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Clinical Outcomes of Diffractive Aspheric Trifocal Intraocular Lens Implantation
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HanGil Eye Hospital, Incheon, Korea

Purpose: To evaluate the clinical outcomes of patients with diffractive aspheric trifocal intraocular lens (AT.LISA tri839 MP® 0L,

Carl Zeiss Meditec, Jena, Germany) implantation.

Methods: Forty eyes of 53 patients received phacoemulsification and implantation of AT.LISA tri839 MP® IOL (Carl Zeiss
Meditec). Uncorrected distant visual acuity (UDVA), uncorrected intermediate visual acuity (UIVA), uncorrected near visual acui-
ty (UNVA), refractive values, and defocus curve were evaluated at postoperative 1 month and 3 months. Optical quality was
evaluated with the Optical Quality Analysis System (OQAS®, Visiometrics, Castelldefels, Spain).

Results: At the 3-month postoperative follow-up, the mean spherical equivalent was 0.01 + 0.31 D and the mean UDVA, UIVA
and UNVA were 0.023 + 0.020, 0.155 + 0.091, and 0.139 + 0.069, respectively. The means of the objective scatter index, modu-
lation transfer function cut-off value, Strehl ratio measured by OQAS® (Visiometrics) were 1.83 + 0.52, 33.58 + 14.27 cycle per
degree and 0.18 = 0.11, respectively. Intermediate visual acuity did not fall sharply at defocus curve.

Conclusions: Implantation of the diffractive aspheric trifocal intraocular lens in patients with cataracts provided excellent distant,

intermediate and near visual acuities with high visual quality.
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- Trifocal zone over an
optical diameter of 4.34 mm

- Peripheral bifocal zone

Figure 1. The aspheric diffractive trifocal intraocular lens
(AT.LISA tri839 MP®, Carl Zeiss Meditec, Jena, Germany).
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Table 1. Patient demographics and clinical informations o 1Y 29 % Y 59 AES EAFORE

Parameter Values (range) F93t ZolE Holx] YthFig. 3) (p>0 05). OQAS

Age (years) 53.6 + 7.8 (29, 65) Visi tri A 22 174 2 3L

UDVA (log MAR) 0.55 + 0.40 (0.10, 1.40) (Visiome HCS)A” & L o e 2

CDVA (log MAR) 0.28 + 0.31 (0.10, 1.40) 2422} AFhA]<(Objective scatter index, OSD= 212} 1.63 +

Manifest sphere (D) -0.11 £ 1.93 (4.25, 2.25) 0.60, 1.83 + 0.52, MTF cut off value= Z}Z} 31.15 + 12.54,

Man}fest cylinder (D) -0.69 £ 0.54(-2.0, 0) 33.58 £ 14.27 cycle per degree (cpd), Strehl ratio:= Z+Z}

Manifest S.E (D) -0.39 + 1.86 (4.5, 1.875) S o1 = N

K2-K1 (D) 0.68 + 0.36 (0, 1.9) 0.17 = 0.08, 0.18 = 01101%9_ = 17H*é -_?_———] %)b—]' T

Mean K (D) 44.32 + 1.48 (40.62, 47.61) % 370 B9 gro= 993t xol7} ¢I2ItKTable 3).

Axial length (mm) 23.83 + 1.03 (22.53, 26.02)

Mean IOL power (D) 19.02 + 2.74 (12.5, 22.5) _

Preoperative target (D) 0.24 4+ 0.17 (0.06, 0.56) a ’g

Values are presented as mean + SD (range).

UDVA = uncorrected distant visual acuity; log MAR = logarithm WA o T RIS 2 A-YHO A £ B

of the minimal angle of resolution; CDVA = corrected distant visu-
al acuity; D = diopter; S.E = spherical equivalent; K2-K1= corneal
cylinder; K = keratometry; IOL = intraocular lens. T+

Table 2. Refractive value and visual acuity at preoperative, postoperative 1 month, and postoperative 3 months

Value p-value'
Preop vs. 1 month vs.

Preop 1 month 3 months lmonth 3 months
Manifest sphere (D) -0.11 + 1.93 (-4.25, 2.25) 10.06 + 0.25 (-0.75, 0.5) 0.18 + 0.24 (-0.75, 0.5) 0.826 0.231
Manifest cylinder (D) -0.69 + 0.54 (-2.0, 0) -0.36 + 0.27 (-0.75, 0) -0.39 + 0.20 (-0.75, 0) 0.003 0.535
Manifest S.E (D) -0.39 + 1.86 (4.5, 1.875) -0.07 + 0.28 (0.75, 0.5) 0.01 + 0.31 (-0.75, 0.5) 0.626 0.507
UDVA (log MAR)  0.54 + 0.40 (0.04, 1) 0.025 4+ 0.021 (0, 0.155) 0.023 4+ 0.020 (0, 0.155) 0.000 0.629
CDVA (log MAR) 0.26 £ 0.29 (0, 1) 0.008 + 0.018 (0, 0.155) 0.007 + 0.011 (0, 0.155) 0.000 0.353
UIVA (log MAR) - 0.167 + 0.086 (0, 0.301) 0.155 + 0.091 (0, 0.301) - 0.428
UNVA (log MAR) - 0.141 4+ 0.069 (0.097, 0.301) 0.139 4+ 0.069 (0.097, 0.301) - 0.231

Values are presented as mean + SD (range).

Preop = preoperation; D = diopter; S.E = spherical equivalent; UDVA = uncorrected distance visual acuity at 4 m; log MAR = logarithm
of the minimal angle of resolution; CDVA = corrected distance visual acuity at 4 m; UIVA = uncorrected intermediate visual acuity at 80 cm
distance; UNVA = uncorrected near visual acuity at 40 cm distance.

*p—value was acquired from Wilcoxon signed rank test.
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Figure 3. Mean monocular defocus curve at 1 and 3 months af-
ter surgery. PL = plano; D = diopter.
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Figure 2. Visual acuity after AT.LISA tri839 MP® IOL (Carl
Zeiss Meditec, Jena, Germany) implantation. (A) Uncorrected
distance visual acuity (UDVA). (B) Uncorrected intermediate visu-
al acuity (UIVA). (C) Uncorrected near visual acuity (UNVA).
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Table 3. OQAS® results at 1 and 3 months after the diffractive IOL implantation

Values

Parameter L month 3 months p-value
OSI 1.63 £+ 0.60 1.83 +£0.52 0.656
MTF cut-oft (C/deg) 31.15 + 12.54 33.58 + 14.27 0.822
Strehl ratio 0.17 + 0.08 0.18 + 0.11 0.321

Values are presented as mean + SD unless otherwise indicated.

OQAS® = optical quality analysis system (Visiometrics, Castelldefels, Spain); IOL =

= modulation transfer function.
*p—value was acquired from Wilcoxon signed rank test.
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2 3|HM HTH AEEH OIZAXF(AT.LISA tri839 MP® I0L, Carl Zeiss Meditec, Jena, Germany)Q| QA ZTIZ 2o} T}
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X}, Defocus curve 2 0QAS® (Optical Quality Analysis System, Visiometrics, Castelldefels, Spain)E 0|& 5t A&
Arstict,

Zut: = S MEM B FHAXRS K= 001 + 031D Hd LItA|ZE(logMAR)2 & 72| 0,023 £ 0,020, &7tH2| 0,155
+ 0.091, 27z2| 0139 + 0.069%Ct & = MW 0QAS® (Visiometrics) ZIAMAL TR ZHTHA At2EX]4=(Objective scatter index,
0Sl)= 1.83 = 0,52, Modulation Transfer Function cut off value= 33,58 *+ 1427 cycle per degree, Strehl ratio= 0,18 = 0.110]
AL} Defocus curveO| M Z7tH2] Al ZtA= I X| &2 oz LIEHCE

ZE: AT.LISA tri839 MP® 10L (Carl Zeiss Meditec)2 &AHzZ|, &7t7H2] & 272 Ao 40t Z20=
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