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Clinical Outcomes of Patients with Refractive Aspheric Multifocal IOL Implantation
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Purpose: To evaluate the clinical outcomes of patients with refractive aspheric multifocal intraocular lens (IOL) (Lentis Mplus®

LS-313) implantation.

Methods: Sixty-eight eyes of 53 patients received refractive aspheric multifocal IOL implantation. Uncorrected visual acuity
(UCVA) at a long distanc, as well as intermediate and near distances were measured on the first day, after two weeks, and dur-
ing the first, third and sixth months postoperatively. Optical quality was evaluated using the Optical Quality Analysis System Il
(OQAS II). High-order aberrations (HOA) and patient satisfaction questionnaires were evaluated at three months post-operation.
Results: At the six-month postoperative visit, the mean UCVA at a long, two intermediate (63 cm, 100 cm) and a near distance
were 0.06 £ 0.07,0.18 £0.14,0.15+0.13and 0.11 £ 0.10 log MAR, respectively. The means of the objective scatter index, mod-
ulation transfer function (MTF) cut off value, Strehl ratio and pseudo-accommodation range measured by OQAS Il were 1.20 +
0.69, 34.15 £ 9.53 cdp, 0.17 £ 0.05 and 3.09 £ 0.25 D, respectively. HOA of 5 mm and 6 mm were each 0.61 +0.14 and 1.07 £
0.20, respectively. Eighty-two percent of patients were satisfied with the postoperative results, and 71% of the patients reported
that they would recommend the procedure to others, while 24% of patients reported moderate or severe visual disturbance at

night.

Conclusions: Implantation of the refractive aspheric multifocal IOLs in patients with cataracts provided excellent distant, inter-
mediate, and near visual outcomes and high patient satisfaction as well as presbyopia correction.
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Figure 1. The aspheric refractive multifocal intraocular lens
(IOL) (Lentis Mplus® LS-313).
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Table 1. Patient demographics and clinical information

Parameter Values

Eyes (n) 68

Patients (n) 53

Sex (M:F) 33:20

Age (years) (range) 55.5 + 8.8 (35-76)
UDVA (log MAR) 0.53 +£0.37
Spherical equivalent (diopter) -1.16 + 3.14

Mean IOL power (diopter) 18.29 + 3.38

Values are presented as mean + SD.
UDVA = uncorrected distance visual acuity; IOL = intraocular
lens
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Table 2. Postoperative visual acuity over time after implantation of the Lentis Mplus® LS 313

Post op 1 day 2 weeks 1 month 3 months 6 months

UDVA (log MAR) 0.11 £ 0.13 0.07 £ 0.09 0.07 + 0.09 0.07 £ 0.09 0.06 + 0.07
CDVA (log MAR) 0.05 + 0.07 0.04 £+ 0.07 0.02 £+ 0.05 0.03 + 0.05 0.02 + 0.04
UNVA (log MAR) 0.15 £ 0.12 0.10 £ 0.09 0.11 £ 0.11 0.11 £ 0.10 0.11 £ 0.10
UIVAG63 (log MAR) 0.16 + 0.13 0.16 + 0.12 0.17 + 0.20 0.17 + 0.12 0.18 + 0.14
UIVA100 (log MAR) 0.17 £ 0.13 0.13 + 0.11 0.13 £ 0.12 0.13 +£0.13 0.15 + 0.13

Values are presented as mean + SD.

UDVA = uncorrected distance visual acuity; CDVA = corrected distance visual acuity; UNVA = uncorrected near visual acuity at 40 cm
distance; UIVA63 = uncorrected intermediate visual acuity at 63 cm distance; UIVA100 = uncorrected intermediate visual acuity at 100 cm

distance; post op = post operative.

Table 3. Refractive value (diopter) at post op 1 day, 1 week, 1, 3 and 6 months

Post op 1 day 2 weeks 1 month 3 months 6 months
MR -0.14 + 0.37 -0.08 + 0.35 -0.09 + 0.36 -0.11 + 0.38 -0.03 + 0.39
AR -1.27 + 0.44 -1.33 + 0.40 -1.23 + 0.49 -1.11 + 0.54 -0.94 + 0.48

Values are presented as mean + SD.

Post op = post operative; MR = manifest refraction; AR = auto refraction.
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Figure 2. An example of a patient’s image quality with accom-
modation measured by optical quality analysis system II at
post-operative 3 months. The graph shows a wider range of
optical quality (0.0-2.0 D). At the 3-month postoperative visit,
the mean pseudo-accommodation range of total enrolled pa-
tients was 3.09 + 0.25 D.

Table 4. Optical quality parameters measured by optical qual-
ity analysis system II at post-op 3 months

Parameter Mean score + SD
OSI 1.20 + 0.69
MTF cut off value (cpd) 34.15 + 9.53
Strehl ratio 0.17 + 0.05

OSI = objective scatter index; MTF = modulation transfer
function; post op = post operative.
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Table 5. Ocular aberrometry analysis measured by Zywave II® at post-op 3 months

Values (um)

Values (um)

HOA 5 mm 0.61 +0.14
Trefoil 0.32 + 0.18
Quadrafoil 0.10 4+ 0.08
Spherical aberration 0.27 +0.14
2nd trefoil 0.05 + 0.04

HOA 6 mm 1.07 £ 0.20
Coma 0.39 + 0.17

2nd astigmatism 0.08 + 0.07
Pentafoil 0.07 + 0.04
2nd coma 0.04 + 0.03

Values are presented as mean + SD.
HOA = high order aberration; post op = post operative.

Table 6. Visual acuity and OQAS values after implantation of Lentis Mplus® LS 313 in post-LASIK patients at post-op 3 months

Values Values
MR -0.16 + 0.52 OSI 2.03 + 1.50
UDVA 0.14 + 0.09 MTF cut off (cpd) 29.53 + 12.88
CDVA 0.05 + 0.09 Strhel ratio 0.15 + 0.02
UNVA 0.06 + 0.06
UIVAG63 0.13 + 0.12
UIVA100 0.17 £ 0.15

Values are presented as mean + SD.

OQAS II = optical quality analysis system II; MR = manifest refraction; UDVA = uncorrected distance visual acuity; CDVA = corrected
distance visual acuity; UNVA = uncorrected near visual acuity at 40 cm distance; UIVA63 = uncorrected intermediate visual acuity at 63 cm
distance; UIVA100 = uncorrected intermediate visual acuity at 100 cm distance; OSI = objective scatter index; MTF = modulation transfer
function; post-LASEK = post laser-assisted in situ keratomileusis; post op = post operative.
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Figure 3. Satisfaction of the patients with the refractive multifocal intraocular lens (IOL) (%).
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Appendix. Questionnaires of satisfaction after cataract surgery with the refractive aspheric multifocal intraocular lens (IOL) (Lentis
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