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Effect of Toric Orthokeratology Lenses on Patients with More Than 1.5 Diopter
of Corneal Astigmatism
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Purpose: To report the effect of toric orthokeratology lenses on myopic patients who have more than 1.5 diopter (D) of corneal
astigmatism.

Methods: Seventeen patients (24 eyes) who wore toric orthokeratology lenses for more than 6 months were recruited for this
study. The uncorrected visual acuity (UCVA), refractive error and keratometric changes including eccentricity before and after
wearing lenses were compared. The correlations between corneal astigmatism as well as refractive astigmatism and lens toricity
and between corneal astigmatism and improvement of UCVA after lens fitting were assessed.

Results: After wearing lenses, UCVA (log MAR) was significantly improved from 0.93 + 0.13 to 0.09 + 0.07 (p < 0.001). Myopia
changed from -4.53 + 1.55 D t0 -0.67 + 0.80 D (p < 0.001), refractive astigmatism from -1.48 + 0.71 D t0 -0.99 + 0.72 (p = 0.008)
and spherical equivalent from -5.27 + 1.56 D to -1.12 + 0.92 D (p < 0.001). Simulated K (Sim K) tended to be more flat (p < 0.001)
and the eccentricity was significantly decreased from 0.45 + 0.08 to -0.69 + 0.45 (p < 0.001), but corneal astigmatism was not sig-
nificantly changed from 2.05 + 0.41 D to 2.01 + 0.98 D (p = 0.803). Correlation between corneal astigmatism and lens toricity was
statistically significant (r = 0.526, p = 0.012) but not between refractive astigmatism and lens toricity (r = 0.218, p = 0.329). The
amount of corneal astigmatism was not correlated with the improvement of uncorrected visual acuity after lens fitting (r = 0.1804, p
= 0.399).

Conclusions: Toric orthokeratology lenses might be an effective treatment in patients with corneal astigmatism who cannot be fit-
ted with spherical orthokeratology lenses. Lens toricity was correlated with corneal astigmatism and the amount of corneal astig-
matism did not affect the improvement of uncorrected visual acuity after lens fitting.
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Table 1. Demographics of patients

Patients
Eyes (number) 24
OD/OS (eyes) 11/13
Male/female (number) 7/10
Age (year) (range) 15 (6-40)
Follow up period (months) (range) 8 (6-17)

OD = oculus dexter; OS = oculus sinister.
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Table 2. Comparison of uncorrected visual acuity, refractive error, and keratometric value

Before wearing lens After wearing lens p-value
Uncorrected visual acuity (log MAR) 0.93 4+ 0.13 (0.70-1.0) 0.09 + 0.07 (0-0.22) <0.001
Myopia (D) -4.53 4+ 1.55 (-8.00~-2.00) -0.67 4+ 0.80 (-2.0~0.5) <0.001
Refractive astigmatism (D) -1.48 + 0.71 (-3.0~-0.25) -0.99 + 0.72 (-2.75~0) 0.008
Spherical equivalent (D) -5.27 4+ 1.56 (-8.63 ~-2.75) -1.12 + 0.92 (-2.88 ~0.25) <0.001
Sim K max (D) 44.99 + 2.05 (40.13- 49.20) 42.30 £+ 2.32 (38.14- 46.17) <0.001
Sim K min (D) 42.94 + 1.93 (38.62- 47.14) 40.29 + 1.89 (37.25- 44.35) <0.001
Corneal astigmatism (D) 2.05 + 0.41 (1.52-3.06) 2.01 £ 0.98 (0.30-4.35) 0.803
Eccentricity 0.45 + 0.08 (0.26-0.55) -0.69 4+ 0.45 (-1.28 ~0.50) <0.001

Values are presented as mean + SD (range) unless otherwise indicated.

Sim K = simulated K.
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Figure 1. Comparison of refractive changes between before
and after wearing toric orthokeratology lens. Only corneal as-
tigmatism was not changed significantly after wearing lens.
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Figure 2. Correlation between corneal astigmatism before lens
wearing and improvement of uncorrected visual acuity
(UCVA) after lens wearing. Improvement of UCVA was not
correlated with pre-fitting corneal astigmatism (r = 0.1804, p
= 0.399).
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