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Effect of Contact Lenses on Retinal Image Quality in Myopic Eyes

ZHONG Xing-wu, GE Jian, LIU Nian
(Zhongshan Ophthalmic Center, SUN Yat- sen University, Guangzhou 510060, China)

Abstract: Objective To investigate the effect of soft and rigid gas permeable (RGP) contact lenses on image
quality in myopic eyes and to determine the mechanism of the progression of myopia controled by RGP. Methods
Wave- front aberrations were tested on 40 myopic eyes of 20 subjects who had good corrected visual acuities using a
subjective aberrometer. Every subject was measured without contact lenses, with soft contact lenses, and with RGP.

Results The root of mean square (RMS) of the second and fourth order Zernike aberrations in patients with RGP
was significantly smaller than that without contact lenses (P< 0.05). The RMS of the second, third, and sixth order
Zernike aberrations in patients with soft contact lenses was significantly greater than that without contact lenses (P<
0.05). In myopia with astigmatism, the RMS of the second and fourth order Zernike aberrations in patients with RGP
is significantly smaller than that without contact lenses (P< 0.05). The RMS of fourth, sixth, and seventh order
Zernike aberrations in the patients with soft contact lenses was significantly greater than that without contact lenses
in myopia with astigmatism (P< 0.05). Conclusion  The subjects with RGP yielded significantly better optical
quality than the soft contact lens. The mechanism that RGP of controling or reducing the progression of myopia in
adolescent maybe via improving retinal image quality.
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' Table 1 The RMS values of wavefront aberrations with or
2004 2 2004 4 without contact lenses wear
20 RMS Without CL  With RGP CL  With Soft CL
40, 12 24 8 16 ; Second order  0.46:0.06  0.37+0.11°  0.490.077
21~26 23.35 (23.35+1.09) ; Third order 0.20+0.09 0.20+0.09 0.24+0.137
> 1.0, , , ( Fourth order 0.13+0.07 0.11+0.06" 0.15+0.05
) -0.50~-8.75 D(diopter, SI m™) , Fifth order 0.11+0.08 0.12+0.04 0.14+0.06
-4.23 (-4.23+2.37) D Sixth order 0.08+0.05 0.08+0.03 0.10+0.05?
1.2 Seventh order 0.09+0.06 0.09+0.04 0.11+0.05
RMS: root of mean square; CL: contact lenses; RGP: rigid gas
permeable; 1) paired t-test, P< 0.05
' - - 2
(rigid gas permeable, Table 2 The changes in the RMS values of wavefront
RGP) (soft contact lenses, SCL) aberrations with contact lenses wear
: RMS  WithRGPWithoutCL WithSoftCL-WithoutCL ~ t P
RGPCL -3.00 D , Second order - 0.09+0.04 0.03+0.08  1.761 0.115
(1-day acuvue) - 3.00 D Third order -0.00£0.13 0.04+0.11 1773 0.114
, , Fourth order - 0.02+0.08 0.02+0.08 4,125 0.000
Fifth order 0.00£0.08 0.03+0.09 1.998 0.054
1.3 Sixth order - 0.00£0.05 0.02+0.05 2.704 0.010
Seventh order - 0.00+0.06 0.02+0.06 2523 0.014
000 ' RMS: root of mean square; RGP: rigid gas permeable; CL: con-
( WFAL ) tact lenses;
3 Zernike 29
, (root of mean
square, RMS) 234567 0.75 D 7 14
1.4
3
t (SPSS 10.0), a=0.05 2 4
5 , t , (P=0.008);
, 467
2.1 ) (P< 0.05)
6 , (P=
RMS 1 0.004)
24 2.3
(P< 0.05),
236 0.50 D
’ , 13 26

(P< 0.05)
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) (P=0.058); ) (P=0.001)
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Table 3 The RMS values of wavefront aberrations with contact lenses wear in astigmatism eyes
RMS Without CL ~ With RGP CL  With Soft CL  With RGP-Without CL With Soft CL-Without CL

Second order 0.87+0.15 0.43+0.197 0.88+0.16 -0.4440.15 0.00+0.13?
Third order 0.23+0.10 0.21+0.07 0.25+0.13 -0.02+0.14 0.02+0.14

Fourth order 0.15+0.07 0.12+0.06? 0.16+0.062 - 0.03+0.07 0.01+0.09

Fifth order 0.13+0.11 0.13+0.04 0.16+0.06 0.00£0.11 0.03+0.10

Sixth order 0.10+0.08 0.08+0.03 0.13+0.06? -0.0140.07 0.03+0.08"
Seventh order 0.11+0.09 0.10+0.03 0.13+0.04? -0.01+0.08 0.02+0.08?

RMS: root mean square; RGP: rigid gas permeable; CL: contact lenses; 1) paired t- test, P< 0.01; 2) paired t- test, P< 0.05
4
Table 4 The RMS values of wavefront aberrations with contact lenses wear in no-astigmatism eyes
RMS Without CL With RGP CL With Soft CL  With RGP-Without CL ~ With Soft CL-Without CL

Second order 0.24+0.13 0.24+0.21 0.28+0.16 0.00+0.23 0.05+0.17
Third order 0.19+0.09 0.19+0.11 0.24+0.12? 0.00£0.13 0.05+0.10
Fourth order 0.11+0.06 0.10+0.06 0.14+0.04 -0.01+0.09 0.03+0.08?
Fifth order 0.11+0.06 0.11+0.04 0.13+0.06 0.01+0.08 0.02+0.09

Sixth order 0.07+0.03 0.07+0.03 0.08+0.03 0.00£0.05 0.01+0.04
Seventh order 0.08+0.04 0.08+0.04 0.10+0.05 0.00£0.05 0.02+0.06

RMS: root mean square; RGP: rigid gas permeable; CL: contact lenses; 1) paired t- test P< 0.01; 2) paired t- test P< 0.05
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