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Purpose: To analyze the effects of soft contact lenses on central corneal thickness
and morphologic characteristics of the corneal endothelium in diabetic patients.
Materials and Methods: Ultrasound pachymetry and noncontact specular micros-
copy were performed on 26 diabetic patients who regularly use soft contact lenses
(group 1), 27 diabetic patients who do not use soft contact lenses (group 2) and 30
normal subjects (group 3). We compared the values in each group using the Mann-
Whitney test. Results: The central cornea was found to be thicker in diabetic pa-
tients, both those who use and do not use contact lenses, than in the normal control
group. The central corneal thickness was significantly higher in group 1 (564.73 +
35.41 pm) and group 2 (555.76 + 45.96 um) than in the control group (534.05 =
27.02 um), but there was no statistically significant difference between groups 1
and 2. Endothelial cell density was significantly different between the groups, and
was smallest in the group of diabetic patients using contact lenses. The coefficient
of variation of cell size was significantly higher and the percentage of hexagonal
cells was significantly lower in contact lens using diabetic patients than in non-
contact lens using diabetic patients and in the control group. Conclusion: Central
corneal thickness and endothelial cell density is more affected by diabetes melli-
tus, and corneal endothelial cell morphology is more affected by contact lens use,
when compared with normal subjects.

Key Words: Central corneal thickness, morphology of corneal endothelial cell,
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INTRODUCTION

Corneal endothelial cells are arranged in a single layer and extremely stable. They
have a metabolism-favorable regular hexagonal structure, thus controlling water
balance and maintaining corneal transparency. Human corneal endothelial cells do
not regenerate after injury but heal through their hyperplasia and mobilization. In
severe cases, corneal edema and opacity occur and subsequently lead to vision
loss. The corneal endothelium is affected by various factors including age, dura-
tion of contact lens use, diabetes mellitus and so on.!

Previous studies have demonstrated histopathologic changes of the corneal en-
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dothelium in contact lens wearers, such as corneal swell-
ing.>* It is well known that long-term contact lens use
causes changes in keratometry, corneal topography and
morphology of endothelial cells. Although the exact mech-
anisms for such changes have not yet been completely elu-
cidated, chronic hypoxia has been reported to be the main
cause.>® Since Connor and Zagrod’ reported in 1986 that
polymegathism was increased in long-term contact lens
wearers, numerous studies on corneal endothelial damage
induced by contact lens use have been conducted. Previous
studies have indicated that cell size increases while the per-
centage of hexagonal endothelial cells and endothelial cell
density decrease.®®

Investigation of the relationship between the corneal en-
dothelium and diabetes mellitus has so far been conducted
using human and animal models. It has been reported that
cell size and coefficients of variation (CV) of cell size in
patients with a 10-year history of diabetes mellitus are dif-
ferent from those in normal subjects and that the thickness
of the cornea correlates significantly with the duration of
diabetes mellitus.'®!" However, there have been few studies
of the changes in thickness and morphology of the corneal
endothelium in contact lens-wearing, non contact lens-
wearing diabetic patients and normal control.

Therefore, this study was carried out to investigate the
morphological characteristics of corneal endothelial cells
and corneal thickness in contact lens-wearing diabetic pa-
tients and to compare these variables with non contact lens-
wearing diabetic patients and age-matched control group.

MATERIALS AND METHODS

This study included patients aged 15 to 39 years who visit-
ed the Department of Ophthalmology, Konkuk University
Hospital from August 2006 to August 2007. The patients
were divided into 2 categories: those who were diagnosed
with diabetes mellitus and continued to wear soft contact
lenses [group 1 (DM/CL), n = 52] and those who were diag-
nosed with diabetes mellitus and did not wear soft contact

Table 1. Patient Characteristics

lenses [group 2 (DM), n = 54]. The control subjects [group
3 (control), n = 60] were free of diabetes mellitus and did
not wear soft contact lenses. The mean age was 31.88 +3.30
years in group 1, 30.00 + 3.30 years in group 2, 28.00 +
5.56 years in group 3. There were no statistical differences
in age, the difference of sex and the refractive errors among
the groups (Table 1).

Both eyes were examined at the same time. In all groups,
a complete medical history was taken and a slit-lamp ex-
amination and indirect ophthalmoscopic examination were
performed. The thickness of the cornea (um), endothelial
cell density (cells/mm?), CV of cell size (SD/area) and per-
centage of hexagonal cells (%) were measured using a non-
contact specular microscope (Noncon Robo-CA Konan SP-
9000p, Tokyo, Japan) and an objective refraction test was
performed using ARK8800 (Topcon, Tokyo, Japan). None
of the patients used topical ocular medications, and any pa-
tients having a history of ocular diseases, previous ophthal-
mic intervention or systemic disease besides diabetes melli-
tus were excluded from study.

Corneal endothelial cells were examined by a single exam-
iner using a non-contact specular microscope. After photo-
graphing the center of the cornea, the number of endothelial
cells was calculated using the ‘dot” method. The data ob-
tained were analyzed in terms of endothelial cell density, CV
of cell size and hexagonality. We compared the values of cor-
neal factors such as corneal thickness and endothelial mor-
phology among the groups by using the Mann-Whitney test.

RESULTS

The duration of diabetics was 4.38 4 1.50 years in group 1
and 4.41 £ 1.45 years in group 2 (p > 0.05). The duration of
contact lens use was 5.27 + 1.76 years in group 1.

Central corneal thickness was significantly greater in
group 1 (564.73 + 35.41 pm) and group 2 (555.76 + 45.96
um) than in the control group (534.05 £ 27.02 pum), but there
was no statistically significant difference between groups 1
and 2.

Group 1 (DM/CL) Group 2 (DM) Group 3 (control)
Age 31.88+3.30 30.00 +3.30 28.00+5.56
M:F 14:12 14:13 17:13
Spherical equivalence -4.68 £1.66 -448+1.53 -426+£221
Duration of diabetes (yrs) 4.38+1.50 441+145 -
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Endothelial cell density was significantly less in group 1
(2867.21 + 235.74 cells/mm?) than in groups 2 (2996.59 +
530.51 cells/mm?) and 3 (3368.15 + 287.07 cells/mm?).

The CV of cell size variation was 0.38 + 0.04 in group 1,
0.34 £ 0.04 in group 2, and 0.32 £ 0.05 in group 3; the per-
centage of hexagonal cells was 58.60 + 5.03 (%) in group
1, 63.00 + 8.48 (%) in group 2, and 64.55 £+ 9.02 (%) in
group 3. The CV of cell size was significantly higher and
percentage of hexagonal cells was significantly lower in
group | as compared to groups 2 and 3 (Table 2).

DISCUSSION

Diabetes mellitus affects structural and functional changes
in corneal endothelial cells and their thickness.'!” Many
studies have suggested that diabetic patients have corneal
abnormalities such as higher autofluorescence, lower corne-
al sensitivity, greater corneal thickness, less corneal endothe-
lial cell density and increased endothelial permeability. The
central cornea of diabetic patients is generally thicker than
that of normal persons, and lower corneal endothelial cell
density, lower hexagonality and higher CV of cell size have
been reported in the cases of diabetes. Such results have also
been revealed in experimental studies on diabetic mice or
dogs.’*1 Tt is thought that diabetes reduces the activity of
Na + -K + ATPase of the corneal endothelium and this
causes the morphological and functional changes of diabet-
ic cornea.”

Contact lenses also affect corneal endothelial cells by in-
ducing chronic hypoxia, which causes lactate accumula-
tion, elevated carbon dioxide levels and decrease of pH.>'*
The results are increases in polymegathism and pleomor-
phism and a decrease in corneal endothelial cell density.>**
Lee, et al.* reported that the CV of cell size in the soft con-
tact lens use group was significantly greater than in the non-

contact lens users and that the proportion of hexagonal cells
and corneal endothelilal cell density in those using soft con-
tact lens for more than six years were significantly lower than
in the control group.

Many authors have studied the effects of diabetes and
contact lens wearing on corneal endothelial cells and cen-
tral corneal thickness, but only one study has been per-
formed on the effects of contact lens wearing in diabetic
subjects. O’Donnell and Efron*” reported that the mor-
phometry of corneal endothelial cells and the central corne-
al thickness values in diabetic patients who wear soft con-
tact lens were not appreciably different from those found in
lens-wearing control subjects. They compared diabetic pa-
tients who were soft contact lens to a lens-wearing control
group, rather than a normal control group.

In our study, we compared cornea characteristics of dia-
betic patients who wear contact lenses to those of diabetic
patients who do not wear contact lenses and those of normal
control subjects without contact lens. The central corneal
thickness was not significantly different between diabetic
patients with or without contact lenses but was significantly
greater than that of normal control group. Endothelial cell
density was significantly lower in diabetic patients with
contact lenses than in diabetic patients without contact lens
or control group. Our results showed that central corneal
thickness and corneal endothelial cell density are more af-
fected by diabetes than contact lens use.

On the other hand, the CV of cell size was significantly
higher and the percentage of hexagonal cells was signifi-
cantly lower in diabetic patients who wore contact lenses as
compared with both diabetic patients who did not wear
contact lenses and the normal control group. These results
imply that morphologic characteristics of corneal endotheli-
al cell were more affected by contact lens than diabetes.

Recently, as the incidence of diabetes has been increasing
among young adults,?® there has been a coinciding increase

Table 2. Central Corneal Thickness and Morphologic Characteristics of Endothelial Cell by Group

. 1 (DM/CL) 2 (DM) 3 (control) R
roup _ _ _ Group 1 vs. Group 2 vs. Group 1 vs.
(n=52) (n=54) (n=60) Group 2 Group 3 Group 3
Central comeal thickness (um) ~ 564.73+35.41 5557644596  53405+27.02 0369  <001*  <0.01*
Comeal endothelial cell density o7 51 4 23574 299650453051 3368.154287.07 0.047%  <001*  <00I*
(cells/mm”)

Coefficient of variation 0.38+0.04 0.34+0.04 0324005  <0.01* 0.140  <0.01*
Hexagonality (%) 58.60 + 5.03 63.00 = 8.48 64554902  <0.01* 0579  <0.01*

Mann-Whitney Test.

*Statistically significant difference.
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in contact lens use in diabetic patients. These patients should
be cautioned that not only diabetes but also their contact
lens use can affect the corneal endothelial cells, and should
have their corneal endothelial cells examined regularly.
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