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Purpose: To compare the myopic progression before and after wearing an orthokeratology lens (OK).

Methods: Twenty-six patients (49 eyes) with at least 6 months of myopia prior to OK treatment were evaluated. Changes in the
spherical equivalent (SE) refractive error and axial length were compared before and after OK use. Changes in the SE and axial
length were also compared between two groups according to the myopic progression before baseline: Group 1 with myopic pro-
gression < 1 D/year and Group 2 with myopic progression > 1 D/year.

Results: The myopic progression rate decreased from -1.1 to -0.3 D/year after OK treatment (p <0.001). Greater increases in ax-
ial length were observed in patients who were younger and had less myopia at baseline, a higher rate of myopia progression be-
fore baseline, and a shorter axial length at baseline (p < 0.001, p <0.004, p < 0.007, and p < 0.001, respectively). The increase
in axial length was significantly greater in the group with greater myopic progression before baseline (0.2 mm/year) than in the

group with less myopic progression (0.1 mm/year) (p = 0.001).

Conclusions: Myopic progression was reduced significantly after OK treatment.
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Table 1. Baseline characteristics of subjects
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| 1= Wilcoxon Signed-Rank 273

gk, k=
71l At QIAfol| tigh AFtA| F-4 o]l A<= Pearson
correlationS o]-&3}th 1743 27 7S] B A= two
sample #-test, Mann Whitney U-testE ]85}t e &
A&l B2 PASW” 20.0 (IBM Corp., Armonk, NY,
USA)S AREsHAL, pgkel frolaw 0.05 w|Tke =2 513
=8
4 ot
AR 3§ 26% 4994 dlARoR S,
A 1770 ti(Table 1). A gk
224, FHARYSA]= -1.6 + 1.4DF Tt A
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24 B A" 102 + 244, FI
-3.2 £ 1.6DYIT}. 22 d g
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Variable

Value

Gender (male:female)

Age at diagnosis (years)

SE at diagnosis (D)

Age at OK (years)

SE at OK (D)

Age at final follow-up (years)

SE at final follow-up (D)

Axial length at OK (mm)

Axial length at final follow-up (mm)
Duration from diagnosis to OK (years)
Duration from OK to final follow-up (years)
SE change (D)/year (diagnosis-OK)

SE change (D)/year (OK-final follow-up)
SE change (D) 1 year before OK

SE change (D) 1 year after OK

Axial length change (mm)/year (OK-final follow-up)

9:17

8.4 4+22(5.1t014.7)
-1.6 £ 1.4 (-6.8 t0 -0.5)
10.2 + 2.4 (6.6 to 15.3)
3.2 + 1.6 (-7.4 t0o -1.0)
13.8 +£ 2.3 (10.2 to 17.5)
4.4 +2.1(-8.5t0-1.3)
24.8 + 0.9 (23.0 t0 26.3)
25.4 + 0.9 (23.5t0 27.0)

1.8 + 1.8 (0.6 t0 8.1)

354+1.6(1.0t06.9)
-1.1 £ 0.6 (-2.4t0 -0.1)
-0.3 £ 0.3(-091t00.2)
-1.1 £ 0.5(-2.3t00)
-0.2 £ 0.2(-1.0t0 0.1)
0.1 £ 0.1 (-0.1t0 0.6)

Values are presented as mean + standard deviation (range) unless otherwise indicated.
SE = spherical equivalent refractive error; D = diopter; OK = orthokeratology lens.
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Figure 1. Myopic progression rates of before and after ortho-
keratology lens (OK) treatment. The mean myopic progression
rate from diagnosis to OK (before OK) is -1.1 D/year, which is
significantly higher than -0.3 D/year from OK to last follow up
(after OK) ('p < 0.001, Wilcoxon Signed-Rank test). The
mean myopic progression of 1 year before OK is -1.1 D, which
is significantly higher than -0.2 D in 1 year after OK (p <
0.001, Wilcoxon Signed-Rank test).
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Increase in axial length (mm)/year
Increase in axial length (mm)/year

6 8 10 12 14 16 -8.0 6.0 4.0 20
Age at OK (years) SE at OK (D)
r=0.380. p = 0.007 r=-0.554. p <0.001
o o
0.6 0.6
o ]
0.4 1 0.4+

Increase in axial length (mm)/year
Increase in axial length (mm)/year
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SE Change (D)/year (diagnosis-OK) Axial length at OK (mm)

Figure 2. Increase in axial length and age at orthokeratology lens (OK), spherical equivalent refractive error (SE) at OK, SE change
(diopter, D)/year and axial length at OK. Significant correlations were found between increase in axial length and age at OK, SE at
OK, SE change (D)/year and axial length at OK (Pearson’s correlation coefficient, r = -0.482; p < 0.001, r = 0.409; p = 0.004,
r = -0.380; p = 0.007, r = -0.554; p < 0.001).
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Table 2. Comparison between 2 groups according to the myopic progression before orthokeratology treatment

- Ccisterntets|x] 2019 A 60 B M7 = -

Group 1 (27 eyes) Group 2 (22 eyes) p—value*
Age at diagnosis (years) 8.74+24(5.1t014.7) 8.1 +£2.0(6.11 to 14.7) 0.6
SE at diagnosis (D) -1.6 + 1.5 (-6.0 to -0.5) -1.5 + 1.7 (-7.0 to -0.50) 0.3
Age at OK (years) 11.3 +£2.1(7.3t0 15.3) 8.9 +2.0(6.7 to 15.3) <0.001
SE at OK (D) 3.4 £ 1.8(-7.3t0-1.0) 29+ 12(7.4t0-1.4) 0.3
Age at final follow-up (years) 149 + 1.9 (11.6 to 17.5) 12.4 + 2.2 (10.2 to 17.3) <0.001
SE at final follow-up (D) -4.5 +2.3(-8.0to0 -1.3) 42 4+2.0(-8.5t0-1.9) 0.7
Axial length at OK (mm) 25.1 + 0.8 (23.3 t0 26.4) 24.6 + 0.9 (23.1t0 26.4) 0.17
Axial length at final follow-up (mm) 25.4 £ 0.9 (23.5t0 27.0) 25.4 + 0.9 (24.0 t0 27.0) 0.9
Duration from diagnosis to OK (years) 2.8 +22(0.6t08.1) 0.8 +0.3(0.6t01.4) <0.001
Duration from OK to final follow-up (years) 354+ 1.8(1.0t06.9) 34 +1.5(1.6t06.0) 0.9
SE change (D)/year (diagnosis-OK) -0.6 £ 0.3(-1.0t0-0.1) -1.6 £ 0.4 (-2.4 to -1.0) <0.001"
SE change (D)/year (OK-final follow-up) -0.2 £ 0.2(-0.7t00.2) -0.3 £ 0.3 (-0.9t0 0.0) 0.2f
SE change (D) 1 year before OK -0.8 + 0.5 (-2.3t0 0.0) -1.4 + 0.4 (-2.0to -0.8) <0.001"
SE change (D) 1 year after OK -0.1 + 0.2 (-0.8 t0 0.0) -0.3 £ 0.3 (-1.0t0 0.1) 0.05"
Axial length change (mm)/year (OK-final follow-up) 0.1 +0.1(-0.1t00.3) 0.2 + 0.1 (0to 0.6) 0.001

Values are presented as mean+ standard deviation (range). ‘Group 1’ means myopic progression rate less than 1 D/year. ‘Group 2’ means my-
opic progression rate more than 1 D/year.

SE = spherical equivalent refractive error; D = diopter; OK = orthokeratology lens.

"Two sample 7-test; *Mann Whitney U-test.

Table 3. Comparison between 2 groups according to the age at orthokeratology lens treatment

Group 1 (27 eyes) Group 2 (22 eyes) p-value

Age at diagnosis (years) 7.4 +1.1(5.1t09.0) 9.7 +£25(5.6t014.7) <0.001"
SE at diagnosis (D) -14 + 1.3 (4.0t0 1.0) -1.6 + 1.9 (7.0 t0 0.0) 0.7
Age at OK (years) 8.4 + 0.9 (6.6-t0 .8) 12.5 + 1.5 (10.2 to 15.3) <0.001"
SE at OK (D) -2.7 £ 1.0 (-5.0 to -2.0) -3.6 £ 2.0(-7.0to -1.0) 0.06"
Age at final follow-up (years) 12.3 + 1.6 (10.2 to 15.6) 15.6 + 1.8 (11.6 to 17.5) <0.001"
SE at final follow-up (D) 4.5 +1.9(-8.0t0-2.0) 4.2 +2.4(-8.0t0-1.0) 0.6'
Axial length at OK (mm) 24.7 +£ 0.8 (23.0t0 25.9) 25.0 +£ 1.0 (23.3 t0 26.4) 0.2"
Axial length at final follow-up (mm) 25.5 4+ 0.8 (24.1 to 27.0) 25.3 + 0.9 24.0 t0 27.0) 0.4
Duration from diagnosis to OK (years) 1.0 £ 0.5(0.5t02.2) 2.7 +23(0.6t08.1) 0.001"
Duration from OK to final follow-up (years) 3.8+ 1.6(1.6t06.9) 3.0+ 1.5(1.0to0 6.4) 0.1
SE change (D)/year (diagnosis-OK) -1.4 + 0.6 (-2.4 to -0.6) -0.7 £ 0.3 (-1.1t0 -0.1) <0.001"
SE change (D)/year (OK-final follow-up) -0.4 + 0.3 (-0.9t0 0.0) -0.2 + 0.2 (-0.7 t0 0.2) 0.002°
SE change (D) 1 year before OK -1.3 £ 0.5 (-2.3t0-0.5) -0.8 + 0.3 (-1.4t0 0.0) <0.001"
SE change (D) 1 year after OK -0.3 £ 0.2(-1.0t00.1) -0.04 £+ 0.1 (-0.3 t0 0.0) <0.001"
Axial length change (mm)/year (OK-final follow-up) 0.2 + 0.1 (0.0 to 0.6) 0.1 + 0.2 (-0.1t00.3) <0.001"

Values are presented as mean + standard deviation (range). ‘Group 1’ means age at orthokeratology lens <10 years. ‘Group 2’ means age at
orthokeratology lens >10 years.

SE = spherical equivalent refractive error; D = diopter; OK = orthokeratology lens.

"Two sample t-test; 'Mann Whitney U-test.
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A 4 Y AAE gt 3 23 % Kakita et a2 24 ARE 7HAAL Qlk. A= 2H8- A ks HIkE Sk
A i ot 27 A Ao s TP EE EE A, A= 2 5 A S B o ddEE
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AA =R ZHaE-0] 57Hoblate) Fof TR 21419 qu o = g 22 gy AeEdugd=
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& A AOR Husr) Hiraoka et al’2 53 73} gk A= A T A WY A AEE vast Ze &2 9
T 58 27] Ao HEE A5 TP w2 e T7F 7HA= 97t d Aol % AtolA= At A
2 HustHA 7] ZAvadugddzg 585 A4ee A A JRTIRE 59, A A8 Ao di
Aol et 57 Aol ¥ & anE & Aoz AAE 3 4 e AES BAshs go] "ad Zlor A
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