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Comparison of Tear Distributions by the Corneal Eccentricity when Fitted
with Spherical and Aspherical RGP Lenses
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Purpose: The present study was aimed to compare the tear volume and distribution by corneal eccentricity when fitted
with spherical and aspherical RGP lenses. Methods: Spherical and aspherical RGP lenses were fitted in best alignment
on a total of 77 subjects (136 eyes) in their twenties and thirties without any ocular disease or ocular surgery experience.
The tear volume was analyzed by estimating the concentration of tear stained with fluorescein in the center of RGP lens
as well as at the mid-peripheral and peripheral areas, and the difference of tear distributions was analyzed according to
corneal eccentricity. Results: Tear distribution from the center to the peripheral area was not significantly different when
spherical RGP lenses were fitted on the corneal eccentricities of e < 0.38 and 0.68 < e, indicating the relatively even tear
distribution compared with other corneal eccentricity. In the case of aspherical RGP lenses, the difference of tear
distribution between the central and peripheral areas was smaller than spherical RGP lenses. The significant difference of
tear distribution according to RGP lens design was observed in the corneal eccentricity of 0.48 <e <0.68. In other
words, more even tear distribution was shown when aspherical RGP lenses were fitted on the cornea with eccentricity of
0.48 <e<0.68 and spherical RGP lenses were fitted on the cornea with eccentricity 0.68 <e. Furthermore, tear volume
in the mid-peripheral area increased with higher corneal eccentricity. Conclusions: The results suggest that the
appropriate selection of RGP lens design according to corneal eccentricity is necessary since tear volume and distribution
by the regions of spherical and aspherical lenses are affected by corneal eccentricity.
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Table 1. Distribution of the subjects' corneal eccentricity

Group Corneal eccentricity ~ No. of Ratio
(mean=+SD) eye (%)

e<0.38 0.35+£0.03 19 14.0
0.38<e<048 0.43£0.03 22 16.2
0.48 <e<0.58 0.53£0.03 38 279
0.58 <e<0.68 0.62£0.03 38 279
0.68<e 0.74£0.05 19 14.0
Total 0.54+0.13 136 100.0
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Table 2. Specifications of trial lenses

—
Brand name AIR(blue) CORNEA 2(blue)
Over all diameter(mm) 9.3 9.9
Optic zone(mm) 7.5 7.0
Base curve(mm) 7.30 ~ 8.40 7.30 ~ 8.40
(0.05) (0.05)
Central thickness(mm) 0.15 0.15
Back vertex power(D) -3.00 -3.00
Material Silicone acrylate  Silicone acrylate
Dk 50 75
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Table 3. Fitting guideline of base curve selection by the
manufacturer

Base curve

Astigmatism(D) - -
Spherical RGP lens Aspherical RGP lens

0.00 ~ 1.00 0.15 mm flatter 0.10 mm flatter

1.25 ~ 2.00 0.10 mm flatter 0.05 mm flatter
2.25 0.05 mm flatter On K

2.50 ~ 3.00 On K 0.05 mm steeper
3.25 0.05 mm steeper 0.05 mm steeper
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Fig. 1. Analysis of tear volume by Quantity One Software.
A. center, B. mid-center, C. peripheral
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Table 4. Statistical analysis of relative tear volume by corneal eccentricity

P-value

Lens design Group

Post hoc test

One-way Center Center Mid-center
ANOVA test Vs Vs Vs
mid-center peripheral peripheral
e<0.38 0.11 0.92 0.24 0.12
0.38<e<0.48 0.00" 0.81 0.00" 0.00"
Spherical 0.48<e<0.58 0.00" 0.70 0.00" 0.00"
0.58<e<0.68 0.00" 0.21 0.00" 0.00"
0.68<e 0.06 0.39 0.04 0.49
e<0.38 0.49 0.97 0.65 0.49
0.38<e<048 0.00 0.99 0.00 0.00
Aspherical 0.48<e<0.58 0.00" 0.95 0.00" 0.00
0.58 <e<0.68 0.08 0.51 0.06 0.48
0.68<e 0.55 0.57 0.99 0.66

*Significantly different from each group compared by one-way ANOVA test, p<0.05
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Fig. 4. Relative tear volume by corneal eccentricity when wearing spherical and aspherical RGP lenses.
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Table 5. Statistical analysis of tear volume between central
and mid-central areas of spherical and aspherical
RGP lenses analyzed by corneal eccentricity

Spherical RGP lens vs aspherical RGP lens

Group
Center Mid-center
e<0.38 0.35 0.25
038<e<048 0.23 0.50
0.48 <e<0.58 0.01" 0.01"
0.58<e<0.68 0.01° 0.01°
0.68<e 0.06 0.03"

*significantly different from each group compared by Paired t-
test, p<0.05
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