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Corneal endothelial changes in patients wearing soft contact lens
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We aimed to compare the cornea thickness and corneal endothelial parameters of young
myopic individuals regularly wearing soft silicon hydrogel contact lens for at least one
year with those of control group. Central cornea thickness was determined with Galilei
Dual-Scheimplug Analyzer by performing anterior segment scanning to the both eyes of
young myopic individuals wearing soft contact lens regularly for more than one year and
those never worn contact lens before (control group). Full thickness corneal scanning
was performed using confocal microscope after administration of topical anesthesia.
Endothelial count, polymegathism and pleomorphism values were determined via
automatic endothelial analysis. Mann Whitney-U test was used for comparison of
the groups. Of the 16 individuals wearing contact lens, 3 were male, 13 were female.
The mean contact lens wearing time was 3.5 years (between 1 and 8 years). Of the 26
individuals in the control group, 8 were female, 18 were male. No statistically significant
difference was observed between contact lens wearing and control groups in terms of age,
refraction, central corneal thickness, pleomorphism and endothelial cell count whereas
polymegathism was the only significant parameter between groups (p=0.021). Endothelial
polymegathism was more common in individuals wearing silicon hydrogel soft contact
lens than those in control group. The use of silicon hydrogel soft contact lens may cause

Polymegathism
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alterations in corneal endothelial cell structure in the long period.
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1. Introduction
Contact lenses are the optical devices primarily used to cor-
rect refractive errors. They can be divided in two groups as
hard and soft contact lenses depending on the material used.
The first mention of contact lenses was made by Leonardo
Da Vinci in his work “Codex Of The Eye”, published in
1508 (Hofstetter and Graham, 1953). The first corneal lenses
were produced in 1940’s with the discovery of polymethyl-
methacrylate (PMMA) material. PMMA is a plastic material
that is impermeable to oxygen. Afterwards gas-permeable
hard lens materials were discovered and the first rigid gas-per-
meable (RGP) materials have been used as contact lenses. In
1950’s, hydroxythylmethacrylate (HEMA), the first soft contact
lens material, was discovered and the first soft contact lenses
produced. These first materials are hydrogel and have been used
for many years. Hydrogel materials involve oxygen and water
evenly and have high level of oxygen transmission. New-gener-
ation contact lenses manufactured from silicone hydrogel (SH)
material which has became available from 90’s, make a break-
through with their high oxygen permeability (Barr, 2005).

In literature, studies involving the use of contact lenses

made from both hydrogel and SH and examining endothelial
cell density and structure are available.

It has long been known that the use of contact lenses may
lead to various changes in tear layer, conjunctiva and cornea
depending on oxygen-permeability of lenses. Contact lens-
induced hypoxia and hypercapnia-induced lactate increase
and corneal edema caused by acidosis are considered as the
reasons (Holden et al., 1985; Leung et al., 2011).

Contact lenses may lead to giant papillary conjunctivits, up-
per limbic keratoconjunctivitis, allergic and toxic conjunctivitis
in conjunctiva; limbal hyperemia, limbal neovascularisation,
vascularized limbal keratitis in limbus as well increase in tear
volume, decrease in tear break-up time, stromal deposits and en-
dothelial changes in tear film layer (Doughty et al., 2005; Lee et
al., 2012). Some of these changes may recur after stopping con-
tact lens use depending on the contact lens wearing time (Sibug et
al., 1991).

In this study, we aimed to compare the cornea thickness
and corneal endothelial parameters of young myopic indi-
viduals regularly wearing SH soft contact lens for at least one
year with those of control group.
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2. Materials and methods

Forty-two young myopic patients examined at the Depart-
ment of Ophthalmology at Ondokuz May1s University Hos-
pital between December 2009 and March 2010 were included
in the study. The patients with systemic disease and corneal
pathology and those underwent eye surgery were excluded
from study. The mean age of participants was 24 years (18-
37).

Central corneal thickness (CCT) was determined via
Galilei Dual-Scheimpflug Analyzer (Ziemer Group, Port,
Switzerland) by performing anterior segment scanning to the
both eyes of the patients. While scanning, the patient sat in a
comfortable position letting patient’s chin and forehead lean
against the device. The patients were asked to look straight so
that the horizontal line become tangent to the corneal epithe-
lium and then the measurements were determined by adopt-
ing the ones approved by device. Those having low reliability
were measured again after a few minutes.

Topical anesthesia was administered in cornea for con-
focal microscopy measurements. After placing the patient's
forehead and chin against the device, the patients were asked
to look straight. Transparent tear gel was applied to the edge of
confocal microscope (Nidek Confoscan4) to be contact with
the cornea. The probe of confocal microscope was manually
operated by a lever so that the probe can correspond to the
patient’s cornea. Full-thickness corneal scan was performed.
Endothelial cell count, pleomorphism and polymegathism
values were determined via automatic endothelium analysis
program.

Age, refraction, CCT, endothelial count, pleomorphism
and polymegathism parameters were compared stastistically
using the Mann Whitney-U test.

3. Results

The patient group consisted of 16 individuals wearing contact
lens. Of the patients, 3 were male and 13 were female. The
mean age was 24 years (19-25). The average length of contact
lens wearing was 3.5 years (1-8). The mean spherical refrac-
tive error of contact lens wearers was -3.69+1.25D.

Control group included 26 individuals who were not
wearing contact lens. Of these, 18 were male and 8 were fe-
male. The mean age was 24 years (18-37). The mean spheri-
cal refractive error of control group was -3.87+1.25D.

All the participants were young myopic individuals. No
statistically significant difference was observed between con-
tact lens wearers and control group in terms of age, refraction,
CCT, endothelial cell count and pleomorphism (p=0.378;
p=0.486; p=0.424; p=0.128; p=0.087 and p=0.180 respec-
tively). Polymegathism was the only significant difference
between the groups (p=0.021). Our study has revealed that
endothelial polymegathism was more common in individuals
wearing soft contact lens for at least one year in comparison
with control group.

4. Discussion

The corneal endothelium is a single layer of hexagon-shaped
cells (about 70-80%) lining the inner surface of the cornea.
The number of endothelial cells in newborns is greater and
decreases with age. In young adults, there are approximately

2800-3500 endothelial cells per mm?. Endothelial cells do not
proliferate. Cell density is rather stable from age 20 through
approximately age 50 years and decrease with age (Yee et al.,
1985). The number of cells decreases after the age of sixty on
a yearly basis with a ratio of 0.6% (Bourne et al., 1997).

Coefficient of variation (CV) is defined as the standard
deviation of average cell area divided by its mean cell area. It
should be below 0.30 in normal cornea. Increase in cell size in
conjunction with increase in this ratio is called “polymegath-
ism”. “Pleomorphism” is defined as the changes in the shapes
of cells due to endothelial damage (Rao et al., 1979; Phillips
et al., 2005; ). These parameters and corneal thickness are the
biological indicators used to assess endothelial function.

Several studies have shown that long-term contact lens
use leads to alteration in endothelial morphology. In their
study conducted in 1970"s, Zantos and Holden specified that
the use of contact lens lead to endothelial bleb formation
(Zantos and Holden, 1977). In the studies conducted in 1985,
it was purported that endothelial bleb formation occurs in re-
sponse to acidosis induced by epithelial hypoxia (Schoessler
et al.,1982; Holden et al., 1985). These studies (high water
content hydrogel lens were used) showed reduction in epi-
thelial oxygen uptake and significant differences in endothe-
lial polymegathism. Having this condition frequent in hard
PMMA and hydrogel contact lens wearers and rare in soft hy-
drogel lens users suggest that hypoxia is the main cause in the
formation of these changes. Several researchers have reported
that cell density did not change despite these morphological
changes (Bourne et al., 2001). Lee et al.’s (2001) study in-
volving endothelial changes in soft contact lens wearers (for
less than 5 years, 5-10 years, more than 10 years) showed in-
crease in polymegathism in all contact lens wearers; increase
in polymegathism and pleomorphism in contact lens wearers
for more than 6 years; and decrease in endothelial cell density
depending on contact lens wearing period.

Sheng and Bullimore (2007) investigated the factors re-
sponsible for morphological changes in the corneal endothe-
lium (age, race, contact lens wearing duration, degree of
myopia) and determined that endothelial cell density was sig-
nificantly affected by age and race whereas age and duration
of contact lens use have a significant effect on endothelial
polymegathism. In a study investigating CCT and endothelial
changes in diabetic patients wearing or not wearing contact
lens and normal healthy individuals, it was indicated that
CCT is greater in diabetic patients as well as there is an in-
crease in polymegathism in contact lens wearers regardless of
contact lens wear (Leem et al., 2011).

The results of this study are consistent with those of
previous studies in literature. Our study revealed that hav-
ing young and healthy participants in the patient and control
group is a significant factor affecting the difference in CCT
and the number of endothelial cells. Although if contact lens
wearing time was not too long, significant increase in poly-
megathism in contact lens wearing group was observed. This
result suggests that silicone hydrogel soft contact lens may
lead to endothelial damage due to hypoxia as compared to
other materials. Long-term studies involving the use of sili-
con hydrogel soft contact lens are needed.
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