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[ Abstract] Objective To compare the visual quality of patients with astigmatic multifocus intraocular lens
(ART IOL) and astigmatic monofocus I0L ( Toric I0OL) after implantation. Methods A prospective, non-
randomized , controlled study was conducted to include 72 eyes of 72 cataract patients with corneal astigmatism (1. 0-
2.5D) who were scheduled to receive phacoemulsification combined with IOL implantation in Chaoju Eye Hospital of
Inner Mongolia from July 2017 to October 2018. Patients were divided into ART IOL group (37 eyes) and Toric IOL
group (35 eyes) according to different I0Ls implanted. All patients were followed up for 1 year after surgery. The
main and secondary outcome indicators were compared. The main outcome indicators included distance (5 m),
intermediate (80 cm) ,and near (40 ¢cm) uncorrected visual acuity and best corrected visual acuity, defocus curve,

contrast sensitivity, postoperative IOL rotation and residual astigmatism, while the secondary outcome indicators
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included visual subjective symptoms and spectacle independence rate. The above outcome indicators were compared
between the two groups. This study followed the Declaration of Helsinki. The study protocol was approved by the Ethics
Committee of Chaoju Eye Hospital of Inner Mongolia ( No. CJYKLL202012). Written informed consent was obtained
from each patient before surgery. Results There was no statistically significant difference between the two groups
in average uncorrected distance visual acuity and best corrected distance, intermediate and near visual acuity (all at
P>0.05). The average intermediate and near visual acuity in the ART IOL group was significantly higher than that in
the Toric IOL group,showing statistically significant differences ( both at P<0. 05). The defocus curve of the ART IOL
group presented a double peak, which reached the peak at the far focus (0.0 D) and near focus (-2.5 D),
respectively. The visual acuity range from 1.5 to—3.0 D was above 0. 2 logarithm of the minimum angle of resolution
(LogMAR) ,and the focus depth range was 4.5 D (1.5 to =3.0 D). The defocus curve of the Toric IOL group had
only one crest,which was located at best corrected visual acuity (0.0 D). The visual acuity reached 0.2 LogMAR or
above were from 1.0 to —=1. 0 D, and the focal depth range was 2.0D (1.0 to —=1.0 D). There was no statistically
significant difference in contrast sensitivity at different spatial frequencies between the two groups in bright light, bright
flashing light and dark light (all at P>0. 05) ,while the contrast sensitivity of the ART IOL group at high dark flashing
light frequency was lower than that of the Toric IOL group,showing statistically significant difference ( P<0.05). In
the ART IOL group and the Toric IOL group,the average residual astigmatism after surgery was (—0.47+0.51)D and
(=0.49+0.42) D, respectively, with no statistically significant difference (¢t = 0.408, P>0.05) . There was no
significant difference in postoperative IOL rotation between the two groups (¢ = 1.906, P > 0.05). The total
postoperative spectacle independence rate in the ART IOL group was 97. 30% (36/37) ,which was higher than that in
the Toric I0L group ( 17.14% ,6/35), showing statistically significant difference (X* = 15.320, P <0.05).
Conclusions Both Toric IOL and ART IOL can better correct corneal astigmatism and improve patients” distance
visual acuity,but ART IOL implantation can provide better distance, intermediate and near visual acuity, and higher
spectacle independence rate.

[Key words] Cataract; Intraocular lens; Visual quality; Acrysof 1Q ReSTOR Toric; Toric; Spectacle
independence rate
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F1 2N AEERWELZRLLE (meanzSD)
Table 1 Comparison of baseline data between
the two groups ( mean+SD)

5 WH AR (%) BREEE (%) ESEE (D) MEEOE(D)
Toric IOL 4] 35 61.50+8.98 3.24x0.66 -4.38+1.24 1.99+0.71
ART IOLZH 37 63.60£9.11 3.09+0.59 -4.51+1.59 2.04=0.69
i 0. 827 0.739 0.919 0. 904
P 0.417 0.477 0. 967 0. 833

T (HSEREAS ¢ 4638 ) IOL: AT iR 1A

Note : ( Independent-samples ¢ test) IOL:intraocular lens
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x2 24HAHARREF 1 FARRE A B LK (mean+SD, LogMAR)
Table 2 Comparison of visual acuity in the operative eyes at one year after
operation between the two groups ( mean+SD,LogMAR)

215 HR %% UCDVA BCDVA UCIVA BCIVA UCNVA BCNVA

Toric IOL 2 35
ART 10L 2 37 0.02+0.04 0.04+0.09 0.17+0.02 0.07+0.09 0.10+0.03 0.06+0.07

0.02+0.02 0.03+0.11 0.24+0.06 0.08+0.10 0.36+0.08 0.10+0.09

R [: 1.993 1.837 4.016 1.993
P i 0.167 0.201 0.037 0. 141 0.017 0. 096

4.241 1.027

TE (IS REAS 4 58)  LogMAR - /o HE A X B J1 s UCDVA - gRIR 2 4R J s BCDVA - e (57
IEIEAL F3 s UCIVA  RRIR tp Al 3 s BCIVA : e £ 7 1E H A g s UCNVA: $RIR 22 4 J1 ; BONVA : iz 57
EIEA T

Note: ( Independent-samples ¢ test)  LogMAR: logarithm of the minimum angle of resolution;
UCDVA ; uncorrected distance visual acuity; BCDVA; best corrected distance visual acuity; UCIVA .

uncorrected intermediate visual acuity; BCIVA : best corrected intermediate visual acuity; UCNVA .
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Figure 1 Comparison of defocus curve in the operative eyes at one
year after operation between the two groups ART IOL group:double
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®3 RE1E2NERRERASHHMETH CS L&
(mean=SD)
Table 3 Comparation of CS at different spatial frequencies
of the operative eyes at one year after operation
between the two groups ( mean=SD)

1.5 cpd %5 [AJJFR T Y CS

45 - -
Ui P AvS 5t WOk %
Toric IOL 4] 2.14£0.33  2.14£0.42  1.78+0.39  1.54x0.51
ART IOL 41 2.06+0.39  2.01x0.47  1.53x0.22  1.39+0.33
o fi 1.257 1.304 2.013 1.159
Pl 0.155 0.311 0.741 0. 989
3 cpd ZE AR T HY CS
ikl
LB WA G w5t W5 '
Toric IOL 41 2.11£0.45  2.11x0.45  2.11x0.45  0.92x0.44
ART IOL 4l 1.980.39  1.98+0.39 1.98+0.39  0.12x0.04
o fi 1.143 1.143 1.143 6.004
P 0.162 0.162 0.162 0.008
6 cpd 7 MR T A CS
51
Bt BEIE e WL It
Toric IOL 41 1.96£0.39  1.84+0.39  1.49+0.37  1.36x0.52
ART IOL 4l  1.83x0.37 1.64+0.41 1.28+0.35 0.71x0.56
o fl 1. 664 1.251 2.360 3.466
P 0.288 0.157 0.146 0.286
12 cpd 72 i) #i 5 T fy CS
415 -
U Uibin W 't WSS R
Toric IOL 41 1.59£0.32  1.43:0.42  1.06+0.47  0.92x0.44
ARTTOL 4] 1.470.47  1.31x0.52  0.87+0.51  0.120.04
o fi 1.722 1.499 2.147 6.004
P 0.290 0.096 0.230 0.008
18 cpd 23 [ 4 % T () CS
4151 : \
LB LIPSl ot W25 ' R
Toric TOL 41 1.13x0.48  0.8420.29  0.93x0.42  0.22x0. 46
ARTIOL 4l 1.01£0.36  0.76+0.37  0.24+0.63  0.07x0.03
ol 1.887 0.171 7.055 5.529
P 0.304 0.422 0.404 0.008

VE (ST REAS ¢ K5 55)  CS: 3 L AURREE s TOL: AL iR A
Note: ( Independent-samples ¢ test) CS: contrast sensitivity; IOL:

intraocular lens

x4 2HNHEARRFABEH A EHEN LE (mean+SD,D)
Table 4 Comparison of preoperative astigmatism and residual
astigmatism between the two groups (mean+=SD D)

4151 HR %% ARG FABHOCE AR ERABOGE
Toric 10L 4] 35 1.99x0. 71 -0.49+0. 42°
ART 10L 41 37 2.0420. 69 -0.470.51°

Wi Fyy =0.002, P=0.961;F,, =698.975, P<0.01. 5 A& i l %,

"P<0.05( P KK J7 243§, LSD-¢ %) TOL: N T &k {k
Note: F,,,,, =0.002,P=0.961;F  =698.975,P<0.01l. Compared with

time

preoperation , “ P<0. 05 ( Two-way ANOVA ,LSD-¢ test) IOL:intraocular lens

Shah 25 BE5E KW, AN G I BOCRE A Z
5 IOL J5 , th RO AR B IE, A 1 AH N T R, B
P A A B AR S5 TOL T Ff o B fg , {H H 0 R ) F B AS B
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