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Abstract Based on the excimer laser cornea correction mathematical model and the clinical wave-front aberration
data, the influence of treatment decentration on wave-front aberration in conventional laser refractive surgery is
studied. The result reveals that treatment decentration may induce the distinct increase of coma. The induced coma
is nearly proportional to the treatment decentration and the corrected refraction. But other Zernike coefficients
except for coma from third- to fifth-order aberrations approximatively maintain constant with the increase of
treatment decentration. The increase of higher-order aberrations after refractive surgery may be attributed to the
treatment decentration, the effect of oblique incidence of laser spot and the effect of biological response of the
cornea.
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Table 1 Basic data for three postoperative eyes

Optical zone

Ablate depth

Operative Decentration Decentration

Eye number Diopter /D
/mm /pm procedure Ax /mm Ay /mm
A —4 DS 6.5 65 LASIK 0 0.18
B —4DS—0. 5DC X 20 6.5 70 PRK —0. 31 —1.19
C —4.75DS —1.0DCX 175 6.5 83 LASIK —0.17 0. 50
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Fig. 1 Curvature radius of principal meridian

for anterior corneal surface
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Fig. 2 Corneal shape and tissue ablation

depth after laser refractive surgery
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Fig. 5 Residual third-and fourth-order aberrations versus decentration for correcting myopic astigmatism
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