteins. These proteins form a more complex unstable
protein matrix in the aqueous humor of the eye, which
eventually develops into the pseudoexfoliative material that
deposits upon some intraocular structures [15]. When the
corneal endothelium is affected, the cornea becomes
irregular, discontinuous and edematous, and may result in
corneal endothelial decompensation[16,17].
In the current study, the difference was statistically
significant in corneal endothelial cell density, but not in
coefficient of variation of cell size and percentage of
hexagonal cells between the PEX eyes and the cataract eyes.
This is similar to the results reported by Inoue [18], who
made comparisons between the eyes with PEX and those
with senile cataract or refractive error. Miyanke [6],
however, observed not only decreased cell density but also
reduced cell hexagonality and increased coefficient of
variation in cell size in the PEX eyes compared to the
cataract eyes. They also reported statistically significant

differences in coefficient of variation of cell size and
percentage of hexagonal cells between the apparently
normal fellow eyes of PEX eyes and the cataract eyes,
which is different from the findings in our series that neither
of the parameters between the two groups of eyes was
significantly different.
It was reported that the endothelial cell density was not
correlated with the severity of glaucoma [19]. Morphologic
changes of corneal endothelium can occur in PEX eyes even
with normal intraocular pressure [20]. In this study, corneal
endothelial cell density, coefficient of variation in cell size,
and percentage of hexagonal cells in eyes with
pseudoexfoliative glaucoma had no significant differences
compared to those without glaucoma. This is consistent with
the outcomes of the investigations by Hattori[8],P覿ivi [9],
and Inoue [18]. According to Seitz [21], however,
the cell density in PEX eyes with glaucoma was
significantly lower than those without glaucoma.
Moreover, changes of corneal endothelium in PEX eyes
may cause trouble when patients need intraocular surgery.
Quiroga [7] reported that PEX increased the risk of
corneal endothelial decompensation after cataract surgery.
In their study, endothelial cell density in 21.87% of PEX
eyes was less than 2000 cells/mm2 and considered to be
risky. In the current study, we also found a high prevalence
of low endothelial cell density in PEX eyes (20% ).
Therefore, evaluation of preoperative corneal endothelium is
suggested for PEX patients who are scheduled for
intraocular surgery to help with the selection of surgical
approach. The small sample size in this study, which can be
attributed to the low prevalence of PEX in Chinese people,
may lead to bias. Further investigations with much more
samples are needed so as to provide more information for
eye doctors.
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