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The Effect of Preoperative Corneal Asphericity on the Refractive Outcomes
of Multifocal Intraocular Lens Implantation
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Purpose: To analyze the effects of preoperative corneal asphericity on the refractive outcomes of multifocal intraocular lens im-
plantation by correlating Q-values on anterior corneal surfaces and the prediction errors after surgery.

Methods: Fifty-six eyes of 39 patients who underwent phacoemulsification, and multifocal intraocular lens implantation were in-
cluded in this retrospective study. Intraocular lens power was calculated using the SRK/T, Hoffer Q, and Haigis formulas. The
Q-values were measured at 6 mm, 7 mm, 8 mm, 9 mm, and 10 mm with a rotating Sheimpflug camera (Pentacam®, Oculus,
Wetzlar, Germany). The relationship between the prediction errors and the Q-values at 6 mm, 7 mm, 8 mm, 9 mm, and 10 mm
were assessed by linear regression.

Results: Two different multifocal intraocular lens models (Acrysof IQ RESTOR +2.5D SV25T0 [Alcon Laboratories Inc., Fort
Worth, TX, USA] and ZEISS AT LISA tri 839MP [Carl Zeiss Meditec AG, Inc., Jena, Germany]) were implanted in 56 eyes. In
both groups, regression analyses showed statistically significant relationships between the prediction errors and the Q-values at
6 mm, 7 mm, and 8 mm using the SRK/T formula. The correlation coefficient between the Q-values and the prediction errors
were higher using the SRK/T formula than using the Hoffer-Q and Haigis formulas.

Conclusions: Corneal asphericity affected refractive power during implantation of a multifocal intraocular lens and, as the pre-
operative Q-value increased, it resulted in a hyperopic refractive outcome for oblate corneas. These results were especially
prominent when the SRK/T formula was used.
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w T}ST} Z2TK(Table 2). Eus Avugrol} Sua APPe sholwlx] gkt
Acrysof 1Q RESTOR +2.5D SV25T0 (Alcon Laboratories (Fig. 1).

Inc.)@} ZEISS AT LISA tri 839MP (Carl Zeiss Meditec AG, = 7HA] QlZAAof gisiA 22 9&=e e} Zhzko] 1)
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ASeate] Aigre] Hat(mean absolute error), S22} WHAE A F 7] A3eAA 25 B4t
o] doigte °J%I(medlan absolute error), 7 34| =2 227} 6 mm, 7 mm, 8 mm® ©j SRK/T FLAo]|A] EAEHA
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1} Zro] UERYt & 71A] Q@A B Zhzho] B4 0.007 [7 mm], 0.008 [8 mm]; ZEISS: 0.039 [6 mm], 0.027
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Table 1. Demographic data and ocular characteristics of the total patients

Parameter Value Maximum Minimum
Patients:eyes 39:56

Male:female (ratio) 15:24

Mean age (years) 59.72 + 10.04 83 34
Mean UCVA (logMAR) 0.49 + 0.37 1.7 0
Mean BCVA (logMAR) 0.24 +£ 0.24 1.1 0
Mean axial length (mm) 24.11 + 1.25 28.47 22.75
Mean anterior chamber depth (mm) 3.36 + 0.43 2.19 4.09
Mean keratometry (D) 43.86 + 1.81 47.39 38.97
Mean IOL power (D) 19.04 + 3.62 26.00 7.50

Values are presented as mean + standard deviation or number unless otherwise indicated.
UCVA = uncorrected visual acuity; logMAR = the logarithm of the minimum angle of resolution; BCVA = best corrected visual acuity; D
= diopter; IOL = intraocular lens.

Table 2. Demographic data and ocular charateristics of Acrysof IQ Restor (Alcon Laboratories Inc., Fort Worth, TX, USA) group
and Zeiss AT LISA (Carl Zeiss Meditec AG, Inc., Jena, Germany) tri group

Parameter Acrysof IQ RESTOR (n = 16) ZEISS AT LISA tri (n = 40)
Patients:eyes 11:16 28:40

Mean age (years) 60.55 + 12.55 59.39 + 9.13

Mean UCVA (logMAR) 0.67 + 0.42 0.41 +0.32

Mean BCVA (logMAR) 0.38 + 0.36 0.19 £ 0.15

Mean axial length (mm) 24.33 + 1.09 24.04 + 1.37

Mean anterior chamber depth (mm) 3.33 + 0.60 3.37 £ 0.35

Mean keratometry (D) 43.24 +2.37 44.11 + 1.50

Mean IOL power (D) 19.63 + 3.73 18.81 + 3.59

Values are presented as mean + standard deviation unless or number otherwise indicated.
UCVA = uncorrected visual acuity; logMAR = the logarithm of the minimum angle of resolution; BCVA = best corrected visual acuity; D
= diopter; IOL = intraocular lens.

Table 3. Refractive outcomes of IOL power calculation with the formulas evaluated after multifocal IOL implantation

Acrysof IQ RESTOR (n = 16) ZEISS AT LISA tri (n = 40)

Formula PE(D) MAE (D) MedAE (D) PE (%)< +0.50 PE (D) MAE (D) MedAE (D) PE (%) < £0.50
(< £1.00) D (< £1.00) D

SRK/T 0224043 034 0.22 75.0 (93.8) 024 +038  0.36 0.31 77.5 (97.5)

Hoffer Q 0.13+032 028 0.24 87.5 (100) 0.00 £ 0.42  0.31 0.27 77.5 (97.5)

Haigis 0.14 +032 028 0.23 81.3 (100) 0.06 + 042  0.34 0.29 80.0 (100)

Values are presented as mean + standard deviation unless otherwise indicated.
IOL = intraocular lens; PE = prediction error; D = diopter; MAE = mean absolute error; MedAE = median absolute error.
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Figure 1. Scatter spot of axial length and the PE of the SRK/T
formula. PE = prediction error; D = diopter.
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Table 4. Correlation coefficients of 3 IOL formulas showing the relationship between the prediction error and corneal asphericity

(Q-value)
Acrysof IQ RESTOR (n = 16) ZEISS AT LISA tri (n = 40)

Q6 Q7 Q8 Q9 Q10 Q6 Q7 Q8 Q9 Q10
SRK/T r 0561  0.643  0.636  0.456  0.246 0327 0351 0338 0274  0.145
pvalue  0.024°  0.007 0.008° 0.076  0.359 0.039"  0.027° 0033 0087  0.371
Hoffer Q r 0278  0.261 0.170  0.061  -0.078 0.160  0.188 0213  0.182  0.115
p-value 0297 0330 0530  0.823  0.775 0323 0245  0.188 0260  0.479
Haigis r 0.042 0150 -0.284 0331  -0.265 0.064  0.029  0.002 -0.041  -0.106
p-value  0.877 0580 0287 0211  0.322 0.694  0.858 0990  0.800  0.514

IOL = intraocular lens; r = Pearson correlation coefficient.
“Statistically significant.
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Figure 2. Regression line showing the relationship between the PE of the SRK/T formula and corneal asphericity (Q-value 6 mm,
7 mm, 8§ mm) in the (A) Acrysof group (left) and (B) ZEISS group (right). Straight line represent regression line, and two curved
lines represent the 95% prediction interval. Scatter spot means patient distribution. PE = prediction error.

Table 5. Correlation coefficients of the relationship between the mean keratometry and the corneal asphericity (Q-value)

Acrysof IQ RESTOR (n = 16) ZEISS AT LISA tri (n = 40)
Q6 Q7 Q8 Q9 Q10 Q6 Q7 Q8 Q9 Q10
Mean keratometry r 0237 -0254 0256 0236 -0.173  -0.154 -0205 -0.217 -0.248  -0.120
(D) pvalue”  0.068  0.051  0.063 0065 0.136 0343 0204  0.178  0.123  0.460

D = diopter; r = correlation coefficient.
"p-values were calculated by Pearson correlation test.
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