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Purpose: To compare the effects of bifocal versus trifocal diffractive intraocular lens (IOL) implantation on visual 

quality after phacoemulsification in patients with cataracts.

Methods: Eighty-eight eyes from 63 patients were analyzed. Trifocal (AT LISA tri 839MP), bifocal (AcrySof IQ 

ReSTOR) and bifocal (Tecnis MF ZLB00) IOLs were implanted into 53, 18, and 17 eyes, respectively. Uncor-

rected distance, intermediate and near visual acuity, refractive errors, contrast sensitivity, and patient satisfac-

tion were measured at 1 week and 1 month after surgery. Refractive error was converted to a spherical equiv-

alent and compared to predicted refraction calculated by IOL calculation formulas. 

Results: Uncorrected distance, intermediate, and near visual acuity did not differ significantly between groups. 

One month after surgery, the mean refractive errors were -0.07 diopters (D) in the AT LISA tri 839MP group, 

+0.18 D in the AcrySof IQ ReSTOR group, and +0.31 D in the Tecnis MF ZLB00 group (p < 0.001). The predic-

tive accuracy of IOL calculation formulas did not differ between groups. Contrast sensitivity, satisfaction, and 

spectacle independence in the trifocal group were comparable with those of the two bifocal groups. 

Conclusions: Trifocal IOL and two different types of bifocal IOL implantation were all effective for improving vi-

sual quality, although refractive error in patients with trifocal IOL shows myopic tendencies.
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With improvements in cataract surgery technique and in-
traocular lenses (IOL) technologies, patients presenting for 
cataract surgery expect to have good vision at distance and 
near ranges without using spectacles. However, standard 

IOLs are monofocal and offer only fixed focal distance. At 
different object distances, blur will occur [1]. Patients usu-
ally remain presbyopic in monofocal pseudophakic eyes 
due to this lack of accommodation. This problem can be 
partly resolved by using multifocal IOLs, because multifo-
cal IOLs provide better near or intermediate visual acuity 
than monofocal IOLs [2-4]. 

Multifocal IOLs generate different foci to overcome vi-
sual limitations at near and intermediate distances that oc-
cur with classic monofocal IOLs. Multifocal IOLs provide 
good distance and near functional vision without requiring 

Korean J Ophthalmol 2019;33(4):333-342
ht tps: / /doi.org /10.3341/k jo.2019.0001

Received: January 3, 2019    Final revision: April 24, 2019
Accepted: May 8, 2019

Corresponding Author: Mee Kum Kim, MD, PhD. Department of Oph-
thalmology, Seoul National University College of Medicine, 103 Dae-
hak-ro, Jongno-gu, Seoul 03080, Korea. Tel: 82-2-2072-2665, Fax: 82-2-
741-3187, E-mail: kmk9@snu.ac.kr



334

Korean J Ophthalmol Vol.33, No.4, 2019

corrective lenses [5-8]. However, some optical side effects 
have been reported, including decreased contrast sensitivi-
ty (CS), glare disability, and halos [3,9-11], which can sig-
nificantly affect visual performance and patient satisfac-
tion.

At present, most multifocal IOLs are bifocal with only 
near and far foci. Visual quality for intermediate viewing 
activities such as computer use might be insufficient for 
daily life [12-14]. Trifocal IOLs, which allow functional 
distance, intermediate, and near vision, have recently been 
introduced to overcome weaknesses of intermediate vision 
associated with bifocal IOLs [15-17]. However, experimen-
tal studies and clinical studies have shown inconsistent re-
sults at distance, intermediate, and near focal points 
[13,18,19].

In this study, we compared the visual and refractive out-
comes of bifocal versus trifocal diffractive IOL implanta-
tion after phacoemulsification in patients with cataracts.

Materials and Methods

Patients

This study adhered to the tenets of the Declaration of 
Helsinki for the use of human participants in biomedical 
research. It was approved by the institutional review board 
of Seoul National University Hospital and Seoul National 
University Bundang Hospital (1708-108-879, B-1710/424-
401). We retrospectively reviewed the medical records of 
patients who underwent cataract surgery from November 
2009 to April 2017. Patient demographic data such as age, 
gender, laterality of the operated eye, preoperative correct-
ed distance visual acuity, and distance-corrected interme-
diate and near visual acuity were collected. 

Cataract patients who underwent uneventful phacoemul-
sification and multifocal IOL implantation during the 
study period were included in the sample. Those with his-
tories of trauma, corneal opacity, and severe dry eye were 
excluded. Cases with intraoperative complications were 
also excluded. 

Autokeratometry (KR-8900; Topcon, Tokyo, Japan), op-
tical biometry (IOLMaster; Carl Zeiss Meditec, Jena, Ger-
many) and topography (Orbscan IIz, Bausch & Lomb, 
Rochester, NY, USA; Atlas 9000, Carl Zeiss Meditec) were 
used for preoperative corneal power measurements. Axial 

length measurements were obtained using an IOLMaster 
with partial coherence tomography. The implanted IOL 
power was determined using the IOLMaster (n = 83) or 
A-scan (Axis II PR; Quantel Medical, Cournon d’Au-
vergne, France) (n = 5) to measure axial length and corneal 
refractive power. 

Surgical procedures

Two surgeons (MKK and JYH) performed all cataract 
surgeries by standard phacoemulsification with IOL im-
plantation using the same measurement and surgical in-
struments. Surgical procedures were performed with an 
on-astigmatic axis clear corneal incision. Eye drops with 
0.5% levofloxacin (Cravit; Santen, Osaka, Japan) and 0.1% 
fluorometholone (Flarex; Alcon Laboratories, Fort Worth, 
TX, USA) were instilled four times daily for 4 weeks. Fol-
low-up examinations were performed at 1 day, 1 week, and 
1 month after surgery.

AT LISA tri 839MP (Carl Zeiss Meditec, add power 
+3.33 D/+1.66 D), AcrySof IQ ReSTOR SN6AD1, or 
SND1T# (Alcon Laboratories, add power +3.0 D), or Tecnis 
MF ZLB00 (Abbott Medical Optics, Abbott Park, IL, 
USA; add power +3.25 D) IOLs were implanted.

Measurements

1) Visual acuity and refractive errors
Postoperative uncorrected distance visual acuity 

(UDVA), uncorrected intermediate visual acuity (UIVA), 
and uncorrected near visual acuity (UNVA), respectively, 
were assessed 1 and 4 weeks after the surgery. Distance 
visual acuity was measured using a 5-m Hahn’s visual 
acuity chart (Hahn Chun Suk test chart). Intermediate and 
near visual acuities were measured using Logarithmic Vi-
sual Acuity Chart 2000 New ETDRS Chart 1 (Precision 
Vision, La Salle, IL, USA). 

Objective refractive spherical and cylindrical powers 
were examined by autokeratometry (KR-8900) before and 
after surgery and converted to spherical equivalent (SE). 
Mean numerical error (MNE) was defined as the value ob-
tained by subtracting the target refractive power calculated 
by IOL formulas from postoperative SE. Mean absolute 
error (MAE) was defined as the absolute value of the dif-
ference between actual and predictive refractive error. 
Both MNE and MAE were assessed at 4 weeks after sur-
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gery. The refractive error was converted to SE and com-
pared to the expected refraction obtained from IOL calcu-
lation formulas. MNE was the actual postoperative SE 
minus predicted SE while MAE was the average absolute 
value of MNE. A negative MNE indicated that the patient 
had a postoperative refraction that was more myopic than 
intended while a positive MNE indicated that the patient 
had more hyperopic refraction than intended.

IOL power was determined to be the target diopter clos-
est to emmetropia after surgery considering axial length 
and depth of the anterior chamber measured by the IOL-
Master or in unavailable cases (n = 5) by contact A-scan 
ultrasonography using SRK-T, Haigis, Hoffer Q, Holladay, 
and Barrett formulas. 

2) CS 
CS testing was performed using a Vision Contrast Test 

System (VCTS 6500; Vistech Consultants, Dayton, OH, 
USA) under mesopic conditions (3 cd/m2) with only dim 
light at a chart luminance of 220 Lux. The testing distance 
was 3 m. Monocular measurements were carried out at 1 
month after surgery without correction. CS was tested at 
spatial frequencies of 1.5, 3, 6, 12, or 18 cycles per degree 
(cpd). 

3) Satisfaction and spectacle dependence
One month postoperatively, patient satisfaction was 

evaluated with a modified Korean version of the Visual 
Function Index (VF-14) questionnaire (Appendix 1). Rea-

sons for dissatisfaction and dependence on wearing glasses 
were investigated. Satisfaction and necessity of wearing 
glasses were scored on a scale from 0 to 4 points. 

Statistical analysis

Decimal visual acuity was converted to logarithm of the 
minimal angle of resolution (logMAR) scale for statistical 
analyses. All CS data were transformed to logarithmic 
units and logCS values were compared in each group. All 
continuous data were expressed as mean ± standard devia-
tion of the mean. Statistical analysis was performed with 
IBM SPSS Statistics ver. 22.0 (IBM Corp., Armonk, NY, 
USA). Statistical analyses of quantitative data, including 
descriptive statistics, were performed for all items. Cate-
gorical variables were compared using Fisher’s exact test. 
The Kruskal-Wallis test was used to compare results 
among the three IOL groups. For post hoc analysis, 
Mann-Whitney U-test with Bonferroni adjustment was 
used to avoid experimental error. A p-value less than 0.05 
was considered statistically significant.

Results

Eighty-eight eyes from 63 patients were analyzed, in-
cluding 33 (52.4%) female patients. The mean age of pa-
tients at the time of cataract surgery was 57.93 ± 12.04 
years. Of 88 eyes, 53 eyes (60.2%) from 40 patients were 

Table 1. Demographic and clinical data of patients undergoing multifocal IOL implantation

AT LISA tri 839MP AcrySof IQ ReSTOR Tecnis MF ZLB00 p-value

Mean age (yr) 55.13 ± 11.34 56.15 ± 16.48 62.29 ± 10.54 0.209
Sex (male : female) 19 : 21 6 : 5 5 : 7 0.820
Axial length (mm) 24.03 ± 1.24 24.22 ± 1.96 23.51 ± 1.05 0.173
IOL power (diopter) 19.48 ± 2.74 19.03 ± 4.81 20.09 ± 2.73 0.494
Astigmatism (diopter) 0.54 ± 0.32 0.81 ± 0.50 0.52 ± 0.33 0.048
Preoperative SE (diopter) -0.05 ± 4.11 0.60 ± 2.37 0.87 ± 2.28 0.614
CDVA (logMAR) 0.39 ± 0.33 0.31 ± 0.24 0.47 ± 0.25 0.106
DCIVA (logMAR) 0.45 ± 0.36 0.65 ± 0.27 0.60 ± 0.22 0.065
DCNVA (logMAR) 0.40 ± 0.27 0.46 ± 0.24 0.51 ± 0.19 0.098

Values are presented as mean ± standard deviation or number; Continuous variables were assessed with Kruskal-Wallis tests while 
categorical data (sex) were assessed with Fisher’s exact tests.
IOL = intraocular lens; SE = spherical equivalent; CDVA = corrected distance visual acuity; DCIVA = distance-corrected intermedi-
ate visual acuity at an 80-cm distance; DCNVA = distance-corrected near visual acuity at a 40-cm distance.
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implanted with trifocal IOLs (AT LISA tri 839MP), 18 eyes 
(20.5%) from 11 patients were implanted with bifocal IOLs 
(AcrySof IQ ReSTOR), and 17 eyes (19.3%) from 12 pa-
tients were implanted with bifocal IOLs (Tecnis MF 
ZLB00). Patient demographics and clinical data are sum-
marized in Table 1.

Mean UDVA (logMAR) at 1 week after surgery was 0.03 
± 0.10 in the AT LISA tri 839MP group, 0.09 ± 0.15 in the 
AcrySof IQ ReSTOR group, and 0.08 ± 0.12 in the Tecnis 
MF ZLB00 group. There were no significant differences 
among groups (p = 0.229) (Table 2). Mean UDVA (log-
MAR) at 1 month after the surgery was 0.05 ± 0.08 in the 
AT LISA tri 839MP group, 0.06 ± 0.10 in the AcrySof IQ 
ReSTOR group, and 0.09 ± 0.09 in the Tecnis MF ZLB00 
group (p = 0.327) (Table 2). There were no statistically sig-

nificant differences in UDVA, UIVA, or UNVA among the 
three groups at either 1 or 4 weeks following surgery. 

Fig. 1A and 1B shows percentages of eyes with logMAR 
uncorrected visual acuities better than 0, 0.1, and 0.3 in pa-
tients with different multifocal IOLs. One week after sur-
gery, 49.1% of the AT LISA tri 839MP group, 22.2% of the 
AcrySof IQ ReSTOR group, and 47.1% of the Tecnis MF 
ZLB00 group had logMAR UDVA better than 0 (Snellen 
equivalent: 20 / 20). Four weeks after surgery, 45.3% of the 
AT LISA tri 839MP group, 33.3% of the AcrySof IQ 
ReSTOR group, and 41.2% of the Tecnis MF ZLB00 group 
had logMAR UDVA better than 0 (20 / 20) (Fig. 1).

One week after surgery, the mean spherical equivalents 
were -0.30 diopters (D) in the AT LISA tri 839MP group, 
-0.04 D in the AcrySof IQ ReSTOR group, and +0.18 D in 

Table 2. Uncorrected distance, intermediate visual acuity and near visual acuity for subjects with diffractive multifocal intraocu-
lar lenses at 1 week and 1 month after surgery

AT LISA tri 839MP AcrySof IQ ReSTOR Tecnis MF ZLB00 p-value

1 Week postoperative
UDVA 0.03 ± 0.10 0.09 ± 0.15 0.08 ± 0.12 0.229
UIVA 0.14 ± 0.18 0.10 ± 0.14 0.18 ± 0.21 0.759
UNVA 0.04 ± 0.20 0.11 ± 0.15 0.05 ± 0.15 0.265

1 Month postoperative
UDVA 0.05 ± 0.08 0.06 ± 0.10 0.09 ± 0.09 0.327
UIVA 0.16 ± 0.17 0.02 ± 0.29 0.08 ± 0.14 0.096
UNVA 0.09 ± 0.17 0.10 ± 0.19 0.06 ± 0.13 0.876

Values are presented as mean ± standard deviation; Continuous variables were assessed with the Kruskal-Wallis test.
UDVA = uncorrected distant visual acuity; UIVA = uncorrected intermediate visual acuity at an 80-cm distance; UNVA = uncorrect-
ed near visual acuity at a 40-cm distance.

Fig. 1. Percentages of eyes with logarithm of the minimal angle of resolution uncorrected visual acuities better than 0, 0.1, and 0.3 (Snellen 
equivalent: 20 / 20, 20 / 25, and 20 / 40) with different multifocal intraocular lenses at (A) 1 week and (B) 1 month after surgery. UDVA = 
uncorrected distant visual acuity; UIVA = uncorrected intermediate visual acuity at an 80-cm distance; UNVA = uncorrected near visual 
acuity at a 40-cm distance.
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the Tecnis MF ZLB00 group (p < 0.001) (Fig. 2A). One 
month after surgery, the mean spherical equivalents were 
-0.07 D in the AT LISA tri 839MP group, +0.18 D in the 
AcrySof IQ ReSTOR group, and +0.31 D in the Tecnis MF 
ZLB00 group (p < 0.001) (Fig. 2B). Patients with AT LISA 
tri 839MP insertion showed significant myopia tendencies 
compared to those with Tecnis MF ZLB00 insertion at 1 
and 4 weeks postoperatively (p < 0.001 at both 1 and 4 
weeks) (Fig. 2). Patients with AT LISA tri 839MP insertion 
showed significant myopia tendencies compared to those 
with AcrySof IQ ReSTOR insertion only at 4 weeks post-
operatively (p = 0.011) (Fig. 2).

The predictive accuracy of formulas was analyzed by 
comparing MNE and MAE of the refractive error. MNE 
and MAE of all five IOL calculation formulas (SRK-T, 

Haigis, Hoffer Q, Holladay, and Barrett equations) for each 
IOL at one month after the surgery were compared (Table 
3). There were no significant differences in results ob-
tained with different IOL calculation formulas (Fig. 3A, 
3B).

CS values of trifocal and bifocal IOL groups were com-
parable. There were no significant differences among the 
three groups at any spatial frequencies except 6 cpd (p = 
0.005) (Table 4 and Fig. 4). The CS value of the Tecnis MF 
ZLB00 group at 6 cpd was significantly decreased com-
pared to that of the AcrySof IQ ReSTOR group ( p = 
0.004).

Differences in satisfaction or rates of spectacle indepen-
dence between groups were not significant (Fig. 5). 

Table 3. Differences between actual postoperative spherical equivalent and predicted spherical equivalent using five intraocular 
lens calculation formulas

SRK-T Haigis Hoffer Q Holladay Barrett p-value

AT LISA tri 839MP
MNE -0.05 ± 0.38 -0.01 ± 0.34 -0.04 ± 0.34 -0.05 ± 0.32 -0.10 ± 0.36 0.629
MAE 0.30 ± 0.23 0.26 ± 0.22 0.28 ± 0.20 0.24 ± 0.20 0.29 ± 0.23 0.826

AcrySof IQ ReSTOR
MNE 0.19 ± 0.36 0.17 ± 0.21 0.26 ± 0.47 0.26 ± 0.41 0.08 ± 0.30 0.856
MAE 0.32 ± 0.24 0.20 ± 0.18 0.38 ± 0.37 0.35 ± 0.33 0.25 ± 0.18 0.429

Tecnis MF ZLB00
MNE 0.29 ± 0.29 0.31 ± 0.29 0.42 ± 0.21 0.41 ± 0.25 0.20 ± 0.26 0.095
MAE 0.32 ± 0.24 0.36 ± 0.22 0.42 ± 0.21 0.41 ± 0.25 0.27 ± 0.19 0.236

Values are presented as mean ± standard deviation; Continuous variables were assessed with the Kruskal-Wallis test.
MNE = mean numerical error; MAE = mean absolute error.

Fig. 2. Postoperative mean spherical equivalent at (A) 1 week and (B) 1 month after surgery. The AT LISA tri 839MP group showed my-
opic tendencies compared to the AcrySof IQ ReSTOR and Tecnis MF ZLB00 groups. A p-value was determined using Mann-Whitney 
U-tests. IOL = intraocular lens.
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Fig. 3. Predictive accuracy of five intraocular lens (IOL) calculation formulas in different multifocal IOL groups. (A) Comparison of 
mean numerical error (MNE). MNE was the actual postoperative spherical equivalent minus predicted spherical equivalent. (B) Compar-
ison of mean absolute error (MAE). MAE was the average absolute value of MNE. 
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Table 4. Contrast sensitivity in patients with different multifocal intraocular lenses 1 month after surgery

AT LISA tri 839MP AcrySof IQ ReSTOR Tecnis MF ZLB00 p-value

1.5 cpd 1.40 ± 0.12 1.46 ± 0.12 1.30 ± 0.13 0.075
3 cpd 1.60 ± 0.13 1.65 ± 0.12 1.53 ± 0.14 0.205
6 cpd 1.51 ± 0.18 1.64 ± 0.12 1.28 ± 0.28 0.005
12 cpd 0.90 ± 0.40 0.93 ± 0.38 0.72 ± 0.33 0.277
18 cpd 0.40 ± 0.45 0.46 ± 0.39 0.09 ± 0.23 0.136

Values are presented as mean ± standard deviation; Continuous variables were assessed with the Kruskal-Wallis test.
cpd = cycles per degree.

Fig. 4. Contrast sensitivity (CS) at five spatial frequencies in 
patients implanted with different multifocal intraocular lenses 
(IOLs) at 1 month postoperatively. The results for the AT LISA 
tri 839MP group were comparable to those of the two bifocal IOL 
groups. The bar represents standard deviation. A p-value was de-
termined using Kruskal-Wallis tests. 
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Fig. 5. Patient-reported satisfaction and spectacle independence 
after implantations of different multifocal intraocular lenses 
(IOLs). Satisfaction was scored from 0 to 4 points (4 = completely 
satisfied, 3= very satisfied, 2 = moderate, 1 = poor, 0 = unsatis-
fied). Necessity of wearing glasses was scored from 0 to 4 points (4 
= never, 3 = occasionally, 2 = sometimes, 1 = often, 0 = always). 
The bar represents standard deviation.
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Discussion

In this study, the visual performance of trifocal IOL was 
compared to that of two different bifocal IOLs. We found 
that all three different multifocal IOLs achieved satisfacto-
ry UDVA, UIVA, and UNVA without showing significant 
differences. The trifocal IOL and both bifocal IOLs 
showed comparable visual acuities. In general, previous 
studies evaluating diffractive trifocal IOLs have similarly 
shown good distance, intermediate, and near visual acuity 
[20-24]. In comparison, Mojzis et al. [15] compared visual 
outcomes of 60 eyes of 30 patients who were bilaterally 
implanted with diffractive trifocal AT LISA tri 839MP or 
diffractive bifocal AT LISA 801 IOL and reported that in-
termediate visual acuities in diffractive trifocal IOL were 
better than those with bifocal IOL. Corrections of both 
spherical and longitudinal chromatic aberrations are im-
portant for visual acuity [25]. Most on-bench studies are 
performed in monochromatic light [26,27]. Since the real 
world is polychromatic, experimental results may not cap-
ture real-world variation in visual quality analysis. In a 
previous study of other diffractive trifocal IOLs, objective 
and subjective longitudinal chromatic aberrations showed 
differences [28]. We hypothesize that these aberrations 
may have affected the visual outcomes of trifocal IOL im-
plantation, which did not show superior performance com-
pared to bifocal IOLs at intermediate distances.

Before surgery, there were no significant differences 
among the three IOL groups except for preoperative astig-
matism, which was significantly greater in the AcrySof IQ 
ReSTOR group than in the AT LISA tri 839MP group or 
the Tecnis MF ZLB00 group. This result might be due to 
the inclusion of AcrySof IQ ReSTOR Toric IOL patients.

Although postoperative refractive error in the two bifo-
cal IOL groups did not differ significantly, the postopera-
tive refractive error of the trifocal IOL group was more 
likely to show myopic tendencies compared to the bifocal 
IOL groups at 1 month after cataract surgery. 

Since postoperative refractive errors were important for 
satisfaction in patients with multifocal IOLs, the predictive 
accuracies of formulas were analyzed by comparing the 
MNE and MAE of refractive error. There were no signifi-
cant differences among the five IOL calculation formulas 
(SRK-T, Haigis, Hoffer Q, Holladay, and Barrett equations) 
used in this study. 

It was previously noted that the addition of a third focal 

point with implantation of trifocal IOL may increase halos. 
However, it is unlikely to increase visual disturbances or 
reduce mesopic CS function compared to bifocal IOLs [29-
31]. In our study, trifocal IOL and bifocal IOLs showed 
comparable postoperative CS. At 6 cpd, the CS value of 
the Tecnis MF ZLB00 group was significantly decreased 
compared to that of the AcrySof IQ ReSTOR group. Stud-
ies of CS with defocus show that the optimum focus is de-
pendent on spatial frequency [32]. In addition, AcrySof IQ 
ReSTOR IOL and Tecnis MF ZLB00 IOL have different 
add powers, the former being +3.00 D and the latter being 
+3.25 D. Low add power multifocal IOLs are associated 
with fewer concentric diffractive rings, which may result 
in fewer aberrations and incidences of postoperative visual 
disturbances.

Patient satisfaction was assessed by a modified Korean 
version of the VF-14 questionnaire. Our study showed that 
patient satisfaction was not significantly different among 
the three IOL groups, consistent with the results of previ-
ous studies documenting comparable levels of satisfaction 
between trifocal and bifocal groups [13,14,16]. 

The main limitation of this study was that the postoper-
ative observation period was short (1 month). Nevertheless, 
the results of our study are meaningful, since previous 
studies showed similar results at one month and three 
months after surgery [33-35]. It is also meaningful to eval-
uate early visual performance and adverse reactions at one 
month. Second, there were differences in the numbers of 
patients in each group, which might have reduced the sta-
tistical power of our analysis because it was a retrospective 
study. Third, two surgeons conducted surgeries. This 
might have affected our outcome analysis due to sur-
geon-related factors. However, all procedures were stan-
dardized, from clear corneal incision to intracapsular IOL 
insertion. Thus, such factors should have negligible im-
pacts on study outcomes. Last, IOL type was not random-
ized, since different IOLs were introduced during the 
study period. Nevertheless, the results of our study agree 
with those of previous studies, and provide new informa-
tion about preferable IOL calculation formulas for each 
type of IOL. 

In conclusion, trifocal and two different bifocal IOLs had 
comparable visual performances. Postoperative refractive 
errors show myopic tendencies after implantation of AT 
LISA tri 839MP and slight hyperopic tendencies after im-
plantation of AcrySof IQ ReSTOR and Tecnis MF ZLB00.
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Appendix 1. Modified Korean version of the Visual Function Index (VF-14)

Questionnaire administered after multifocal IOL implantation 
1. How often do you wear glasses?

Never (        )          Occasionally(        )          Sometimes (        )          Often (        )          Always (        ) 

2. If you need glasses, when do you need them most? 

Not applicable (        )          at a near distance (        )          at a distance (        ) 

3-1.  Do you have any difficulty, without glasses, reading small print, such as labels on medicine bottles, a telephone book, or food labels?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

3-2.  Do you have any difficulty, even with glasses, reading small print, such as labels on medicine bottles, a telephone book, of food labels?

Not applicable (        )          Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

4-1. Do you have any difficulty, without glasses, reading a newspaper or a book?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

4-2. Do you have any difficulty, even with glasses, reading a newspaper or a book?

Not applicable (        )          Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

5. Do you have any difficulty, even with glasses, recognizing people when they are close to you?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

6. Do you have any difficulty, even with glasses, seeing steps, stairs, or curbs?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

7. Do you have any difficulty, even with glasses, watching television?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

8. Do you have any difficulty, even with glasses, doing fine handwork like sewing, knitting, crocheting, carpentry?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

9. Do you have any difficulty, even with glasses, taking part in sports like bowling, handball, tennis, golf?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always(        ) 

10. How much difficulty do you have driving during the day because of your vision?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        ) 

11. How much difficulty do you have driving at night because of your vision?

Never (        )          Occasionally (        )          Sometimes (        )          Often (        )          Always (        )

12-1. If you have any discomfort, what are the symptoms?

None (        )          Glare (        )          Shadows (        )          Unwanted images (        )

12-2. If you have any other discomfort, please write.

       
13. How satisfied are you with your operation?

Completely satisfied (        )          Very satisfied (        )          Moderate (        )          Poor (        )          Unsatisfied (        )

14. Are you more satisfied than you would be after having only one eye operation after a bilateral operation? (Only if applicable)

Completely satisfied (        )          Very satisfied (        )          Moderate (        )          Poor (        )          Unsatisfied (        )

15. Would you recommend this surgery to someone else?

Strongly not recommend (        )          Not recommend (        )          Recommend (        )          Strongly recommend (        ) 


