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Clinical Results and Optical Quality of Diffractive Multifocal IOL Implantation
after Myopic Refractive Surgery
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Busan Sungmo Eye Hospital, Busan, Korea

Purpose: To evaluate the visual outcome and optical quality in eyes with diffractive multifocal intraocular lens (DMIOL) implantation
after myopic refractive surgery.

Methods: Nineteen eyes (15 patients) were implanted with AcriSof ReSTOR® SN6AD1, the aspheric DMIOL after myopic re-
fractive surgery (laser-assisted in situ keratomileusis [LASIK] 14 eyes, photorefractive keratectomy [PRK] 4 eyes, laser-assisted
subepithelial keratomileusis [LASEK] 1 eye). Preoperative and postoperative visual acuities and manifest refraction were
measured. Preoperative corneal higher-order aberrations (HOAs) were measured using Hartmann-Shack (H-S) aberrometer in
dilated pupils, and optical qualities were measured 1 month postoperatively using H-S aberrometer and a double-pass system
under mesopic conditions. Patient satisfaction was investigated using a questionnaire at 2 months postoperatively.

Results: Uncorrected distant and near visual acuities at postoperative 2 months were 0.11 + 0.19, and 0.19 + 0.12 (log MAR),
respectively. Postoperative spherical equivalent (SE) of 16 eyes (84.2%) was within £0.50 diopters (D) and all eyes were within
+1.00 D from emmetropia. Preoperative corneal and postoperative ocular spherical aberrations in a 4.0 mm pupil diameter were
0.08 + 0.08 and 0.07 + 0.07 (um), respectively. Objective scatter index was 3.42 + 1.71 and modulation transfer function (MTF)
cut-off value was 21.03 + 12.37 cpd. General satisfaction score was 3.52 + 0.96 points out of 5, and 8 patients (11 eyes) were not
satisfied with DMIOL implantation.

Conclusions: After DMIOL implantation in the eyes with previous myopic refractive surgery, postoperative SE was close to the
target D, but optical qualities and patient satisfaction were poor.
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Table 1. Demographic data of the patients with diffractive IOL
implantation after myopic refractive surgery

Characteristic Values
Number of eyes (patients) 19 (15)
Age (years) 49.0 + 6.78
Sex (M:F) 6:9
Preoperative SE (diopter) -1.74 £ 2.52
Corrected distance VA (log MAR) 0.39 + 0.28
K value (diopter) 37.17 + 2.37
Axial length (mm) 26.70 £+ 1.36
IOL power (diopter) 19.44 + 1.77
Type of refractive surgery (eye, n)

LASIK 14

PRK 4

LASEK 1

Values are presented as mean + SD unless otherwise indicated.
IOL = intraocular lens; SE = spherical equivalent; VA = visual
acuity; K value = keratometric value; LASIK = laser-assisted in
situ keratomileusis; PRK = photorefractive keratectomy; LASEK
= laser-assisted subepithelial keratomileusis.
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Al A2 0.03 + 0.04, LA UPAIFEL 0.19 +
0.12 (logMAR)$13(Table 3), A 19%F 5 42H21%) 4]
AAZ] HUgkAIFo] 1.0 o], 112K57%)0l4] 0.8 o],
2] bAoAz 29K(10%)°] 1.0 o], 69H(31%)°lA1 0.8
0] AK(Snellen)©] A cH(Fig. 1).

T g SAR FHd=gSA= Het 021 £
0.34 (diopter) 2 +0.50 T]-&E] oJujo] 169k 2= ¢Fo] £1.0
tZE ool zstdtkFig. 2).

Optical quality analysis system (OQAS®, Visiometrics SL,
Spain) & ©]-&3}o] A3t AUA AR5 (Objective scat-
ter index, OSI)= 3.43 + 1.71, MTF AH-2.X ZF& 21.03 +
12.37 (cycle per degree), Strehl ratior= 0.13 = 0.07, 50%
PSF 2|72 7.40 + 3.63 arc min, 10% PSF 2|72 27.48 +
15.02 arc min®|%]THTable 4).
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Figure 1. Visual acuity after the diffractive multifocal intra-
ocular lens (IOL) implantation. (A) Uncorrected distance visu-
al acuity (UDVA). (B) Uncorrected near visual acuity (UNVA).

Table 2. Corneal/ocular aberrations (um) before and after the diffractive IOL implantation

Corneal/ocular Pupil size Total HOA 3rd HOA 4th HOA Coma SA
PreOP Cornea 4 mm 0.24 + 0.11 0.20 £ 0.10  0.12 £ 0.07 0.19 £ 0.11  0.08 + 0.08
PreOP Cornea 6 mm 0.85 + 0.25 0.51 +£0.24  0.64 +0.18 0.47 £ 024 0.58 +0.15
PostOP 1 M Cornea 4 mm 0.26 + 0.09 0.22 +0.09 0.13+£0.06 0.17+0.09 0.08 + 0.09
PostOP 1 M Ocular 4 mm 0.26 + 0.14 0.23 +£0.15 0.12+0.05 0.17 £0.12  0.07 £+ 0.07

Values are presented as mean + SD.

IOL = intraocular lens; HOA = higher-order aberration; SA = spherical aberration; M = month.
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Figure 2. Postoperative spherical equivalent of the patients who
had implanted the diffractive multifocal intraocular lens (IOL).

Table 3. Postoperative visual acuity (log MAR) after the dif-
fractive IOL implantation

2 weeks 1 month 2 months
Distance
UDVA 0.11 £ 0.07 0.11 £ 0.10 0.11 + 0.09
CDVA 0.04 + 0.04 0.04 + 0.05 0.03 + 0.04
Near
UNVA 0.22 + 0.10 0.21 £ 0.12 0.19 + 0.12

Values are presented as mean + SD.

IOL = intraocular lens; UDVA = uncorrected distance visual
acuity; CDVA = corrected distance visual acuity; UNVA =
uncorrected near visual acuity.

Table 4. OQAS® results after at 1 month after the diffractive
IOL implantation (n = 11)

Parameter Values
OSI (OSI value) 343 +1.71
MTF cut-off (C/deg) 21.03 + 12.37
Strehl ratio 0.13 + 0.07
Width at 50% (arc min) 7.40 + 3.63
Width at 10% (arc min) 27.48 + 15.02

Values are presented as mean + SD.
OQAS = optical quality analysis system; IOL = intraocular lens;
OSI = objective scatter index; MTF = modulation transfer function.

Table 5. Patients’ satisfaction scores at 2 months after the dif-
fractive IOL implantation

Categories Values

General 3.52 + 0.96
Distant VA 3.36 +£ 0.76
Intermediate VA 3.68 + 0.67
Near VA 3.31 + 1.05

Values are presented as mean + SD.
IOL = intraocular lens; VA = visual acuity.

oA 5 Tl ARAel BEEL 352 £ 0.96, 972
3.36 £ 0.76, =7FA ] 3.68 £ 0.67, LA ] 3.31 £ 1.054 9]
ATE WYIThTable 5). 14l ME & T Qbgzgo] B
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Appendix. Postoperative questionnaires on satisfaction
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