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Abstract ; Objective Evaluation of tilt and decentration of 3 kinds of aspheric intraocular lens (IOL) after cataract surgery based on
a new anterior segment swept-source optical coherence tomography CASIA2. Methods Retrospective case series. Clinical data of
patients with cataracts who underwent phacoemulsification and IOL implantation between October 2020 and March 2021 were collect-
ed. Moreover, clinical data such as age, sex, best-corrected visual acuity (BCVA) before and on the first day after surgery, axial
length (AL), and type and power of the IOL used were collected from all patients. CASIA2 was used to obtain clear images at 1,
7, and 30 days postoperatively. Horizontal and vertical tilt and decentration in two-dimensional (2D) images, and tilt, decentration,

and orientation in three-dimensional (3D) images were assessed. SPSS26.0 software was used for statistical analysis. Additionally,
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P<0.05 was considered statistically significant. Results 1In total, 134 patients ( 157 eyes) were enrolled. The patients comprised 52
males and 82 females, with an age range of 45-86 years and an average age of 67.86+8.26 years. The eyes were divided into groups
A (HOYA250), B (RS60A), and C (ZCBO00). The study included 31, 34, and 15 right eyes, and 25, 29, and 23 left eyes. No
significant differences were observed in ocular AL, IOL power, or frequency of BCVA improvement on day 1 after surgery among
the three groups. On day 7 postoperatively, the horizontal tilt degree of group A was greater than that of group B in 2D images. On
days 1 and 7 postoperatively, the horizontal decentration of group A was smaller than that of group B in 2D images; and on days 1
and 7 postoperatively, the vertical tilt degree of group A was larger than that of group C in 2D images, with a significant difference
between the two groups. On days 1 and 7 postoperatively, significant differences in the orientation of the tilt between groups A and
C group in 3D images were observed. The vertical decentration of group A 1 day postoperatively was significantly greater than that at
30 days postoperatively. On 1, 7, and 30 days postoperatively, the decentration of group A was significantly smaller than that of
group B in the 3D images. No significant differences in the remaining intergroup and intragroup results were observed. Left eye re-
sults: on days 7 and 30 postoperatively, the decentration of group A was significantly lower than that of group B in 3D images . The
tilt of group C 1 day postoperatively was significantly smaller than that at 30 days postoperatively. No significant differences in the
remaining intergroup and intragroup results were identified. On days 1, 7, and 30 postoperatively, the three IOL groups demonstra-
ted temporal and infratemporal trends; however, the tilt trend displayed no bias. Conclusion Different degrees of tilt and decentra-
tion of the three types of IOLs in the capsular bags were identified. The three types of IOLs demonstrated a tendency to tilt to the
temporal and infratemporal sides, and decentration did not display a biased tendency.

Key words: Cataract; Aspheric intraocular lens; Optical coherence tomography; Tilt; Decentration
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Figure 1 Horizontal tilt and decentration in the results of the right eye 2D image
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Figure 2 The tilt and decentration and their orientations in the
result of righteye 3D image

1.3 SFitEaE

i FH PASS15.0 4, AR 48 75 5 56 i 45 1) A7 AR
-4 3D i AR 1Y 34 4B RN AR o 22 B, 2T One-
Way Analysis of Variance F-Tests” #5115 & power
0.9, K 0.05, IHEMEAT N ERA 15 0, HHERE
BHHRF G IES S FORER A x+s om0, AR IES ¥R
SKH Pyy(Pys, Pos) o, ITEUFERER FIAEL (%) 46
TR, AT TOL R A g0 e A8 1 Yok b 47
TEAS A0 Ay 22 55 A 56, 5 IR M TE 285 43 A Ay
ZEFTMERT I, SR SR 207 25 40 Tl A T AL ] LA, R
MR R EE W 20 i TN R, A=
ORIl IE 2550 A 507 25 R 57 1T 8 Bt SR
Kruskal-Wallis H 3354740 0] g, >R ) At
HREHATHN B, THECFR N A Fisher #5 45
5%, BEVEH PEHFER,P<0.05 WERAGI#E



IR KA EE R AR 2441 2024 457 A 4 38 4 45 4 10

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.38, No.4, 2024 - 79 -

X, AkEbe 1 2848, Z 400 W LA B T 2
TR 5618 15 Bonferroni 5 IE A TH % . R A SPSS26.0
BAFFATE T M7 K IR KHE «=0.05,
2 & R
21 BEERAR

AWFFE I 134 4] (157 BR) & %R,

Hdr 5 52 5] 2 82 B, 4FE Y R 45~ 86 %, 13
(67.86+8.26) % , HBHE M4 MREL AL J IOL

FERUR R 2,
22 RIE$E1XBCVARSER
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Table 2 Data of patients’ group, eye number, AL, and IOL degree

3 AR %/ 151 AL/mm NN NN V4))
AR FHR ZEHR FHR AR
A 31 25 23.39+1.21 23.36+0.81 21.21£2.22 20.80+1.65
B4 34 29 23.63+2.19 23.85+2.38 21.76+5.10 20.83+6.35
cH 15 23 23.47+1.46 23.21%1.15 20.60+2.85 22.00+2.86
F 0.159 1.098 0.511 0.610
P 0.853 0.339 0.602 0.546

2.3 IOL 7£ 2D B & m 7K 7 [ £ B 45§} E #0 s
IhE
FHIRARJE 7d A 415 B 41 IOL B9 7K EAGi4HEE |
AE1dH7d A4S B AWK OLEZESYE

it FE L (P<0.05) . HARL] 1 7K - i 434 32 A
KO 25 TS 24 L (P>0.05) WL3& 3,
FEMR 3 A TE] 8 7K P AR B 0 AP D oo it 22 5 1
TG 2B X (P>0.05) , L& 4,

F#3 AR 3 AUUEH ARG AR A A 2D EHR T KSFJ5 1 - TOL (A EE A O
Table 3 Horizontal tilt degree and decentration of IOL in 2D images at different time points
of patients in 3 right eye groups after surgery

pos IRV /0 JKFffi L/ mm
) AJF 1d ARJF 7d ARJF 30d ARG 1d A 7d ARJF 30d
-5.100
4 - - - - -
A4 (=5.800, -4.200) 5.135+1.206 4.942+0.992 0.059+0.102 0.077+0.117 0.102+0.125
-4.250 -4.450 -0.200 -0.185
4 - -
Bd 407921905 (-5.250, -2.800) (-5.100, -2.875)  (-0.260, -0.060) 0.14620.189 (-0.273, -0.088)
-0.080 -0.090 -0.110
4 - - -
CH 4.807+1.163 4.760+1.304 4.500+1.236 (=0.170, 0.050)  (~0.150, ~0.050) (~0.160, ~0.080)
F/Z 5.494 6.701 5.435 4.732 6.747 5.226
P 0.064 0.035 0.066 0.012 0.034 0.073
F4 LR 3 AUUBE ARG AR ] 2 2D G b KF-J5 ) 1 TOL ABIAHEE F0 i C it
Table 4 Horizontal tilt degree and decentration of IOL in 2D images at different time points of patients in
3 left eye groups after surgery
o IR E/© K-G0 B/ mm
) A 1d ARJF7d ARJF 30d AJF 1d ARJF7d ARJF 30d
4.600 4.700 4.900
4
A (4300, 5.800) (3.900, 5.500) (3450, 5.550) 0.019£0.124 0.024£0.120 0.046+0.122
4.800 4.900 4.700
4
B4 (1900, 5.600) (1100, 5.800) (1550, 5.700) 0.056+0.210 0.089+0.165 0.121£0.169
4.500 0.010 0.060
4
c4l 4.409+1.175 (4.000,4.800) 4.730+1.115 (~0.040, 0.090) 0.017+0.145 (~0.00, 0.080)
F/Z 0.429 0.040 1.330 1.015 1.994 3.643
P 0.807 0.980 0.514 0.602 0.143 0.162
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Table 5 Vertical tilt degree and decentration of IOL in 2D images at different time points of patients
in 3 right eye groups after surgery

s T AR/ T H -0/ mm
) AJF 1d AJF7d AR 30d AJF 1d ARJF7d AJF 30d
-2.200 -0.080
4 - - - -
AH (<2500, —1.000) 1.787+1.089 1.687+1.159 (=0.120, 0.040) 0.013+0.114 0.001£0.110
-1.550 -1.450 -0.050
4] - - -
B4 (=2.425. ~0.175) 1.203+1.444 (=2.425. ~0.650) 0.046+0.126 0.02120.136 (=0.125, 0.075)
c4 -0.547£1.636 -0.813+1.385 -0.500+2.092 0.037£0.162 0.037+0.176 0.053+0.176
F/Z 7.759 3.220 2.640 3.563 0.965 1.311
P 0.021 0.045 0.267 0.168 0.385 0.519
6 MR 3 AHBF AR AR £ 2D KR B5 A b TOL BOfBiA}RE i O it
Table 6 Vertical tilt degree and decentration of IOL in 2D images at different time points of patients
in 3 left eye groups after surgery
s T PR/ T 1 i/ mm
) AJF1d ARJG7d AJF30d AJF1d AJE7d AJF30d
A% -2.516+1.333 -2.228+1.329 -2.168+1.022 -0.040+0.076 -0.029+0.072 -0.034+0.100
B 41 -2.103+1.200 -1.924£1.119 -1.897£1.255 -0.064+0.152 -0.028+0.123 -0.047£0.155
-1.400 -2.400
4 - - - -
cH 1.743+0.991 (<2500, ~0.500) (~2.800, ~0.100) 0.050+0.135 0.008+0.151 0.030+0.135
F/Z 2.541 4.987 2.401 0.247 0.240 0.127
P 0.086 0.083 0.301 0.782 0.787 0.881

2.5 IOL £ 3D BBl EfME O =ERERR

JE i L f2 B 4% [ BT 1) 22 5 B T BE T 0 X

# 75 8]

HIRASG 1d.7d M 30d A ZH5 B 2HE O
HORE1dM7dAHY C 4 IOL &y 2
HE %25 (P<0.05) ;A AAR)5 7d 5 30 d (11
FHEZ A 415 CHAIRIG 1d 5 30 d A0 25 55 2
AHHEE L (P<0.05) , HAdH ] 5 4 N i {0 R

(P>0.05), %7 .38, AIRARJF7dM30d A4
5 B A0 i 25 5 A it 22 8 L (P<0.05) ;
CHARG1d5H30dWMglEZERASI¥E X
(P<0.05) , HAYHL IR 5 41 P BG4 BE N i 0 12 S
HE AW MZESE G2 X (P>0.05) , W&
9.% 10,
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Table 7 Tilt degree and it’s orientation of IOL in 3D images at different time points of patients in 3 right eye groups after surgery
o AR 1d ARG 7d AJ5 30d
) R}/ © Jr 1/ R}/ © Jifal/e R} /© Jr 1/
5.300 5.300
b4
AH (4.800, 6.200) 201.129+15.286 5.494+1.016 199.161+10.795 (4.900, 5.800) 218.903+111.152
199.500 197.000 4.900 199.500
4
B 4.715+1.786 (182.000, 209.500) 4.797x1.782 (179.500, 208.000) (4.275, 5.625) (188.000, 209.250)
c4 5.100+1.140 186.330+19.010 5.073+1.176 188.867+17.582 4.753+0.930 193.667+19.178
F/zZ 4.439 2.994 1.961 7.948 3.367 2.716
P 0.109 0.030 0.148 0.019 0.186 0.257
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Table 8 Decentration and it's orientation of IOL in 3D images at different time points of patients in 3 right eye groups after surgery

pon RJF 1d  NEA ARJ5 30d
B f L/ mm J51n) /e L/ mm J51n)/° fL>i/mm J51n)/e
211.000 0.150
4]
A 0.145+0.051 (117.000, 227.000) (0.100, 0.190) 178.226+66.868 0.169+0.089 179.355+71.503
0.225 190.000
4
B 41 0.241+0.116 195.882+63.168 (0.148, 0.313) 185.735+57.604 0.285+0.157 (158.000, 222.750)
0.160
4
(oF::| 0.197+0.114 159.867+41.800 (0.130, 0.320) 170.933+54.274 0.237+0.121 174.667+51.070
F/Z 8.084 5.157 9.037 0.331 6.740 0.153
P 0.001 0.063 0.011 0.719 0.002 0.858
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Table 9 Tilt degree and it’s orientation of IOL in 3D images at different time points of patients in 3 left eye groups after surgery

pon AJE1d AJE7d AJE30d
B A} /© J5 1 /° Bt/ J5 1 /° AR/ © J5 1 /°
331.000 327.000 333.000
4
A4l 36841268 51 000, 345.000) > A7OF1022 350000, 340.000) > 22EN03 (304 500, 341.500)
328.000 327.000 5.400 329.000
4
BAL 4T3A=LTOY 07 000, 340.500)  FOTPELBL 004 000, 341.000) (3050, 6.400) (312.000, 339.500)
cu 5.000 336.000 4.800 334.000 $ 13951069 330.000
(4300, 5.400) (330.000, 347.000) (4.400, 5.300) (326.000, 349.000) (326.000, 345.000)
F/Z 6.467 4.825 3.619 1.611 0.543 1.242
P 0.039 0.090 0.164 0.447 0.762 0.537
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Table 10 Decentration and it’s orientation of IOL in 3D images at different time points of patients in 3 left eye groups after surgery

s ARG 1d ARG 7d AJ5 30d
- f-Lr 2/ mm Jrim/e {-Lr i/ mm Jrm/e L/ mm Jrm/e
205.000 271.000 271.000
4
Al 013820070 160 500, 308.500) 1320067 168 500, 310.500) X100 147 000, 312.000)
236.000 199.000 245.000
4
B AL 021320122 176 500, 315.00)  0203*009 413000, 320500)  O217EOI0Y 98 000, 321.500)
0.130 238.000
4
CHL 0100, 0210) 2373100368 0.175:0.004 2284355101757 0183200106 o ot o
F/Z 2.854 0.216 4.530 0.366 4.293 0.519
P 0.054 0.897 0.014 0.833 0.017 0.772
2.6 IOL BAARERELS 3D BEGPREEFE  BLEBOFIE T WA S O A 22 30 A W
L REZBEFRRALER . K3 E 4,
RIGAIRE) 3 N FAAEIRE 3 44, IOL ¥
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AR EE R H 77 1) [




IR KA SRR AR 24 2024 4 7 H 45 38 45 55 4 1)

- 82- Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.38, No.4, 2024

s B2 % H 7 ) 1

270° 270°

0.20.4 0.6 0.8
ST
!

B3 AR 3 AN 3D B TR O B A B 97 T8 (R Ak b PR

Figure 3 Polar diagrams of tilt and decentration and their orientation in 3D images of patients in right eye groups
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Figure 4 Polar diagrams of tilt and decentration and their orientation in 3D images of patients in left eye groups
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