5545 B 111 i it [ Bt PN Es Es 1 Vol.45 No.11
2024 4F 11 A JOURNAL OF HEBEI MEDICAL UNIVERSITY Nov. 2024 ¢ 1317 -

AEBR i A S AR AR o 1) 53 R i o0 W

woORLK R WX Gt e KRR L AR A
Il B B 4 — BE B IR 3T 3 5 050000)

[(FBE] BH BIRR PR A BRE A T &R K Gntraocular lens, IOL) .0 pm AEBR A IOL, — 0.1 pm JE BR #i
IOL.—0.26 pm JEFKE IOL, PUFPAS W 3k 22 19 TOL, 38 i 58 5 R & 20 B 1) 5 1 e 3 & Fh TOL 43 1) 7 Wi fL B 72
3 mm.4 mm M 5 mm BFE - 10 % AL 10 % /Y V8 6 4% 1% 2R % (modulation transfer function, MTF) {H , H % 4 Fh
IOL BUGB& R i fm O PERE MY . ik SCmfFsh, s I 7EEFL 542 3 mm.4 mm.5 mm 5AF T 7ER AR th
A 4 FORRIER 2209 IOL, 7EHA VB R G b, it 524 R I& 40 0 19 77 k1 3 4 A TOL BEFL 0~0.5 mm i
O A BIEAT 1000 WBEHLAE L, HLE PUAP TOL Fbf 10 % MiR 22 10 %0 MR M LR 5 . SR BENLIR O M1
WL 7E 3 mm WL E RS i 10% 0 —0.1 pm JEERE IOL 5 —0.26 pm JEBRH IOL.0 pm JEERTE IOL 1Y
MTF E¥ % &, B 800 TR I0L, &2 10% I —0.1 pm JE3R A TIOL B MTF {H4 —0.26 pm JEER T 1OL FEk
M IOL % . 74 mm ML ER LM T &G 10% 0 —0.1 pm JEBRM IOL 5 —0.26 pm JEBRAAY MTF {65 —0 pm
ek IOL FOBki 101 &, F& 22 10% 0 —0.1 pm B9AEBR T TOL (9 MTF (H% —0.26 pm 3EERE IOL FERE 10L
M. FE5 mm ML EA KT 55 10%0F —0.1 pm JEERTA IOL 9 MTF {H# 0 pm JEERTE IOL FERE IOL &,
2% 10% 0 —0.1 pm EERTE TOL 19 MTE & H A =Fp IOL &, &8 —0.1 pm BRI TOL X 0 A 54T B T 52
PR BUR I R M

[xERE] AWNEE:RIE, AL REM doi:10.3969/.issn.1007-3205.2024.11.013

[FESES] R776.1 [X#FREB] A [XEHS] 1007-3205(2024)11-1317-05

Monte Carlo analysis of imaging quality of aspherical intraocular lens
TIAN Kun, ZHANG Bin" , LIU Dan-yan, LIU Xiao-li, REN Tao-ran
(Department of Ophthalmology » the Second Hospital of Hebei Medical University »
Shijiazhuang 050000, China)

[Abstract] Objective The model eyes were implanted with four kinds of intraocular lens
(IOL) with different spherical aberration, including spherical IOL, 0 pm aspheric IOL, —0.1 pm
aspheric IOL, —0.26 pm aspheric IOL. The 10% better and 10% worse Modulation transfer
function (MTF) values of each IOL at 3 mm, 4 mm and 5 mm pupil diameters were compared
using Monte Carlo analysis, and the imaging quality and anti-decentration performance were
compared. Methods  For experimental study, four kinds of TOL with different spherical
aberration were inserted into the model eye under the condition of pupil diameter of 3 mm., 4 mm
and 5 mm, respectively. In the computer optical simulation system, the Monte Carlo analysis
method was used to design four kinds of IOL with random 0—0.5 mm decentration, and 1 000
random simulations were performed respectively. The experimental studies with the 10% better

and 10% worse image quality of the four IOL were compared. Results In the case of random

[l H 172024 —03—10

CHEA T H b B AR Bl 30 4 5O B SE Rl F 5T 5 1 % T3 B
(H2023206907)

(& A TR (1989 —) , &, 3l db A R L il b BE R} K 255
T I A B B R B 1 A BT

* WEMEH . E-mail: 1003695459 (@ qq.com



+ 1318 - WAL E R R M M H1W

decentration, under the 3 mm pupil diameter, the MTF values of —0.1 pm aspherical 10L,
—0.26 pm aspherical IOL and 0 pm aspherical IOl were higher than spherical IOL at the best
10% . and the MTF value of —0.1 um aspherical IOL was higher than —0.26 pm aspherical IOL
and spherical IOL at the worst 10%. Under the 4 mm pupil diameter, the MTF values of
—0.1 pm aspherical IOL and —0.26 pm aspherical IOL 10% were higher than -0 pm aspherical
IOL and spherical IOL at the best 10%, and the MTF values of —0.1 pm aspherical I0L were
higher than those of —0.26 pm aspherical IOL and spherical IOL at the worst 10%. Under the
5 mm pupil diameter, the MTF value of — 0.1 pum aspherical IOL was higher than 0 pm
aspherical IOL and spherical IOL at the best 10%, and the MTF value of —0.1 pm aspherical
IOL was higher than that of the other three IOL at the worst 10%. Conclusion — 0.1 pum

aspherical IOL has good tolerance to decentration and high stability of image quality.
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Figure 1 MTF values of four intraocular lenses with random

decentration at a 3 mm pupil diameter condition
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Figure 2 MTF values of four intraocular lenses with random
decentration at a 4 mm pupil diameter
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Figure 3 MTF values of four intraocular lenses with random

decentration at a 5 mm pupil diameter
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