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Correlation among Myopic Correction, Axial Length and Aberration after
Orthokeratology Lens Treatment in Myopic Patients
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Purpose: To report the correlation among the amount of myopic correction, axial length elongation, and higher order aberrations
after treatment with orthokeratology lenses in myopic patients.

Methods: Eighteen patients (36 eyes) treated with orthokeratology lenses for more than 12 months were recruited for this study.
Visual acuity, spherical equivalent, axial length, and higher order aberrations were measured at baseline and 1, 6, and 12
months after wearing lenses. Correlations among them were analyzed.

Results: Total higher order, spherical, vertical and horizontal coma aberrations were significantly increased from 0.85 + 1.47,
-0.22 + 0.40, 0.40 + 0.47,0.22 + 0.31 to 1.11 £ 0.72, 0.10 + 0.38, 0.79 + 0.63, 0.66 + 1.29 after 1 month repectively (p < 0.05),
but root mean square (RMS) total and trefoil aberrations were not (p > 0.05), remaining up to 12 months.Total and corneal spher-
ical aberrations were positively correlated to the amount of myopic correction (p = 0.001 and p = 0.028, repectively) and neg-
atively to the amount of axial length elongation (p = 0.036 and p = 0.079, repectively). Uncorrected visual acuity and spherical
equivalent were significantly improved from 0.52 + 0.08 and -2.41 + 0.36 to 0.07 = 0.07 and -0.84 + 0.32 after 1 month
respectively. This improvement was maintained up to 12 months (p = 0.002 and p = 0.001, respectively). Axial length was con-
tinuously increased from 24.31 + 0.53 mm to 24.91 + 0.60 mm after 12 months, but showed no significant changes (p = 0.721).
Conclusions: Although orthokeratology lenses were effective for the correction of myopia, they increased higher order aberra-
tions depending on the amount of myopic correction. Physicians should consider higher order aberrations. Further studies re-
garding the relationship between axial length elongation and higher order aberrations to retard myopic progression should be
conducted.
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B om(zHzh 1=0.540, p=0.001 X 1=0.437, p=0.028), o=
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=0.368 p=0.079) (Fig 1, 2).
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Table 1. Demographics of patients & ngieael Sk if“o}J“ serl, T e
— AAE o) g3 A FolE D9I5A7E F7HAcH: B
Eyes (number) 36 1E0] 9lr}. Hiraoka et al " Zhat2dwd A= 283t
Nl Fenae (unter) e wots o Y ol AnAT Ak, YyHoR
ge (years, range - Aol AlEMAL "ol Aol sz 7oAzl ©
Follow up period (months, range) 23 (12-47) de sl Al S Hal 0-,—3_]— A= A9l A
UCVA (log MAR) 0.52 + 0.08 oJsHA| 71k, wAys|of & TAFe] EF Y
BCVA (log MAR) 0.03 + 0.06 e Z7lele ofARS Holthy 31tk Bemtsen et al'® o
Axial length (mm) 24.31 £ 0.53 o] Zo o] = -
9] Zh A g A g 2 E X Z}o]| A 318]4=
Manifest Sphere (D) 2.11 + 0.45 17H x’-_% [¢] \J’ — “I% =1 OEH_]_—‘E = 0‘?} Q_— ]’Oﬂ _] _.L.—r]—,—xl’
Manifest cylinder (D) 0.71 +0.22 7} SVt om, ARt & 2kt Skl 7
Spherical equivalent (D) -2.41 + 0.36 H)&2 2FA)3kckar sk T) Stillitano et al'’e 127k Zhap
Values are presented as'mean i. SD unless otherwise indicat(?d. ZAYRE 283} RO A LY e2pr) Zr1Elg o, o]
UCVA = uncorrected visual acuity; BCVA = best corrected visual — s s — o _ .
acuity; D = diopter. T TR} A7 S7HE S HArskRlal o= 24
Table 2. Changes of total aberrations (um) for 12 months
Aberration Pretreatment 1 month 6 months 12 months Pretreatment vs. 1 month 1 month-1 year
RMS total 4.16 + 1.97 3.74 £ 1.91 395+ 1.78 4.16 + 1.32 p = 0.480 p = 0.460
HO A 0.85 £+ 1.47 1.11 £ 0.72 1.21 £ 0.79 0.97 + 0.58 p =0.021" p = 0.912
Sph A -0.02 + 0.40 0.10 + 0.38 0.31 + 0.30 0.40 + 0.38 p =0.001" p = 0.347
Coma7 A 0.40 + 0.47 0.79 + 0.63 0.69 + 0.55 0.66 + 0.49 p =0.038 p = 0.245
Coma8 A 0.22 + 0.31 0.66 + 1.29 0.73 + 0.38 0.64 + 0.18 p = 0.046" p = 0.829
Trefoil6 A 0.53 £ 1.41 0.64 + 1.03 0.27 + 0.36 0.12 + 0.14 p = 0.255 p = 0.852
Trefoil9 A 0.59 £ 1.91 0.49 + 0.94 0.17 £ 0.21 0.15 + 0.17 p = 0.426 p = 0.512

Values are presented as mean + SD unless otherwise indicated. p-value based on one way analysis of variance (ANOVA) test.
RMS = root mean square; HO A = higher-order aberration; Sph A = spherical aberration; Coma7 A = Coma:Z (3,-1) aberration; Com8 A
= coma:Z (3,1) aberration; Trefoil6 A = Trefoil:Z (3,-3) aberration; Trefoil9 A = Trefoil:Z (3,3) aberration.

“Statistically significant.

Table 3. Changes of corneal aberrations (um) for 12 months

Aberration Pretreatment 1 month 6 months 12 months Pretreatment vs. 1 month 1 month-1 year
RMS total 322 + 147 3.11 £ 1.01 2,15+ 1.11 2.85 + 1.56 p =0.752 p = 0.156
HO A 0.90 + 0.52 1.29 + 0.85 1.47 + 1.00 1.39 £ 0.75 p= 0.017" p = 0.220
Sph A 0.22 + 0.19 0.45 + 0.29 0.45 + 0.25 0.51 + 0.29 p =0.005" p = 0.646
Coma7 A 0.15 £ 0.17 0.51 + 0.64 0.54 + 0.60 0.35 £ 0.42 p =0.015 p = 0.449
Coma8 A 0.12 + 0.10 0.38 + 0.37 0.40 + 0.53 0.31 + 0.41 p =0.001" p =0.770
Trefoil6 A 0.09 + 0.09 0.09 + 0.08 0.13 £ 0.12 0.10 + 0.10 p = 0.807 p = 0.981
Trefoil9 A 0.07 + 0.09 0.09 + 0.07 0.09 £ 0.11 0.11 + 0.13 p = 0.605 p =0.373

Values are presented as mean + SD unless otherwise indicated. p-value based on one way analysis of variance (ANOVA) test.
RMS = root mean square; HO A = higher-order aberration; Sph A = spherical aberration; Coma7 A = Coma:Z (3,-1) aberration; Com8 A
= coma:Z (3,1) aberration; Trefoil6 A = Trefoil:Z (3,-3) aberration; Trefoil9 A = Trefoil:Z (3,3) aberration.

*Statistically significant.

1052



A 45 4.5
_ ° —~ .
85 4 e °® 8 4 o ° o ()
£ . [ ¢ € ¢ o o .
G35 o &35 o T
© ._‘_.i-" © °® e T
I L ° 5 3 LI J
8 s o .7 L4 855 e .7 b
© e T ® o .7
g2 2 e L ¢ o 2 2 o s ° b
0] e o . ° ° ° 0] [ e’ [ )
'é 15 e ¢ §. 15 | e s
° . N A Ly . .
S o1 e . 5 g | e
o | e ° o ®
205 * 205 ¢
e X hd e I .
o 0 o 0
0 02 04 06 0.8 1 0 02 04 06 08

Change of total spherical aberration (um) Change of comeal spherical aberration (um)

Figure 1. Correlation analysis between spherical aberration and spherical equivalent. Scatterplots demonstrating changes in total (A)
and corneal (B) spherical aberration and spherical equivalent for 1 year (Spearman correlation coefficient; r = 0.540, p = 0.001 and
r = 0.437, p = 0.028, respectively).
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Figure 2. Correlation analysis between spherical aberration and axial length. Scatterplots demonstrating changes in total (A) and
corneal (B) spherical aberration and axial length for 1 year (Spearman correlation coefficient; r = -0.449, p = 0.036 and r =
-0.398, p = 0.079, respectively).
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