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Purpose: To evaluate preoperative and postoperative spherical aberrations after cataract surgery based on selecting spherical
or aspheric intraocular lens (I0OL) according to preoperative corneal aberration.

Methods: The medical records of patients who underwent phacoemulsification and IOL implantation in the posterior chamber by
a surgeon (H.J.C) were reviewed (68 patients, 97 eyes). IOL was selected based on preoperative corneal spherical aberration
measured by corneal topography (ATLAS 9000, Carl Zeiss). The target postoperative total ocular spherical aberration was set to
zero (0) and one of the following lenses was chosen: Acrysof SAG0AT (n = 25), Acrysof 1Q (n = 36) or Tecnis® ZCBOO (n =36).
The Wavescan aberrometer and the corneal topography were obtained postoperatively. Absolute prediction errors of post-
operative total ocular spherical aberration were analyzed.

Results: Preoperative corneal spherical aberration was 0.241 um; total postoperative ocular spherical aberration was 0.0509 pm
(Acrysof SAG0AT: 0.0954 um, Tecnis® ZCBOO: 0.0374 um, Acrysof 1Q: 0.0335 um). Postoperative corneal spherical aberration
was 0.232 um, which was not significantly different from the preoperative value (p = 0.199). Postoperative ocular spherical aber-
ration was 0.051 pm; 0.095 pm (Acrysof SAG0AT), 0.034 um (Acrysof 1Q), and 0.037 pm (ZCBO00). The reducing amounts of
spherical aberration were 0.185 um (Acrysof 1Q) and 0.311 um (ZCBO00). The overall absolute prediction error was 0.068 um. The
absolute prediction error of the Acrysof SAG0AT group was 0.092 um, Tecnis® ZCB0O group was 0.067 um and Acrysof IQ group
was 0.054 um. There was no significant difference among the 3 groups (p = 0.089).

Conclusions: Aspheric IOLs can efficiently reduce total ocular spherical aberrations according to preoperative corneal spherical
aberrations.
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Table 1. Comparison of characteristics among three groups

ANOVA 7 %, Bonferroni¥-& 535}

AEEAS A|aEkT EAEAS SPSS 18.0 (SPSS Inc.,

Chicago, IL, USA)Z © p<0.05%1 A% FAAL
2 folsfctar whakoict

A 687 97t Fo| A Acrysof SA60AT-S 187 25¢,
Tecnis” ZCBOOT-2 248 369F, Acrysof 1Q7-2 267 369t
oItk Al o] %4 Al Al 1(p=0.083) L A &
(02T ol Hol7h SIEk 712 A% 2794 4
B FQ X+ Table 1] QoF1¢ct &
A S S e 2% FolA DB elo] St
Ve+AAE stk 7 2o 44 A Ao 24 A1
2 Acrysof SA60AT 0.67 + 0.59, Acrysof IQ 0.60 + 0.34,
Tecnis® ZCBO0O0 0.68 + 0.54 (logMAR)S. 2. H(p=0.777), <=
%= & 2] wAA|EL2 Acrysof SAGOAT 0.11 + 0.18, Acrysof
IQ 0.12 + 0.16, Tecnis® ZCBOO 0.27 + 0.48 (logMAR)E
Al - Zrell f-8J3t Zbol= LATHp=0.080).

& A AA JEe] 6-mm optical zone ZFY LHzR =
10241 + 0122 pmgich. AFFHATEE AR 2A A
72 0.119 + 0.070 um (Acrysof SAG0AT), 0.218 + 0.076
um (Acrysof 1Q), 0.349 + 0.094 um (Tecnis” ZCB00)©| %}
R LCEL S e CE L
Al QA= 0.119 um (Acrysof SA60AT), 0.018
m (Acrysof 1Q), 0.079 um (Tecnis® ZCB00)©] 3} tHFig. 1).

e T QA A eht FFHpAkE +0.051 £ 0.067 pm
2 Z2A=)|) Acrysof SAGOATo A= 0.095 + 0.084 um,
Acrysof 1Q o A1 0.033 + 0.047 um, Tecnis® ZCB00Z

o A= 0.037 + 0.057 pm= ST QI AA 9 =& A
2o TR 9 4 - QT PR 22T Fig 20
Qopslglth 4 T AR PG 2 THSAHE 0232 +
0.121 um$th. Acrysof SAGOATEO A= 0.130 = 0.059 pm,
Acrysof 1Q oA+ 0.214 £+ 0.097 pm, Tecnis® ZCBOO

o S

Tecnis ZCB00 AcrySof 1Q Acrysof SAGOAT p-value
No. of patients (eyes) 24 (36) 26 (36) 18 (25)
Age (years) 69.86 + 8.08 66.69 + 10.94 68.60 + 13.38 0.083
Sex (M:F) 6:30 12:24 7:18 0.272
Preoperative corneal spherical aberration (um)  +0.349 + 0.094 +0.218 + 0.076  +0.119 + 0.070 0.477
Postoperative corneal spherical aberration (um)  +0.321 + 0.111  +0.214 + 0.097  +0.130 + 0.059 0.090
Postoperative total ocular spherical aberration (um) +0.037 + 0.057 +0.033 + 0.047 +0.095 + 0.084 0.074
Intraocular lens-induced spherical aberration (um) ~ -0.311 + 0.092 -0.185 + 0.071 -0.023 + 0.118 <0.001

(ZCBO00 > 1IQ > SA60AT)

Values are presented as mean + SD.
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Corneal Wavefront oS

4/9/2012
ANSI 280.28 3/1812011 | ansi 26020 7:40:20 AM

Zernike common name d . :

Z(2,-2) Oblique Astigmatism -2) Oblique Astigmatism

Z(2,0) Defocus . Defocui

Z(2,2) WTRI/ATR Astig. 60 mm ,2) WTR/ATR Astig. _ 6.0 mm
Z(3,-3) Oblique Trefoil -0.043 (3-3) Oblique Trefoil -0.073 7
Z(3,-1) Vertical Coma 0678 . 28 Z(3-1) Vertical Coma -0.599 . 36
Z(3, 1) Horizontal Coma 0.184 L No X Horizontal Coma 0.180

Z(3,3) Horizontal Trefoil 0.012 Coeffedit Yes k Horizontal Trefoil -0.091

Z(4,-4) ObliqueQuatrefoil  -0.068 -4) Oblique Quatrefoil -0.137

Z(4,-2) Oblique2nd Astig 0.070 -2) Oblique 2nd Astig 0.073

Z(4,0) Spherical Aberration 0.201 3 Spherical Aberration 0.245

Z(4,2) WTR/ATR 2nd Astig. 0.076 , 2) n 19.

Z(4,4) Horizontal Quatrefoil -0.009 Z(4,4) Horizontal Quatrefoil -0.006

Normaized Polar Zernike Codficients (p) High Order Aberrations Graph
Value Name 0.0 0.08208 | Axi
Z, |-027156 Defocus

N

Z,|0.21021 @ 99° | Astigmatism
Z, |0.08208 @320° Coma
Z,,|0.06602 @ 92°| Trefoil

Z 4 |0.01582 Sph. Aberration

Z 4] 0-02241-@ 67°
Z . |002616 @ 79°
Z, | 002834 @284
Z, 001833 @ 30°
Z, |001300 @ 63°
Z ., | 000176

Z.|00181a@ 2°
Z,.|000830 @ 71°
Z ., | 001308 @ 12°

Figure 1. Corneal and ocular wavefront image of same patient. (A) Preoperative corneal wavefront image measured with ATLAS
9000 corneal topography. As shown, the spherical aberration is 0.201 um. Thus, this patient underwent cataract surgery with
Acrysof IQ SN60OWF lens. (B) Postoperative corneal spherical aberration has increased to 0.245 pm, 3 months after surgery. (C)
Despite increase of corneal spherical aberration, the postoperative ocular spherical aberration was almost zero (0.01582 pm) be-
cause of negative spherical aberration of intraocular lens.
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Figure 2. Frequency distribution of corneal topographic wavefront spherical aberration (Z4,0) in the study population. (A)
Distribution of preoperative data. (B) Distribution of postoperative data.
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Figure 3. Predicted versus measured postoperative wavefront
spherical aberration for the entire study population. Note the
central gray area that the absolute errors are less than 0.1 pm.
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