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Purpose: This study aimed to compare predicted axial length (AL) with the measured AL using the spherical
equivalent refractive power and the corneal radius of curvature determined by manifest and cycloplegic refractions in
myopia. Methods: Using an auto-refractometer, objective refraction and corneal radius of curvature were measured
under manifest and cycloplegic refractions. The predicted AL was calculated using an AL prediction formula and
compared with the measured AL using an IOL-Master. Results: The predicted AL for manifest and cycloplegic
refractions were 25.74+1.28 mm and 25.59+1.27 mm, respectively, and the measured AL was 25.39+1.31 mm. The AL
predicted from manifest and cycloplegic refractions showed a strong negative correlation with the spherical equivalent
refractive power, -0.757 and -0.752, respectively. The difference between the predicted and measured AL from
cycloplegic refraction, the difference between the mean values was 0.20 mm, which was more accurate than the 0.35
mm difference obtained from manifest refraction. Conclusions: The prediction of the AL using the equivalent spherical
power and the corneal radius of curvature based on cycloplegic refraction, which is more accurate than manifest
refraction, may be considered more useful for the application of individualized lens designs.
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Table 2. Comparison of predicted and measured axial length

AL type

Mean+SD p-value'

a. Predicted AL by MR (mm) 25.74+1.28
X p<0.001
b. Predicted AL by CR (mm) 25.59+1.27 (c<b<a)
c. Measured AL (mm) 25.39+1.31

AL: axial length, SD: standard deviation, MR: manifest refraction,
CR: cycloplegic refraction

"Repeated measures ANOVA followed by post-hoc test with
Bonferroni correction.

Table 1. Demographic and refractive characteristics of myopic subjects

Characteristics Mean+SD Range
Number of subjects / eyes 90 / 180
Age (years) 32.39+10.37 9~52
VA with correction (decimal) 1.03+£0.26 0.1~1.5

Refractive error MR / CR (D)

Spherical power

—4.1242.51 / =3.79+2.47

-11.50~+0.25 / -10.75~+0.50

Cylinderical power

—1.22+0.94 / —1.24+0.98

—4.50~+1.25 / —4.75~+1.00

Spherical equivalent

—4.71£2.55 / —4.34+2.49

-12.13~0.25 / -11.25~-0.13

Average corneal radius (mm)

7.76£0.27

7.19~8.62

SD: standard deviation, VA: visual acuity, MR: manifest refraction, CR: cycloplegic refraction
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Table 3. Pearson correlation coefficient for predicted and measured axial length

SE by MR

SE by CR K

a. Predicted AL by MR —0.757 (p<0.001)

0.604 (p<0.001)

b. Predicted AL by CR

—-0.752 (p<0.001) 0.619 (»p<0.001)

c. Measured AL —0.748 (p<0.001)

—0.758 (p<0.001) 0.507 (p<0.001)

Difference: a - ¢ 0.023 (p=0.758)

0.054 (p=0.470) 0.221 (p=0.003)

b-c 0.099 (p=0.185)

0.081 (p=0.249) 0.249 (p=0.001)

AL: axial length, SD: standard deviation, SE: spherical equivalent, MR: manifest refraction, CR: cycloplegic refraction, K: average

corneal radius
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Fig. 1. Bland-Altman plots between predicted and measured axial length (AL).

A. Comparison between predicted AL by MR and measured AL.
B. Comparison between predicted AL by CR and measured AL.

Dash-dot-dot lines represent regression lines of differences versus means.
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Fig. 2. Distribution of differences between predicted and measured axial length (AL).

Faint lines and an arrow represent differences by MR.
Black lines and an arrow represent differences by CR.
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