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Comparison of Ocular Aberration and Clinical Outcome between Different
Aspheric Intraocular Lenses in Both Eyes
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Department of Ophthalmology and Visual Science, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: We compared the ocular aberration and clinical outcome between different aspheric intraocular lenses (IOL) in both
eyes.

Methods: This prospective randomized controlled study was comprised of patients with bilateral cataract who received two differ-
ent aspheric IOLs implanted in both eyes: negatively aspheric Tecnis® ZCB0O and spherically neutral Akreos® MI60. Total and
corneal aberrations computed by Wavescan® and Pentacam® were assessed at 6 months to investigate the effects of the IOL’s
spherical aberration on the eye and to analyze the incidence and degree of posterior capsule opacification. By using spherical
aberration of the cornea and the IOLs, values calculated via Ray-tracing software and Wavescan® were compared. Total spher-
ical aberration was analyzed by the MATLAB program and converting the pupil size to 6.0, 4.5, 3.0 mm.

Results: A total of 25 patients were included. Regarding pre-operative corneal aberration, ZCB0O group was 0.232 + 0.119 ym
while MI60 group was 0.240 + 0.117 um, and there was no difference between the two IOLs. At 6 months after total ocular spher-
ical aberration, MI60 group (pupil size 6.0 mm; 0.296 + 0.097 ym, 4.5 mm; 0.094 + 0.032 ym, 3.0 mm; 0.019 + 0.006 ym) had
more positive values than ZCB0O group (pupil size 6.0 mm; 0.051 + 0.105 pym, 4.5 mm; 0.009 + 0.034 pm, 3.0 mm; 0.002 + 0.007
um) (p < 0.001). When calculated using the ray tracing method, based on the results after surgery, MI60 group’s total spherical
aberrations were higher than ZCBO0O0 group. However, from 1 month to 6 months after surgery, the uncorrected distance visual
acuity, spherical equivalent and posterior capsule opacification showed no differences between the two I10Ls.

Conclusions: In eyes with aspheric IOLs with negative spherical aberration, spherical aberration was lower than spherically neu-
tral aspheric IOLs. Regarding postoperative visual acuity, spherical equivalent and posterior capsule opacification, there were
no significant differences between the two groups.
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Figure 1. Posterior capsule opacification (PCO) severity grading with POCOman software. (A) Retroilluminated slit lamp photo-
graphs 6 months postoperatively. (B) PCO score with POCOman software. The severity score is calculated according to the for-
mula: (Blue X 1 + Yellow X 2 + Red X 3)/total area.
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Table 1. Patient demographics and pre-operative biometry values of both groups

Akreos® MI-60 TECNIS® ZCB00 p-value”
Age (years) 71 (ranged from 52 to 82) 71 (ranged from 52 to 82) N/A
Gender (male) (n, %) 11 (44) 11 (44) N/A
AL (mm) 23.62 + 0.64 23.40 + 0.84 0.520
Front corneal astigmatism (D) 43.60 + 1.78 43.56 + 1.74 0.628
Back corneal astigmatism (D) -6.23 + 0.28 -6.28 + 0.43 0.379
ACD (mm) 3.32 +£0.29 3.34 £ 0.38 0.412
ECD (cell/mm’) 2,832 + 298 2,798 + 539 0.651
Values are presented as mean + SD unless otherwise indicated.
*N/A = not applicable; AL = axial length; ACD = anterior chamber depth; ECD = endothelial cell density.
p-valued on independent z-test.
Table 2. Preoperative and postoperative corneal aberrations measured by Pentacam®
Differences
Pre p-value’ Post p-value” Pre/Post p—vallueT
MI60 ZCB00 MI60 ZCB00 MI60 ZCBOO
RMS total 1.303 £ 0.549  1.162 + 0.488  0.435 1.303 £ 0.613 1.510 £ 0.644 0377 0.262 0.315
RMS HOA 0.477 + 0.228  0.440 + 0.187  0.605 0.422 + 0.231 0.460 £ 0.201  0.628 0.279 0.243
Coma 0.140 + 0.097 0.147 + 0.089 0.848 0.128 £ 0.079 0.146 £ 0.097 0.582 0.618 0.552
Vertical Coma, Z5'" 0.031 + 0.112  -0.020 + 0.134  0.227 0.036 +£ 0.098 -0.036 + 0.161 0.146  0.659  0.294
Horizontal Coma, Z;'  0.031 + 0.214  0.009 + 0.207 0.763 0.080 + 0.174  0.069 + 0.182  0.862 0.177  0.401
Trefoil 0.164 + 0.136  0.130 + 0.091 0.394 0.126 £ 0.117 0.132 £ 0.115 0.888 0.102 0.197
Vertical Trefoil, Z5> -0.041 + 0.171  0.051 +0.139 0.564 0.035 + 0.113 0.030 + 0.142  0.909 0.540 0.429
Oblique Trefoil, Z5’ -0.079 + 0.239  -0.039 + 0.171  0.581 -0.059 +£0.209 -0.060 +£ 0.199  0.991 0.157 0.288
Spherical aberration, Z,*  0.240 + 0.117  0.232 + 0.119  0.834 0.235 £ 0.133  0.236 £ 0.157 0.753 0.492  0.667

Values are presented as mean + SD unless otherwise indicated.
RMS = root mean square; HOA = higher order aberration.

* . T .

p-valued on independent #-test; 'p-valued on paired #-test.
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Table 3. Post-operative total ocular spherical aberrations values measured from Wavescan® and calculated by ray-tracing method

Akreos® MI-60 TECNIS® ZCB00 p-value” '
6.0 mm Pupil
Wavescan® 0.296 + 0.097 0.051 + 0.105 <0.001
Ray Tracing Method 0.356 + 0.116 0.225 + 0.102 0.001
4.5 mm Pupil
Wavescan® 0.094 + 0.032 0.009 + 0.034 <0.001
Ray Tracing Method 0.116 + 0.038 0.076 + 0.033 0.002
3.0 mm Pupil
Wavescan® 0.019 + 0.006 0.002 + 0.007 <0.001
Ray Tracing Method 0.024 + 0.008 0.015 + 0.007 0.003

Values are presented as mean + SD unless otherwise indicated.
*p-valued on independent r-test; 'Statistically significant (p < 0.05).

A -+4-ZCBOO —=—MIB0 B -+-ZCBOO —=—MIB0
0.4 1 up
0.3 0.5
x 8
E 3 0
g 8
a
0.1 -0.5
0 -1
1day 1 month 3 months 6 months 1 day 1 month 3 months 6 months
Time Time

Figure 2. Visual acuity and manifest refraction at 6 months postoperatively. (A) Uncorrected distance visual acuity (UDVA,
logMAR). (B) Spherical equivalent. There was no difference in UDVA and spherical equivalent between the 2 intraocular lens
groups.

Table 4. The POCOman values at the 6-month follow-up

Parameters Akreos® MI-60 TECNIS® ZCB00 p-value'
Percentage PCO (%) 17.60 + 5.21 15.72 + 4.91 0.139
Severity grade (POCOman severity score) 0.176 + 0.108 0.167 + 0.141 0.248

Values are presented as mean + SD unless otherwise indicated.
PCO = posterior capsular opacification.
“p-valued on independent 7-test.

(527] 6.0 mm; 0296 = 0.097 pum, 4.5 mm; 0.094 + 4.5 mme} 3.0 mmo] FFA7|oA= 6.0 mm FE7]
0.032 pm, 3.0 mm; 0.019 + 0.006 pum)©] ZCBOO(55= AHTE FHRRE gro] 7Aslal, ZCB00w-o] MIG0EX.

7] 6.0 mm; 0.051 £ 0.105 um, 4.5 mm; 0.009 = 0.034 pm, t} Lw2xte] gho] 2K Table 3).

3.0 mm; 0.002 + 0.007 pm)=t} | FHpA} FFO2 I FE T 1Y, URY, 30Y, o7iEel SHE dA
A = AHp<0.001). =% Fo] Fro| 7]9kste] Ray logMAR URHAE 9l 11 EH~;<IL SAACE fFolgt 2

tracing method 2 AAIeI S wfoll e ZHA| QF FHSA = o]g Ho|x| ¢FoFil(Fig. 2), & F 67 Yol BT

MI600] ZCBOOEH T} oFo] ko g =74 ZA =t} 6.0 ZEF = 9] POCOman severity score JA| & & 7+2] z}o]

mm $-337]0]| A Wavescan® 0.2 =431} ZEMAX 2 L QItHZCBOOZ: 0.167 + 0.141, MI60= 0.176 + 0.108,

AR A okLe] LS l= ZCB00Z(0.051 + 0.105 pm,  p=0.248) (Table 4).
0.225 + 0.102 pm)©] MI60Z(0.296 = 0.097 pm, 0.356 +
0.116 pm)Et} ZFIrhp<0.001, p=0.001). & 7 T Eo]A]
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MATLAB Z2202 T 37|12 6.0, 45, 3.0 mmz B350 BM5I%C}
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& 2 ¢ SANCE Rt xol= GIALC = = VM SYT TA ¢AF FHLX= MIBOE(SSZE 7] 6.0 mm; 0,296 =+
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