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Changes of Ocular Higher-order Aberration with Age and Symmetry
Between Right and Left Eyes

XIAO Ba-yi, ZHANG Zhen-ping, WANG Zheng, YANG Bin, QIU Ping,

ZHENG Dan-ying, CHEN Wei-rong
(Zhongshan Ophthalmic Center, SUN Yat-sen University» Guangzhou 510060, China)

Abstract: Dbjective] To explore the changes of higher-order aberration (HOA) with age, and to evaluate the
symmetry of the aberrations between right and left eyes. Methods] Higher-order aberration of 69 normal eyes (35
persons) were examined across a 6.0 mm pupil using Zywave which based on the theory of Hartmann-Shack. All
subjects were divided into three groups according their age: youth group (age < 35 years); middle-aged adults (age
35 - 45 years); old adults (age > 54 years). The root mean square (RMS) values of higher-order aberrations of the
three groups were calculated and univariate analysis of variance was performed. The association between ocular
HOA and age was analyzed, as well as the aberration symmetry between right and left eyes using Zernike terms.

Results JHigher-order aberrations, —spherical aberration (SA), the third-order aberrations, and the forth-order
aberrations were associated with age £ < 0.05); but coma and the fifth-order aberrations were not associated with
age (P> 0.05). Eight of the fifteen Zernike terms were significantly correlated between right and left eyes P <
0.05). Lonclusion] Higher-order aberration, especially spherical aberration increased with age. A moderate degree
of mirror symmetry existed between right and left eyes.
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Table 1 Root mean square of higher—order aberrations in three different age groups s, microns)

Groups Age SA Coma HOA 7 7, Zs
Youth 25.9+4.8 0.159+0.104  0.242+0.102  0.380+0.114  0.307+0.104  0.196+0.093  0.073+0.025
Middle-aged 45.3+6.6 0.297+0.149  0.284+0.135  0.497+0.148  0.354+0.112  0.322+0.142  0.069+0.030
0ld 64.5£5.8 0.321+0.117  0.292+0.143  0.547+0.128  0.389+0.151  0.352+0.114  0.064+0.032
P 0.000 0.363 0.000 0.087 0.000 0.584

SA: spherical aberration; HOA: ocular higher-order aberration; Z;: the third order aberration; Z,: the fourth order aberration; Zs: the fifth

order aberration; P value: by analysis of variance
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Fig.3 Higher-order aberration map of a typical subject

Male, 36 years old; left eye vs right eye
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