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Abstract: Objective To investigate the optical properties of aspheric monofocal intraocular lenses ( IOLs) with different diopters
under centered and the effects of different degrees of decentration and tilt on the optical quality of IOLs with different diopters.
Methods OptiSpheric IOL R&D, an in vitro optical quality testing system, was used to evaluate the optical quality of aspheric
monofocal IOL AcrySof IQ SN60WF with three different diopters of +10m™", +20 m™' and +30 m™'. The modulation transfer func-
tion (MTF) values at spatial frequencies of 50 Ip/mm and 100 Ip/mm, the MTF curve and the United States air force (USAF) res-
olution test chart were measured and compared for the IOLs under centered, different degrees of decentration, and tilt at apertures of
3.0mm and 4.5 mm. Results The higher diopter of the IOL, the higher the of MTF values and the higher of USAF resolution under
the centered position, and the faster decreases of the MTF values and USAF resolution when decentered and tilted. The greater the
degree of decentration and tilt, the greater the decrease of MTF value and USAF resolution of the three diopter IOLs. At 2 aperture

sizes, MTF values at spatial frequencies of 50 Ip/mm and 100 lp/mm of IOLs decreased by 0.3 mm from the centered position when
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they were decentered. The MTF values at 50 lp/mm spatial frequency for the +10 m™' IOL at an aperture of 3.0 mm started to

decrease at a tilt of 5°, whereas at an aperture of 4.5 mm and 2 spatial frequencies, the MTF value started to decrease at a tilt of 3°.
The MTF values of +20 m™" and +30 m™' IOL started decreasing from a tilt of 3° at both apertures. MTF values and USAF resolution

of the IOLs measured at 3.0 mm aperture were higher than at 4.5 mm aperture at the same positional conditions. Conclusion The

higher the diopter of aspheric monofocal IOL SN60OWF, the better the optical quality when centered, and the faster the optical

quality decreased when decentered and tilted. Optical quality decreased at 0.30 mm decentration and tilts of 5° and above for the

IOLs compared to when centered. Additionally, the optical quality of IOLs measured at small apertures is superior to that of large

apertures.
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Table 1 MTF values at spatial frequency of 50 Ip/mm and 100 lp/mm of the IOLs with different diopters under centered
and various degrees of decentered conditions

23 [ AR/ Liz/ Ja e RE/ F i P> fi L P> (AW P>
(Ip/mm) mm m”' 0.3 mm 0.5 mm 0.7 mm 0.9 mm 1.1 mm

50 3.0 +10 0.732 0.696 0.616 0.495 0.334 0.199

+20 0.758 0.702 0.593 0.434 0.241 0.178

+30 0.791 0.718 0.603 0.446 0.243 0.180

4.5 +10 0.639 0.520 0.350 0.206 0.115 0.093

+20 0.678 0.397 0.246 0.141 0.095 0.083

+30 0.736 0.455 0.245 0.133 0.095 0.079

100 3.0 +10 0.515 0.466 0.370 0.244 0.132 0.073

+20 0.550 0.468 0.329 0.189 0.103 0.062

+30 0.597 0.502 0.345 0.186 0.098 0.052

4.5 +10 0.364 0.319 0.200 0.090 0.044 0.029

+20 0.450 0.234 0.104 0.048 0.033 0.028

+30 0.487 0.264 0.100 0.028 0.024 0.019

F 2 RFEEIEE 10Ls 785 o AR R FE BEEHE 50 1p/mm A1 100 1p/mm 25 [A]45% F () MTF {&

Table 2 MTF values at spatial frequency of 50 Ip/mm and 100 lp/mm of the IOLs with different diopters under centered

and various degrees of tilted conditions

EREE, L RS BiRse  BSe  WRe ke iRk 1re
(Ip/mm) mm m
50 3.0 +10 0.738 0.742 0.732 0.720 0.685 0.609
+20 0.758 0.736 0.666 0.561 0.508 0.452
+30 0.791 0.772 0.692 0.498 0.411 0.333
4.5 +10 0.639 0.605 0.594 0.532 0.493 0.445
+20 0.678 0.626 0.509 0.483 0.419 0.361
+30 0.736 0.632 0.458 0.338 0.272 0.259
100 3.0 +10 0.504 0.520 0.506 0.490 0.451 0.368
+20 0.554 0.525 0.429 0.353 0.296 0.232
+30 0.597 0.568 0.453 0.265 0.197 0.145
4.5 +10 0.364 0.327 0.319 0.280 0.272 0.241
+20 0.429 0.379 0.260 0.264 0.220 0.169
+30 0.487 0.215 0.122 0.116 0.100 0.068
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Figure 1

Line plot of MTF values at spatial frequencies of 50 Ip/mm and 100 lp/mm for the IOLs with different diopters at aper-

tures of 3.0 and 4.5 mm when the IOLs were decentered and tilted

A MTF values at spatial frequencies of 50 Ip/mm when the IOLs were decentered; B: MTF values at spatial frequencies

of 100 Ip/mm when the IOLs were decentered; C: MTF values at spatial frequencies of 50 Ip/mm when the IOLs were
tilted; D. MTF values at spatial frequencies of 100 Ip/mm when the IOLs were tilted
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Figure 3 USAF resolution test charts for the IOLs with different diopters at apertures of 3.0 and 4.5 mm when the IOLs were decen-

tered (A) and tilted (B)
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