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[Abstract] Objective To investigate the imaging quality and anti-eccentricity performance of axial
modulation aspherical intraocular lens (I0L) in model eyes. ~Methods A ray-tracing program of optical simulation
software was used to evaluate the imaging quality of four different IOLs, including PRS60A I0L, Tecnis Z9000 with
—0.27 pm spherical aberration aspherical 10L, SofPort AO with 0 wm spherical aberration aspherical 10L and
SA60AT spherical IOL under the condition of either centration or decentration. Modulation transfer functions
(MTF) under pupil diameters of 3.0, 4.0, and 5.0 mm and IOL decentrations of 0, 0.25, 0.50, and 0.75 mm
were calculated and plotted. A Monte Carlo analysis was performed after 1 000 simulations of 10L decentration,
ranging from 0 to 0.5 mm, randomly conducted for every I0L.  Results Under 3.0, 4.0, and 5.0 mm pupil
diameters, the centered Tecnis Z9000 10L had the highest MTF value and the best imaging quality, and when the
eccentricity was greater than 0.50 mm, the MTF value decreased significantly, and the imaging quality was
significantly reduced. In most cases, the PRS60A 10L was superior to the SofPort AO and SA60AT IOLs when
centered and eccentric at various pupil diameters. Monte Carlo analysis showed that the postoperative effects of
PRS60A IOL were relatively repeatable and predictable, and the overall imaging quality was better than that of a fixed
spherical aberration 10L. Conclusions  Compared with the fixed spherical aberration 10L, the progressive
modulation type aspheric IOL of axial spherical aberration has better imaging quality and tolerance to eccentricity
errors in model eyes.
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Modelling
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Table 1 Optical structure of spherical and aspherical IOLs

HERMEOICLZHE oL xn HOLIE (D) M 7% au%;[ﬁJDﬁu ﬁui’é[ﬁiw 4[9@5}%[@1’ 6@@53[@1‘ /ﬁi‘i[ﬁﬂﬁu
. A 42 (mm) E[32 T4 X4 EY4 $42 (mm)
BEE, P 2 5 o 470,

SAG0AT I0L +22.0  WRHB 1550 19.220 -19.22
510,555,610 #1 650 nm,

0, =5.227xy3, -
HWRBERE A prseon 101 +22.0 WM 1.489 9.540  20.16 xy2, - 18.01 x -25
0.091, 0.503, 1.000, y, +54.64
0.503 F1 0.017, 7  Teenis 29000 I0L +22.0 kM 1.458 11043 -1.036 13 -9.44x107* -1.37x1077 -11.043
3.0 mm [ LB FA 4% ff St A010L  +22.0 M 1.427 7.285 -1.086 -9.47
. Q, BRIy, AR AEERIT R E,y, TR TOL G PO B AT R S W2 e R 0L AT

T, LA Zernike £ i 2 B
IR 0 D A HiR, H
Ittt 5 0L J5 3%

LLEINES

Note: @, represented the aspheric coefficient at the radial position, and y, represented the radial distance from the

optical axis of the IOL optical center to a certain point on the anterior surface 1OL: intraocular lens
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Figure 1

MTF curves for 4 IOLs under centration and different degrees of decentration at different pupil diameters

MTF: modulation transfer

function; IOL: intraocular lens

L0y

— RS TF e PRG0S IMTF — PREEA R MTF
- = PRSSOAR EMTF - = PREECAREMTF 0.8 -~ PRSGOAM BMTF
~ Tocris. 29000 EMTF Z0OORHEMTF Lw- 0.6 e X*JIII.\JH
v swommuTs E e
—— Saffert -wl EMTF 0.4 s
y : T = = Soffort ADIREMTE 0.2 -—wof-rll:w
SASOATRHEMTF o —— SASCATIEEMTF . -= S - - - SASOATREMTT
=== SABOATEREMTF == SASOATREMTF 0
20 40 60 80 100 20 40 60 80 100 20 40 60 80 100
23 [ (ep/nm) Q 23 [ (epm) @ 23 [ (epm) @
B2 7£3.04.050mmEEEZFHTREFESN MTF # & HE 102MHEE 1020 HERE  A:3.0 mm @AER B:4.0 mm [{ELEH

% C.5.0 mm BEFLEHZ

MTF ; i ] £ 2% & £

Figure 2 Monte Carlo analysis for the imaging quality of best 10 % and worst 10% MTF curves for at 3.0, 4.0 and 5. 0 mm pupil diameters A:

3.0 mm pupil diameter

B: 4.0 mm pupil diameter

C: 5.0 mm pupil diameter MTF: modulation transfer function
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