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Comparison of the Visual Outcomes after Cataract Surgery with Implantation of
a Bifocal and Trifocal Diffractive Intraocular Lens
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Sung Yu, MD, Yong Il Kim, MD, Sang Won Ha, MD, Gwang Ja Lee, MD, Kyoo Won Lee, MD, PhD,
Young Jeung Park, MD, PhD

HernE

Cheil Eye Hospital, Daegu, Korea

Purpose: To evaluate and compare visual outcomes and optical quality after implantation of a bifocal (Acrysof ReSTOR®
SN6AD1) or trifocal (AT LISA® tri 839MP) diffractive intraocular lens (IOL).

Methods: Fifty-one eyes of 43 patients undergoing cataract surgery were enrolled and assigned to one of two groups: the trifocal
group, comprising 24 eyes implanted with the trifocal diffractive IOL (AT LISA®tri 839MP), and the bifocal group, comprising 27
eyes implanted with the bifocal diffractive IOL (Acrysof ReSTOR® SN6AD1 ). Visual acuity (distant, intermediate, and near vision)
and refractive postoperative outcomes were evaluated at one and three months postoperatively. Measurements of optical qual-
ity (using OQAS II®), contrast sensitivity (using CGT-2000%), automated visual field examination, and evaluation of defocus
curve were performed three months postoperatively.

Results: No statistically significant differences between the two groups were found in three-month postoperative distant and near
(40 cm) visual acuities and optical quality. However, intermediate (63 cm, 80 cm, and 100 cm) visual acuities were significantly
better in the trifocal group. Distant contrast sensitivity (5 m) under mesopic conditions was significantly better with the bifocal
lens, whereas near contrast sensitivity (30 cm) under mesopic and scotopic conditions was significantly better with trifocal lens.
There was no statistical difference between the groups under photopic conditions. In the defocus curve, the visual acuity was
significantly better at intermediate distance in the trifocal group.

Conclusions: Trifocal diffractive I0OLs provide significantly better intermediate vision than bifocal IOLs, with equivalent post-
operative levels of distant and near vision and ocular optical quality. Further, they provide better near contrast sensitivity under
scotopic condition compared to diffractive bifocal I0Ls.
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Figure 1. AT LISA® tri 839MP (left, adapted from Sheppard
et al'’), Acrysof ReSTOR® SN6AD1 (right, adapted from
Davison and Simpson').
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Intraocular lens type *
AT LISA® tri 839MP Acrysof ReSTOR® SN6AD1 p-value
Number of eyes (patients) 24 (20) 27 (23)
OD:0S 14:10 16:11
Sex (male:female) 16:4 16:7 0.455
Age (years) 49.5 + 6.7 524 +£93 0.697
S.E. (D) 0.39 + 1.09 0.32 £ 1.97 0.298
UCDVA (log MAR) 0.58 + 0.79 0.38 + 0.77 0.916
Axial length (mm) 24.03 £ 1.11 23.80 + 0.78 0.372
Corneal power (D) 43.50 £+ 1.48 43.73 + 1.36 0.551
Anterior chamber depth (mm) 3.47 + 0.41 3.34 + 0.36 0.252
Intraocular lens power (D) 1941 +2.72 20.03 + 2.41 0.140

Values are presented as mean + SD unless otherwise indicated.

OD = oculus dexter; OS = oculus sinister; S.E.

MAR = logarithm of the minimum angle of resolution.

“Independent student r-test.

= spherical equivalent; D = diopter; UCDVA = uncorrected distance visual acuity; log
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Table 2. Visual acuity and spherical equivalent at postoperative 1 month and 3 months

1 month 3 months
AT LISA® tri Acrysof ReSTOR® x AT LISA®tri  Acrysof ReSTOR® x
839MP SN6ADI p-value 839MP SN6ADI p-value
S.E. (D) -0.29 + 0.35 -0.19 + 0.27 0.247 -0.29 + 0.36 -0.13 + 0.26 0.053
BCDVA (log MAR) 0.00 + 0.00 0.00 + 0.14 0.339 0.00 + 0.00 0.00 + 0.00 -
UCDVA (log MAR) 0.02 4+ 0.07 0.02 + 0.09 0.987 0.01 + 0.07 0.02 + 0.08 0.615
UNVA (log MAR) 0.10 + 0.11 0.09 + 0.13 0.339 0.09 + 0.07 0.07 + 0.10 0.446
UIVAG63 (log MAR) 0.19 £ 0.12 0.24 + 0.13 0.125 0.17 + 0.11 0.24 + 0.12 0.027°
UIVASO (log MAR) 0.07 £ 0.13 0.28 + 0.09 <0.001" 0.06 + 0.13 0.29 + 0.11 <0.001"
UIVA100 (log MAR) 0.11 4+ 0.09 0.29 + 0.21 <0.001" 0.11 £ 0.13 0.29 + 0.10 <0.001"

Values are presented as mean + SD unless otherwise indicated.

S.E. = spherical equivalent; D = diopter; BCDVA = best corrected distance visual acuity; log MAR = logarithm of the minimum angle of
resolution; UCDVA = uncorrected distance visual acuity; UNVA = uncorrected near visual acuity at 40 cm distance; UIVA63 = uncorrected
intermediate visual acuity at 63 cm distance; UIVA80 = uncorrected intermediate visual acuity at 80 cm distance; UIVA100 = uncorrected

intermediate visual acuity at 100 cm distance.
*Independent student 7-test.

Table 3. Optical quality parameters measured by optical quality analysis system II® (OQAS II®) at postoperative 3 months

Intraocular lens type

AT LISA® tri 839MP Acrysof ReSTOR® SN6ADI p-value
0SI 128 + 0.65 1.16 + 0.40 0.425
MTF cut-off value (cpd) 42.52 + 10.74 40.71 + 8.75 0.504
Strehl ratio 0.37 + 0.54 0.26 + 0.10 0.325
VA100 1.42 + 0.36 1.36 + 0.29 0.513
VA20 1.10 + 0.35 1.03 + 0.34 0.512
VA9 0.70 + 0.27 0.68 + 0.30 0.776

Values are presented as mean + SD unless otherwise indicated.

OSI = objective scatter index; MTF = modulation transfer function; VA100 = optical quality of the eye for 100% contrast conditions; VA20
= optical quality of the eye for 20% contrast conditions; VA9 = optical quality of the eye for 9% contrast conditions.

*Independent student 7-test.
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Table 4. Visual field parameters measured by Humphrey field analyzer®: SITA-Fast at postoperative 3 months

Intraocular lens type

AT LISA® tri 839MP Acrysof ReSTOR® SN6AD] p-value
MD 1.95 + 1.10 172 + 1.08 0.257
PSD 1.46 + 0.23 1.54 +0.32 0.366
Fovea threshold 34.60 + 2.01 33.76 + 2.59 0.240

Values are presented as mean + SD unless otherwise indicated.

SITA = Swedish Interactive Thresholding Algorithm; MD = mean deviation; PSD = pattern standard deviation.

“Independent student 7-test.
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Figure 2. Contrast sensitivity test by CGT-2000®. (A) Contrast sensitivity at 5 m, (B) contrast sensitivity at 30 cm. Superior column
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