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Analysis of the differences between two types of functional lenses on visual quality and lens eccentricity after
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Abstract Objective: To study the differences in visual quality, lens eccentricity and inclination in cataract patients after intraocular
lens implantation caused by two functional multifocal intraocular lenses, namely regional refraction type and diffraction type. Meth—

ods: A prospective study was conducted. A total of 95 patients who were scheduled to undergo phacoemulsification aspiration com—

bined with intraocular lens implantation for cataract from January 2023 to December 2023 were selected as the research samples.

They were divided into regional refraction type group(n=42) and diffraction type group (n=53) by the random number table method.

Due to the differences in the optical design of intraocular lenses, surgical blinding couldn’t be implemented for surgeons. However,

single—blind methods were adopted for postoperative visual acuity tests, scale evaluations, and data statistical analyses. The regional
refraction type group was implanted with regional refraction multifocal intraocular lenses, while the diffraction type group was im-—

planted with diffraction multifocal intraocular lenses. The uncorrected distant, medium and near visual acuity and defocus curves of
the two groups of patients before and after the operation were compared. The eccentricity and inclination of the intraocular lens at dif—

ferent time points after the operation were detected by the refractive analysis measuring instrument. The visual quality was evaluated
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by the Chinese version of the VF-14 visual function Index scale. The quality of life was evaluated using the Short Form of Cataract
Visual Function Related Quality of Life ( Catquest9SF—CN ). Results: The uncorrected distant, medium and near visual acuity of both
groups after the operation was significantly improved compared with those before the operation (all P<0.05). The median visual acuity
(0.12+0.07 ) and near visual acuity(0.09+0.07 ) in the diffraction group after surgery were better than those in the regional refraction
group (Z=2.815, 2.602, both P<0.05), while there was no statistically significant difference in distant visual acuity between the two
groups after surgery (P>0.05). The defocus curve showed that the uncorrected visual acuity of the diffraction group at + 0.00D and
-3.00 D was better than that of the regional refraction group. The results of repeated measures analysis of variance showed that the
eccentricity of the intraocular lens [(0.40+0.12) mm, (0.43+0.13) mm, (0.45+0.11) mm, respectively] and the inclination [(0.41+
0.10)°, (0.42+0.13)°, and (0.45+0.16)° ,respectively] at 1 week, 1 month, and 3 months after the operation in the regional refrac—
tion type group were all lower than those of the diffraction type group [simultaneous eccentricity: (0.50+0.14) mm, (0.61+0.12) mm,

(0.70+0.17) mm; concurrent inclination degrees: (0.57+0.11)°, (0.65+0.14)°, (0.73+0.17)°]. Both decentration and tilt changed
significantly over time, and significant differences were observed between the two groups. Furthermore, a significant interaction be—
tween group and time was found (time effect F=12.352-15.678, all P<0.001; inter—group effect F=38.914-42.185, all P<0.001;

the interaction effect F=8.743-9.216, all P<0.01). The score of the VF—14 scale in the diffraction group was (53.31£5.19) points 3

months after the operation, which was higher than that in the regional refraction group (42.40+3.89) points (P<0.05). There was no
statistically significant difference in the Catquest9SF—CN scale scores between the two groups after treatment [(12.49+2.10) points
for the regional refraction type group and (11.93+2.50) points for the diffraction type group] (P>0.05). Conclusion: Both types of
functional multifocal intraocular lenses can effectively improve the postoperative visual quality of cataract patients. Among them, the
diffractive multifocal intraocular lens has more advantages in medium and near vision and subjective visual function scores, while the
regional refractive multifocal intraocular lens performs better in postoperative lens eccentricity control and tilt stability.

Key words cataract; intraocular lens implantation; multifocal intraocular lens; regional refraction type; diffraction type; visual quality;
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