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ABSTRACT

Objective: To evaluate the safety and efficacy of using trifocal IOL to correct presbyopia in patients with
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and without cataracts. Methods: A retrospective study was conducted on patients who underwent bilateral
phacoemulsification with trifocal IOL implantation at Peking Union Medical College Hospital between
August 1 st, 2020, and June 30 th, 2023, with at least 3 months of follow-up. A total of 175 patients (350 eyes)
were included, comprising 52 males and 123 females, with a mean age of 54.1+5.4 years. Among them, the
non-cataract group consisted of 105 patients (210 eyes), including 29 males and 76 females, with a mean
age of 53.24+4.8 years. The cataract group included 70 patients (140 eyes), with 23 males and 47 females,
and a mean age of 55.54+6.0 years. Data collected included uncorrected distance visual acuity (UDVA),
uncorrected intermediate visual acuity (UIVA), uncorrected near visual acuity (UNVA), manifest refraction,
and BCVA preoperatively and at 1 day, 1 month, and = 3 months postoperatively. Defocus curves within the
range of —4.0 to+1.0 D were plotted at 1 month postoperatively. The Visual Function-14 (VF-14)
questionnaire was used to assess subjective visual function at the last follow-up ( = 3 months). Spectacle
independence rates and intraoperative/postoperative complications were also assessed. Continuous
variables were analyzed using the two-sample 7-test or Mann-Whitney U test, and categorical variables
were analyzed using the Chi-square test. Results: UDVA, UIVA, and UNVA significantly improved at 1 day,
1 month, and = 3 months postoperatively compared to preoperative values (all P<0.01). At the last follow-
up, the proportions of eyes achieving UDVA, UIVA, and UNVA < 0.1 logMAR were 95.6%, 84.4%, and
86.0%, respectively. The non-cataract group demonstrated better UDVA, UIVA, and UNVA at 3 months
postoperatively compared to the cataract group (all P<0.05). At 1 month postoperatively, defocus curves
showed visual acuity was maintained under 0.2 logMAR within the —3.0 to +1.0 D range in both groups.
At the last follow-up, 89.1% of eyes had a postoperative SE within £0.5 D, and 84.7% had an SE prediction
error within £0.5 D, with no significant differences between groups (all P>0.05). The overall VF-14 score
was 94.6+7.5, with no significant difference between the non-cataract group (95.1+5.7) and the cataract
group (93.8+10.0) (U=1 511, P=0.951). Spectacle independence rates were 94.3% in the non-cataract
group and 92.9% in the cataract group. No intraoperative complications were reported, and 81.7% of eyes
underwent YAG laser posterior capsulotomy. Conclusions: Phacoemulsification combined with trifocal
IOL implantation effectively corrects presbyopia, providing excellent uncorrected distance, intermediate,
and near vision, as well as satisfactory subjective visual function and satisfaction, in patients with and
without cataracts.
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Table 1. Preoperative characteristics and IOL data of the patients with presbyopia

Items Non-cataract group (210 eyes) Cataract group (140 eyes) Un P

Age, year 53.2+4.8 55.5+6.0 10 262 <0.001
AL, mm 24.2+2.0 25.5+2.2 9042 <0.001
ACD, mm 3.2+0.4 3.3+0.4 4.11 <0.001
K1,D 43.6+1.3 43.2+1.5 242 0.015
K2,D 44.2+1.3 43.9£1.6 2.03 0.027
Corneal astigmatism, D 0.7+0.4 0.7+0.4 13 055 0.595
SE, D —2.15+4.77 —4.3145.00 6030 <0.001
IOL power, D 18.5+5.9 15.0+£5.6 5.57 <0.001
Target refraction, D 0.02+0.18 —0.05+0.18 3.67 <0.001
BCVA (logMAR ) —0.01£0.05 0.20+0.25 3385 <0.001
UDVA (logMAR ) 0.56+0.59 0.83+0.49 4396 <0.001
UIVA (logMAR ) 0.50+0.37 0.66+0.38 3 666 0.004
UNVA (logMAR ) 0.56+0.26 0.60+0.37 4691 0.568

Data were expressed as means+standard deviations. AL, axial length; ACD, anterior chamber depth; UDVA, uncorrected distance visual acuity; UIVA,

uncorrected intermediate visual acuity; UNVA, uncorrected near visual acuity; D, dioptor.
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Table 2. Uncorrected distance, intermediate, and near visual acuity of the patients with presbyopia postoperatively
Items Non-cataract group (210 eyes) Cataract group (140 eyes) U P
1 day
UDVA —0.02+0.08 0.00+0.08 13 760 0.285
UIVA 0.04+0.08 0.05+0.07 13 894 0.346
UNVA 0.05+0.10 0.08+0.08 12 002 0.002
1 month
UDVA —0.02+0.08 —0.00+0.08 13315 0.114
UIVA 0.04+0.08 0.06+0.09 13 033 0.057
UNVA 0.04+0.09 0.07+0.08 12 123 0.003
= 3 months
UDVA —0.03+0.08 0.00+0.08 6 149 0.013
UIVA 0.04+0.10 0.07+0.09 6271 0.025
UNVA 0.04+0.08 0.08+0.14 5685 <0.001

Data were expressed as means+standard deviations. UDVA, uncorrected distance visual acuity; UIVA, uncorrected intermediate visual acuity; UNVA,

uncorrected near visual acuity.
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Figure 1. Defocus curves at 1 month postoperatively in the non-cataract
group and the cataract group
VA, visual acuity; D, dioptor. *, P<0.05.
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