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Correlations between Axial Rotation of Toric Soft Contact Lenses and Corneal
Eccentricity according to the Wearing Time and Gaze Directions
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Purpose: The present study was aimed to investigate the effect of corneal eccentricity on the axial rotation when
wearing toric soft contact lenses were worn for certain time and changing the gaze directions. Methods: Toric soft
contact lenses with double thin zone design applied on 85 of with-the-rule astigmatic eyes. Then, rotational direction and
amount of contact lenses were measured after 15 minutes and 6 hours of lens wear. The difference was further compared
and analyzed according to corneal eccentricity. Results: The rotation of toric lens showed a tendency to rotate to
temporal direction in all gaze directions except temporal-upper direction in all groups of corneal eccentricity. The amount
of lens rotation in the frontal gaze direction exhibited a negative correlation since the amount was decreased with
increasing corneal eccentricity after both 15 minutes and 6 hours of lens wearing. In many cases, the cornea with small
eccentricity also showed the lens rotation larger than 10°. The difference in rotational amount after 15 minutes of toric
lens wear was small according to the corneal eccentricity however, the change of rotational amount of contact lens
according to corneal eccentricity was shown after 6 hours of lens wear. Conclusions: The present study revealed that the
amount of axial rotation was largely varied according to the wearer’s corneal eccentricity when wearing toric lens and
the rotational amount after certain time of lens was also affected by corneal eccentricity. Thus, it is suggested that the
selection of toric soft contact lenses based on corneal eccentricity is necessary.
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Table 1. The classification of subjects participated

Average Range

No. of eyes 85
Gender (female : male) 42 : 43
Age (years) 23.5+25 20 ~ 30
Refractive Error (D)

sph -375+1.84  —0.25 ~-7.00

cyl -1.61+0.82  -0.75 ~-3.00
Corneal eccentricity 0.58+0.13 03 ~0.8
Flat K value (mm) 8.02+0.27 7.44 ~ 8.68
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Table 2. The specification of tested toric soft contact lenses
provided by manufacturer

Manufacturer Alcon
USAN? nelfilcon A
Oxygen transmissibility (Dk/t) 26
Water content (%) 69
Base curve (mm) 8.6
Diameter (mm) 14.2
Lens axis marking (sec) At 3, 9 o'clock
Spherical power (D) 0.00 to -8.00
Cylindrical power (D) -0.75, -1.50
Cylindrical axis (°) 180
Central thickness at 0.10
-3.00 D (mm)
Design Back surface toric,

double thin zone

Wearing cycle Daily disposable

*United States Adopted Name
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Table 3. Distribution of the subjects’ corneal eccentricity

Classification No. 0of eye Corneal eccentricity
(%) (mean=® SD)
e<0.48 15 (17.7) 0.42£0.05
048 <e<0.58 31 (36.4) 0.53+0.02
0.58 <e<0.68 22 (25.9) 0.62+£0.02
0.68<e 17 (20.0) 0.74%0.14
Total 85 (100.0) 0.58%+0.13
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Table 4. Distribution of the subjects' corneal astigmatism

Classification No. g)f eye Corneal astigmatism
(%) (mean= SD)
0.75<D<1.50 46 (54.1) -0.97+£0.24
1.50<D<2.25 17 (20.0) -1.68£0.20
2.25<D<3.00 19 (22.4) -2.56+0.21
-3.00<D 3 (3.9) -3.08£0.11
Total 85 (100.0) -1.53%£0.77
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Fig. 1. The degree of lens rotation according to corneal
eccentricity in the frontal gaze.
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Fig. 3. Correlation of corneal eccentricity and rotation degree after 15 minutes of lens wear.

A. corneal astigmatism 0.75 <D < 1.50
B. corneal astigmatism 1.50 <D <2.25
C. corneal astigmatism 2.25 <D < 3.00
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Fig. 5. Rotational direction of toric soft contact lenses according to the gaze directions after 15 minutes of lens wear.
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Fig. 6. Rotational direction of toric soft contact lenses according to the gaze directions after 6 hours of lens wear.
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