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Purpose: Changes in corneal aberration based on the degree of axial misalignment during recovery after axial rotation
of toric soft contact lenses (hereinafter toric lenses) were investigated in the present study. Methods: Thirty-nine myopic eyes
with a total astigmatism of —0.75 D or higher were fitted with back toric lenses with a double thin zone for axis stabilization,
which were rotated by 30£5° in the temporal direction. After that, the returning pattern of the axis was observed every 10 s for
150s, and corneal total lower-order, and higher-order aberrations were measured and analyzed based on pupil size and
astigmatic degree. Results: The average recovery time of the toric lenses was 90.77+40.29 s (min. 30 s~max. 150s). The
increased corneal aberrations due to axis rotation decreased with axial recovery, with a decrease in corneal total, lower-order,
and higher-order aberrations of 3.31%/°, 3.41%/°, and 3.00%/° at 4 mm pupil, 3.17%/°, 3.25%/°, and 3.50%/° at 6 mm pupil
being observed, respectively. The recovery speed of corneal aberrations was fastest when the axis of toric lenses recovered by
1° in the moderate astigmatic group when analyzed based on the astigmatic degree. Conclusions: The correlation between axis
recovery after axial rotation and a reduction in corneal aberration was elucidated in the present study. The results also indicated
that increased astigmatism was correlated with increased aberrations due to axis rotation and recovery. Therefore, it can be
inferred that rapid axis recovery should be considered in addition to minimizing axis rotation to improve vision correction

and visual satisfaction when wearing toric lenses.
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Table 1. The classification of subjects participating in this study

Average
No. of eyes 39
Gender (female : male) 13:8
Age (years) 22.81+1.40
Refractive error (D)
sph —4.99+1.86
cyl —1.63+0.68

Table 2. Specifications of the toric soft contact lenses used

in this study
Manufacturer CIBA Vision
Oxygen transmissibility (Dk/t) 26
USAN nelfilcon A
Monomer HPMC?, PEG", PVA®
Water content (%) 69
Base curve (mm) 8.6
Diameter (mm) 14.2
Lens axis marking At 3 and 9 O’clock
Sphere powers (D) 0.00 to —8.00

Cylinder powers (D) -0.75, -1.25, -1.75

Cylinder axis (°) 180
Center thickness at 3.00 D (mm) 0.10
. Back surface toric, double thin
Design

zone

Wearing cycle Daily disposable

HPMC®: Hydroxypropyl methylcellulose, PEG":Polyethylene glycol,
PVA®: Polyvinyl alcohol
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Table 3. Classification of subjects according to their astigmatic

degree
Group Classification ~ No. of eyes Total aig%matlsm
Low -0.75~-1.25D 14 —0.9540.20
Moderate  —1.50~-2.00 D 18 —1.74+0.23
High -2.25D and higher 7 —2.60+0.50
Total Total 39 —1.63+0.68
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Fig. 1. Range of recovery duration after intentional axis rotation
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Fig. 2. Recovery time of the axis after intentional rotation
of the toric soft contact lens when analyzed according
to astigmatic degree.
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lenses in 4 and 6 mm-sized pupils when analyzed among those in the astigmatic group.
A and D, Low astigmatism group; B and E, Moderate astigmatism group; C and F, High astigmatism group
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