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Changes in Mini-scleral Lens Parameters after Repetitive Ethylene Oxide
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Department of Ophthalmology, Chung-Ang University Hospital, Chung-Ang University College of Medicine, Seoul, Korea

Purpose: We analyzed changes in mini-scleral lens parameters after repetitive ethylene oxide (EO) sterilization.

Methods: We measured the base curve radius (BCR), the optical power, the central lens thickness (CLT), and the overall lens di-
ameter (OLD) of 67 basic, oblate-type mini-scleral lenses (Onefit A; BIUMTEC, Seoul, Korea) before and after three repeats of
EO sterilization at 2-week intervals. The sterilization process (15 hours in duration) included a core step featuring exposure to

gaseous EO for 180 minutes at 1.5 bar and 56°C.

Results: The BCR changes in the basic type of mini-scleral lens after EO sterilization were -0.011 £ 0.004 mm, -0.024 + 0.005 mm,
and -0.021 + 0.005 mm for the first, second, and third sterilizations, respectively; all changes were significant. None of optical
power, CLT, or OLD were affected by EO sterilization. We found no significant correlation between any baseline value and the

change thereof after sterilization.

Conclusions: Repeated EO sterilization of mini-scleral lenses did not change the optical power, CLT, or OLD, but significantly re-
duced the BCR. EO should not be used to sterilize mini-scleral lenses.
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Figure 1. Photos of the mini-scleral lens and the indications of
zonal areas.
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Table 1. The range of the mini-scleral lenses according to the BCR, the optical power, the CLT and the OD before the EO sterilization

Parameter Range Number Range Number Total
BCR 6.50< mm <7.00 4 8.00< mm <8.50 23 67
7.00< mm <7.50 12 8.50< mm <9.00 6
7.50< mm <8.00 20 9.00< mm <9.50 2
Optical power +3.00<D < +4.50 1 -6.00<D <-4.50 67
+1.50<D < +3.00 1 -7.50<D <-6.00 10
+0.00<D <+1.50 4 -9.00<D <-7.50 7
-1.50<D < +0.00 7 -10.50< D <-9.00 6
-3.00<D <-1.50 13 D <-10.50 1
-4.50<D <-3.00 13 - -
CLT 0.19< mm <0.21 5 0.27< mm <0.29 11 67
0.21<mm <0.23 7 0.29<mm <0.31 8
0.23<mm <0.25 10 0.31<mm <0.33 9
0.25< mm <0.27 15 0.33<mm <0.35 2
OD 14.1<mm <14.3 2 14.9<mm <15.1 3 67
14.3<mm <14.5 0 15.1<mm <15.3 0
14.5< mm <14.7 17 15.3<mm <15.5 11
14.7< mm <14.9 34 - -

BCR = base curve radius; CLT = central lens thickness; OD = overall lens diameter; EO = ethylene oxide; D = diopters.
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Table 2. Analysis of the change of the BCR of mini-scleral lens before and after 3 times of the EO sterilization

Time BCR (mm) Delta BCR (mm) p-value”

Baseline 7.857 + 0.070 - -

1st EO 7.845 + 0.069 -0.011 + 0.004 vs. baseline 0.004"
-0.024 + 0.005 vs. baseline < 0.0001*

2nd EO 7.833 £ 0.069 -0.012 + 0.004 vs. 1st EO 0.006"
-0.021 + 0.005 vs. baseline < 0.0001*

3rd EO 7.835 + 0.069 0.010 + 0.005 vs. 1st EO < 0.0001*
0.002 + 0.004 vs. 2nd EO 0.582

" BCR

ouree df F p-value’
Time 3 4.794 0.003"

Values are presented as mean + standard deviation.
BCR = base curve radius; EO = ethylene oxide.

"Paired r-test; p < 0.01; *p < 0.0001; Yone-way repeated measures analysis of variance.

Table 3. Subgroup-analysis of the change of the BCR of mini-scleral lens before and after 3 times of the EO sterilization

Subgroup Standard type mini-scleral lens (Onefit A, n = 59) Oblate type mini-scleral lens (Onefit A Oblate, n = 8)
Time BCR (mm) Delta BCR (mm) p-value* BCR (mm) Delta BCR (mm) p-valueT
Baseline 7.791 + 0.070 - - 8.475 + 0.172 - -
Ist EO 7.781 £ 0.069 -0.009 + 0.004 vs. baseline 0.022} 8.442 + 0.176 -0.033 + 0.016  vs. baseline 0.250
2nd EO 7.767 + 0.068 -0.023 + 0.005 vs. baseline <0.0001°  8.448 + 0.181 -0.027 + 0.014  vs. baseline 0.188
-0.014 + 0.004 vs. Ist EO 0.002" 0.007 +£ 0.014  vs. 1st EO 0.875
3rd EO 7.770 £+ 0.069 -0.021 + 0.005 vs. baseline 0.0001*  8.450 + 0.179 -0.025 + 0.015  vs. baseline 0.313
-0.012 + 0.005 vs. 1st EO 0.012} 0.008 + 0.019  vs. Ist EO 0.750
0.002 + 0.004 vs. 2nd EO 0.577 0.002 + 0.019 vs. 2nd EO 0.875
Source BCR 7
df F p-value
Time X subgroup 3 1.075 0.361

Values are presented as mean + standard deviation.
BCR = base curve radius; EO = ethylene oxide.

"Paired r-test; 'Wilcoxon signed-rank test; p < 0.05; %p < 0.0001;
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Table 4. Analysis of the change of the optical power, the CLT, and the OD of mini-scleral lens before and after 3 times of EO steri-
lization

Time Optical power (D) Delta optical power (D) p-value”
Baseline -4.705 + 0.433 - -
1st EO -4.704 + 0.435 0.000 + 0.016 vs. baseline 0.992
2nd EO -4.674 £+ 0.434 0.030 + 0.018 vs. baseline 0.107
0.030 + 0.015 vs. 1st EO 0.056
3rd EO -4.688 + 0.437 0.016 + 0.024 vs. baseline 0.490
0.017 + 0.022 vs. 1st EO 0.466
-0.014 + 0.022 vs. 2nd EO 0.523
Time CLT (mm) Delta CLT (mm) p-value”
Baseline 0.262 + 0.005 - -
1st EO 0.262 + 0.005 0.000 + 0.000 vs. baseline Incalculable
2nd EO 0.261 + 0.005 0.000 + 0.000 vs. baseline 0.321
0.000 + 0.000 vs. 1st EO 0.321
3rd EO 0.261 + 0.005 -0.001 + 0.000 vs. baseline 0.020
-0.001 + 0.000 vs. 1st EO 0.020°
-0.001 + 0.000 vs. 2nd EO 0.133
Time OD (mm) Delta OD (mm) p value*
Baseline 14.754 + 0.034 - -
1st EO 14.749 + 0.034 -0.004 + 0.004 vs. baseline 0.999
2nd EO 14.757 + 0.037 0.003 + 0.006 vs. baseline 0.809
0.007 + 0.005 vs. Ist EO 0.273
3rd EO 14.748 + 0.036 -0.006 + 0.007 vs. baseline 0.531
-0.001 + 0.005 vs. 1st EO 0.999
-0.009 + 0.006 vs. 2nd EO 0.213
Source Optical power CLT OD
df F p-value* df F p value* df F p-value*
Time 2.524 1.078 0.354 1.006 0.735 0.395 2.586 1.072 0.357

Values are presented as mean + standard deviation.
CLT = central lens thickness; OD = overall lens diameter; EO = ethylene oxide; D = diopters.
"Paired r-test; p < 0.05; *Wilcoxon signed-rank test; ‘one-way repeated measures analysis of variance.
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Figure 2. Correlation analyses between the baseline values of parameters including the base curve radius (BCR), the optical power,
the central lens thickness (CLT), and the overall lens diameter (OD) and their post-ethylene oxide (EO) sterilization delta values
from baseline. (A-D) At post-3rd EO sterilization, the baseline values of BCR (A), power (B), CLT (C) and OD (D) did not correlate

with their delta changes from the baseline, respectively.
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