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Purpose: Extended depth of focus intraocular (EDOF) IOLs form a bridge between single- and multifocal IOL design. This study
aimed to compare clinical outcomes obtained after implanting two different optical designs of EDOF IOLs: the Mini Well Ready (SIFI
Medtech, Catania, Italy) and Tecnis Symfony (Abbott Laboratories, Illinois, USA).
Methods: The retrospective observational study included 61 patients (122 eyes) who underwent bilateral implantation of the Mini
Well Ready IOL (32 patients) or the Tecnis Symfony IOL (29 patients). The following preoperative and postoperative parameters were
evaluated: spherical equivalent, anterior astigmatism, pupil size, monocular and binocular uncorrected distance visual acuity (UDVA)
and corrected distance visual acuity (CDVA), monocular and binocular uncorrected intermediate visual acuity (UIVA) and distance-
corrected intermediate visual acuity (DCIVA), monocular and binocular uncorrected near visual acuity (UNVA) and distance-corrected
near visual acuity (DCNVA). In the 6 months postoperative period, defocus curve, contrast sensitivity, photopic phenomena, and
posterior capsule opacification were assessed.
Results: The patients receiving the Tecnis Symfony had slightly better monocular and binocular UDVA and CDVA than with the Mini
Well Ready IOL, the differences were not statistically significant. Whereas the UIVA, DCIVA, UNVA, DCNVA, UNVA and DCNVA
values were higher in the Mini Well Ready group, the differences were not significant. There were no significant between-group
differences regarding the defocus curve for the vast majority of tested vergences. Dysphotopsias postoperatively were assessed at 6
months.
Conclusion: Patients receiving both the Mini Well Ready and Symfony IOLs had excellent visual acuity outcomes and spectacle
independence.
Keywords: cataract, extended depth of focus, defocus curve, intraocular lens

Introduction
The extended-depth-of-focus (EDOF) intraocular lenses represent a modern lens technology that primarily improves
intermediate visual acuity, useful for computer work, while providing good distance and near vision. Hence, EDOF
lenses fill a gap between the monofocal and multifocal lenses, giving less unwanted optical phenomena, such as halo or
glare, than the latter and offering improved contrast sensitivity.1,2 The EDOF lenses are based on the principle of
producing a single focal point with an extended depth that offers clear distance to near vision. The design features
a smoother transition between the individual focal lengths, which is achieved by introducing a small degree of optical
aberration.3

This study aimed to analyse visual outcomes after bilateral implantation of two EDOF lenses, the Mini Well Ready
(SIFI, Catania, Italy) and Tecnis Symfony (Abbott Medical Optics, Abbott Park, NY, USA).
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Materials and Methods
Cataract surgery and all pre- and postoperative assessments were performed in the “Laser” Ophthalmology Clinic and the
Independent Public University Eye Hospital in Warsaw between January 2017 and February 2020. All surgical
procedures were performed by the same experienced surgeon (JPSz). The study was conducted according to the criteria
set in the Declaration of Helsinki and all patients provided informed consent. The study protocol was approved by the
Medical University of Warsaw Ethics Committee (reference number AKBE/202/2021).

The inclusion and exclusion criteria were identical for both groups. The inclusion criteria for the EDOF IOL
implantation included: age of 18 years or older at the time of surgery, bilateral cataract, elective cataract removal by
phacoemulsification, preoperative total corneal astigmatism < 0.75D measured by the corneal tomography in both eyes,
willingness and ability to attend all postoperative appointments, clear intraocular media other than cataract. The
exclusion criteria included: irregular or asymmetrical astigmatism, presence of corneal abnormalities such as keratoco-
nus, keratoglobus, keratolysis, keratomalacia, cornea plana, capsular or zonular abnormalities that may affect post-
operative lens centration or tilt (eg, pseudoexfoliation syndrome, chronic uveitis, Marfan’s syndrome), pupillary
abnormalities such as non-reactive, tonic pupils that do not dilatate under mesopic or scotopic conditions, abnormally
shaped or positioned pupils, pupil size < 3 mm under photopic conditions and > 6 mm under mesopic conditions.
Furthermore, individuals with known psychiatric disorders that could confound the outcomes, those dissatisfied with their
progressive spectacle correction and those whose mental or physical health may make postoperative neurological
adaptation to new visual conditions particularly difficult were excluded. All patients presented no retinal or optic
nerve pathologies. Both groups were analysed in reference to their occupation. The results are presented in Table 1.
The chi-square test was used to evaluate similarity of the two groups. The Early Treatment of Diabetic Retinopathy Study
(ETDRS) charts (Precision Vision, Woodstock, IL) with the visual acuity logMAR scale were used to measure monocular
and binocular uncorrected distance visual acuity and corrected distance visual acuity at a distance of 4 m, uncorrected
intermediate visual acuity and corrected intermediate visual acuity at a distance of 60 cm, and uncorrected near visual
acuity and corrected near visual acuity at a distance of 40 cm. Preoperative biometric measurements were made using an
IOL Master® 700 (Carl Zeiss Meditec AG, Jena, Germany). For IOL calculation SRK/T, Barrett Universal II and Hoffer
Q formulas were applied. These formulas were used to achieve emmetropic IOL power. Halo and glare were evaluated
using the Halo and Glare Simulator which imitated night-driving scene (Eyeland-Design Network GmbH, Vreden,
Germany).4 Patient satisfaction levels were determined using the VF-14 questionnaire which the patients were requested
to complete during the follow-up visit.5 The measure consists of 14 items relative do activities of daily life, such as
reading, writing, completing document forms, preparing meals, physical activity, driving, watching TV. The raw scores
are translated into standard scores using a specific formula. The higher the score, the greater patient satisfaction level.
The degree of spectacle independence after the EDOF lens implantation was also determined. The questionnaire the
patients completed included a question about the need to wear glasses for better distance, near and intermediate vision

Table 1 Patients’ Occupation in Both Groups

Occupation Group 1 (Mini Well Ready) Group 2 (Symfony)

Clerk 8 patients 8 patients

Medical staff 5 patients 5 patients

Lawyer 3 patients 3 patients

IT specialist 7 patients 6 patients

Clergyman 1 patient 0 patients

Mechanic 0 patients 1 patient

Pensioner 8 patients 6 patients
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(computer work). The indicated frequency of using spectacle correction for a given activity of daily life was translated
into the percentage score as follows:

1. always (100%)
2. most of the time (75%)
3. sometimes (50%)
4. rarely (25%)
5. never (0%).

Statistical Analysis
All statistical analyses were carried out using the R software bundle, version 3.6.0. The repeated measures one-way
analysis of variance (ANOVA) was used, with Friedman test used as the non-parametric alternative when the distribu-
tions differed from normal. The distribution of selected population traits was verified using the Shapiro–Wilk test. The
normality of distribution criterion was violated for all variables but K2(D) in both groups. Where the distribution differed
from normal, the Mann–Whitney U-test was used whereas the t-test was used for traits that showed normal distribution.
There were no significant between-group differences in demographic and occupational parameters, so the baseline group
similarity was assumed. The between-group differences in visual outcomes were ascertained in a post hoc analysis using
a conservative Bonferroni test or a moderately liberal Tukey’s test, and a Wilcoxon test with Bonferroni correction, for
parametric ANOVA and non-parametric Friedman test, respectively. P values smaller than 0.05, were considered
significant for all comparisons.

Results
The baseline demographic data of all patients is presented in Table 2. A total of 61 patients (122 eyes), including 39
women and 22 men, divided into 2 groups according to the type of EDOF IOL, were included in the retrospective
analysis. Group 1 comprised of 32 patients (64 eyes) after a bilateral implantation of Mini Well Ready lens, while group
2 comprised of 29 patients (58 eyes) after a bilateral implantation of Tecnis Symfony lens.

Table 2 Demographic Data of Patients Before Surgery

Parameters Group 1 (Mini Well Ready IOL) Group 2 (IOL Symfony)

Age (years) 64.59 ± 10.63 68.34 ± 10.59

Gender Women- 20, men-12 Women-19, men-10

Mean keratometry K1, K2 (D) K1: 43.21 ± 1.56, K2: 43.74 ± 1.67 K1: 42.82 ± 1.45, K2: 43.34 ± 1.41

Mean anterior astigmatism (D) 0.46 ± 0.19 0.01 ± 0.45

Mean anterior chamber depth (mm) 3.23 ± 0.44 3.12 ± 0.33

Mean axial length (mm) 23.68 ± 1.56 23.56 ± 0.82

Mean spherical equivalent (D) −0.20 ± 2.27 0.24 ± 2.24

Mean target refraction error (D) −0.09 ± 0.21 −0.33 ± 0.20

Mean IOL dioptric power (D) 21.29 ± 3.03 21.9 ± 2.22

Mean WTW (white-to-white diameter- mm) 12.12 ± 0.46 12.22 ± 0.5

Mean lens thickness (mm) 4.44 ± 0.42 4.58 ± 0.32

Note: All results are expressed as a number or mean absolute average ± standard deviation (SD).

Clinical Ophthalmology 2022:16 https://doi.org/10.2147/OPTH.S341698

DovePress
1615

Dovepress Nowik et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Visual Outcomes
The visual outcomes were reassessed at 6 months. In both groups, there was a significant UDVA improvement from
baseline (0.77±0.48 to 0.065±0.049, P < 0.05 in the Mini Well Ready group vs 0.66±0.34 to 0.01±0.06, P < 0.05 in the
Tecnis Symfony group), which did not differ significantly between the groups (P = 0.074). Surgically induced
astigmatism was 0.09 Dcyl ± 0.25 Dcyl in the Mini Well Ready group vs 0.07 Dcyl ±0.21 Dcyl in the Tecnis
Symfony group.

The postoperative monocular CDVA improved significantly from baseline in both groups (0.43±0.38 to 0.0098
±0.029, P < 0.05 in the Mini Well Ready group vs 0.33±0.20 to −0.02±0.07, P < 0.05 in the Tecnis Symfony group) and
the improvement was not different between the groups (P = 0.303).

The binocular UDVA and CDVA changed significantly from baseline in both groups (0.60±0.15 and 0.38±0.14 to
0.02±0.04 and −0.01±0.07, P < 0.05 in the Mini Well Ready group vs 0.65±0.16 and 0.39±0.18 to −0.02±0.04 and −0.05
±0.05, P < 0.05 in the Tecnis Symfony group). Both between-group differences were non-significant, though (P = 0.089
and P = 0.255 for the binocular UDVA and CDVA, respectively).

The monocular postoperative UIVA and DCIVA were −0.01±0.04 and −0.01±0.04 in the Mini Well Ready group vs
0.03±0.06 and 0.00±0.02 logMAR in the Tecnis Symfony group. Both between-group differences were non-significant,
though (P = 0.784 and P = 0.240 for the monocular UIVA and DCIVA, respectively).

The binocular postoperative UIVA and DCIVA were −0.01±0.05 and −0.02±0.05 in the Mini Well Ready group vs
0.01±0.05 and −0.01±0.05 logMAR in the Tecnis Symfony group postoperatively. Both between-group differences were
non-significant, though (P = 0.090 and P = 0.240 for the binocular UIVA and DCIVA, respectively).

The monocular postoperative UNVA and DCNVA was 0.00±0.05 and 0.00±0.04 in the Mini Well Ready group,
whereas the binocular postoperative UNVA and DCNVA 0.01±0.05 and −0.01±0.05 logMAR. In the Tecnis Symfony
group, the monocular postoperative UNVA and DCNVA was 0.11±0.09 and 0.02±0.12 logMAR, whereas the post-
operative binocular UNVA and DCNVA was 0.05±0.06, 0.00±0.02 logMAR. Although the patients from the Mini Well
Ready group had better near vision, the between-group difference was non-significant (P > 0.05). All visual acuity
outcomes are shown in Table 3.

Table 3 Pre- and Post-Operative Visual Acuity Results in Patients with Mini Well and Symfony Implanted Lenses

Mean VA (logMAR) Group 1
(Mini Well)
Preoperative

Group 1
(Mini Well)
Postoperative

P-value Group 2
(Symfony)
Preoperative

Group 2
(Symfony)
Postoperative

P-value

UDVA monocular (4m) 0.77±0.48 0.04±0.03 0.0005 0.66±0.34 0.00±0.06 0.0042

Monocular CDVA (4m) 0.43±0.38 −0.01±0.05 0.0021 0.44±0.20 −0.02±0.07 0.0002

Binocular UDVA (4m) 0.60±0.15 0.02±0.04 0.005 0.65±0.16 −0.02±0.04 0.0002

Binocular CDVA (4m) 0.38±0.14 −0.01±0.07 0.0000 0.39±0.18 −0.05±0.05 0.0000

Monocular UIVA (60 cm) Not measured −0.01±0.04 N/A Not measured 0.03±0.06 N/A

Monocular DCIVA (60cm) Not measured −0.01±0.04 N/A Not measured 0.00±0.02 N/A

Binocular UIVA (60 cm) Not measured −0.01±0.05 N/A Not measured 0.01±0.03 N/A

Binocular DCIVA (60 cm) Not measured −0.02±0.05 N/A Not measured −0.01±0.05 N/A

Monocular UNVA (40 cm) Not measured 0.00±0.05 N/A Not measured 0.11±0.09 N/A

Monocular DCNVA (40cm) Not measured 0.00±0.04 N/A Not measured 0.02±0.12 N/A

Binocular UNVA (40 cm) Not measured −0.01±0.05 N/A Not measured 0.05±0.06 N/A

Abbreviations: VA, visual acuity; UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity; UIVA, uncorrected intermediate distance visual acuity;
DCIVA, distance-corrected intermediate visual acuity; UNVA, uncorrected near visual acuity; DCNVA, distance-corrected near visual acuity.
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All patients in the Mini Well Ready group achieved both monocular and binocular UDVA and CDVA of 0.1 logMAR
or better. All patients in the Tecnis Symfony group achieved a monocular UDVA and CDVA of 0.1 logMAR or better,
and a binocular UDVA and CDVA improved of 0.1 logMAR. All patients in the Mini Well Ready group achieved both
monocular and binocular UIVA and DCIVA of 0.1 logMAR or better. In the Tecnis Symfony group, 88% of patients
achieved the monocular UIVA of 0.1 logMAR or better, whereas all patients achieved monocular DCIVA as well as both
binocular UIVA and DCIVA of 0.1 logMAR or better. In the Mini Well Ready group, 97% of patients achieved the
monocular UNVA of 0.1 logMAR, whereas all patients achieved the monocular DCNVA as well as both binocular UNVA
and DCNVA of 0.1 logMAR or better. In the Tecnis Symfony group, 88% of patients achieved the monocular UNVA of
0.1 logMAR or better, whereas 95% of patients achieved the binocular UNVA of 0.1 logMAR. All patients in that group
achieved both monocular and binocular DCNVA of 0.1 logMAR or better.

Defocus Curve
The binocular defocus curve data was ascertained by obtaining best-corrected distance (4 m) visual acuity (VA). Visual
acuity was measured in logMAR scale, and the optotype was used ETDRS (Precision Vision, Illinois, USA). Using the 0.50
D increments, the defocus curve measured the patients’ binocular VA from −4.00 to +1.50 D with the target luminance set at
85 cd/m2 and the ambient luminance at 21.25 lux.6 The chi-squared test was used for data analysis. As shown in Figure 1,
there were no significant differences between the Mini Well Ready and Tecnis Symfony groups at the tested vergences.
Subjective DOF was obtained from those vergences (in D) which provided VAvalues of 0.1 logMAR. The Mini Well Ready
group outperformed the Tecnis Symfony group in a plateau curve ranging from −1 D (0.66 m) to −2.5 D (corresponding to
0.4 m), with a mean visual acuity of 0.12 logMAR at −1.5 D or 0.66 m, 0.14 logMAR at −2.0 D or 0.5 m and 0.17 logMAR at
−2.5 D or 0.4 m, respectively. In the Tecnis Symfony group, the mean visual acuity was 0.17 logMAR at −1.5 D or
0.66 m (P < 0.001), 0.24 logMAR at −2.0 D or 0.5 m (P < 0.001) and 0.34 logMAR at −2.5 D or 0.4 m (P < 0.001),
respectively. Both groups obtained a plateau curve from 0 D (infinite) to −1.5 D (corresponding to 0.66 m). Hence, both
groups had a similar intermediate distance vision, in regard to the defocus curve. Subjective DOF measures for 0.1 logMAR
criterion did not differ significantly for the following comparisons: Mini Well Ready vs Tecnis Symfony (P = 0.999).

Dysphotopsia
In the Mini Well Ready group, 13 patients (40%) reported postoperative halo effect, including 7 patients with the H1
type, 3 patients with the H2 type and 3 patients with the H3 type. Only 1 patient reported postoperative glare (G1). The
size and intensity of both phenomena were scored on a scale of 0–100. The mean halo size was 9.5 ± 14.51 with the mean
intensity of 7.87 ± 14.11, whereas the mean glare size was 0.06 ± 0.35, with the mean intensity of 0.06 ± 0.35. These
results translate into 19 patients (60%) free of halo effect, 31 patients (96.9%) free of glare and the entire group (100%)

Figure 1 Binocular defocus curve in patients implanted with the Mini Well and Symfony EDOF-IOL. The vertical bars represent the standard deviation of defocus.
Abbreviation: CDVA, corrected distance visual acuity.
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free of starburst effect. In the Tecnis Symfony group, 19 patients reported postoperative halo effect, including 9 patients
with the H1 type, 7 patients with the H2 type and 2 patients with both H1 and H2 types. Furthermore, 7 patients reported
glare, including 5 patients with the G1 glare and 2 patients with the G2 glare. The mean halo size was 14.79 ± 16.01, with
the mean intensity of 12.92 ± 1.33 whereas the mean glare size was 2.62 ± 5.65, with the mean intensity of 5.65 ± 20.57.
These results translate into 11 patients (38%) free of halo effect, 22 patients (76%) free of glare and the entire group
(100%) free of starburst effect. Whereas dysphotopsia was more common in the Tecnis Symfony group, the only
significant between-group differences were those in mean glare size and intensity (P = 0.013 and P = 0.028, respectively).
All patients had no negative dysphotopsia recorded.

Contrast Sensitivity
In the Mini Well Ready group, the monocular contrast sensitivity was 1.67 ± 0.12 logCS and 1.7 ± 0.125 logCS at
1 m and 40 cm, respectively. The binocular contrast sensitivity was 1.85 ± 0.12 logCS and 1.86 ± 0.09 logCS at 1 m and
40 cm, respectively. In the Tecnis Symfony group, the monocular contrast sensitivity was 1.56 ± 0.14 logCS and 1.54 ±
0.15 logCS at 1 m and 40 cm, respectively. The binocular contrast sensitivity was 1.73 ± 0.12 log CS and 1.71 ± 0.13 at
1 m and 40 cm, respectively. Thus, Mini Well Ready outperformed Tecnis Symfony in both monocular and binocular
contrast sensitivity at both 1 m and 40 cm. All differences were statistically significant (P = 0.001).

Posterior Capsule Opacification (PCO)
In the Mini Well Ready group, 13 patients (40.6%) had PCO with all cases assessed to be grade 1 after 6 months. In the
Tecnis Symfony group, 3 patients (10%) had PCO, also all cases assessed to be grade 1 after 6 months. All patients with
PCO were offered and performed a YAG-capsulotomy. Patients in both groups with PCO (Tecnis Symfony group and
Mini Well Ready group) had visual acuity examined following a YAG-capsulotomy.

Patient Satisfaction
The postoperative VF-14 questionnaire scores were 92.9 ± 13.8 (range: 72 to 100) and 85.9 ± 17.3 (range: 68 to 98.2) in
the Mini Well Ready and Tecnis Symfony groups, respectively. The difference was not statistically significant (P = 0.15).

Discussion
The visual outcomes obtained with bilateral implantation of both (Symfony and Mini Well Ready) EDOF lenses are
promising as both groups achieved a significant postoperative improvement of distance, intermediate and near visual acuity.
In recent years, several studies evaluating Tecnis Symfony and Mini Well Ready EDOF IOLs in terms of their distance,
intermediate and near visual acuity have been published. Their findings are summarised in Supplementary Table 1.7–24

The defocus curves have been used to determine the subjective depth of focus, assess visual outcomes and measure
the amplitude of pseudoaccommodation in pseudophakic eyes.23 This concept may apply to patients with EDOF IOLs to
some extent, as these remain unaffected by residual accommodation. Hence, we suggest replacing the term “amplitude of
pseudoaccommodation” with “defocus (blur) tolerance of the IOL”, which is measured using an additional lens rather
than native accommodation.

Despite a slight defocus curve deflection at a myopic defocus, the Tecnis Symfony curve remained steeper never-
theless. A similar trend was observed for the hyperopic defocus, and the observed differences were significant. We
adopted the blur tolerance criterion at 0.2 logMAR. In our comparison, the Mini Well Ready EDOF IOLs covered
a broader range of subjective depth of focus than the Tecnis Symfony EDOF IOLs and the difference was significant.
This stems from the differences in the design and intended use of those IOLs. This implies that despite fairly slight
difference in visual outcomes between the studies, the blur tolerance of IOL, if properly assessed and described, will
translate into the depth of focus measurements, as shown by different authors.

Although we identified some studies to evaluate the subjective depth of focus of bifocal or trifocal IOLs, there is still
insufficient research to investigate subjective the depth of focus in eyes with EDOF IOLs using defocus curves, so the
results of those studies cannot be directly compared to ours.13,16 Firstly, we adopted the blur tolerance criterion at 0.2
logMAR, other studies used more subjective criteria. Assessing the subjective depth of focus of AT LISA tri IOLs,
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Barisic reported the mean depth of focus of 2.59 D, having assumed the blur tolerance criterion of 20/30.25 Buckhurst
adopted the blur tolerance criterion at 0.3 logMAR and found the depth of focus of 3 D for multifocal IOLs.26 The depth
of focus amplitude in our study is smaller than in other published papers. Other authors indicated an association between
the VA threshold values and DOF outcomes, ie, the larger the VA threshold value, the bigger the DOF amplitude.18,27

The information of adverse photic phenomena (dysphotopsias) rates, such as halo, glare or starburst, is crucial for
many patients when choosing the most suitable IOL. The majority of published data suggests that dysphotopsias are more
common with multifocal IOLs. According to Tchah, 55.8% of patients report halo and glare after multifocal IOL
implantation.27 Comparing dysphotopsias in patients after AT LISA tri 839MP and Tecnis Symfony IOL implantation,
Lubiński also reported a higher incidence of halo and glare in those with AT LISA tri 839MP IOLs.18 In our study, 38%
of patients in the Tecnis Symfony group were halo-free and 76% were glare-free. There was no case of starbursts. Other
published in the literature results vary. Hyeck-Soo Son demonstrated that 37% of patients with Tecnis Symfony lenses
reported halo and 13% had glare.7 In the study by Rodov, 14% of patients with Tecnis Symfony lenses reported any
dysphotopsia whereas in the study by Mencucci, the halo and glare rates were as high as 70% and 30%, respectively.10,28

To our best knowledge no negative dysphotopsia was recorded in other peer reviewed papers investigating EDOF
intraocular lenses.

The Mini Well Ready IOLs are thought to cause less dysphotopsia than other multifocal IOL as they do not use diffractive
optics.22 This is in line with our findings of better outcomes in the Mini Well Ready group, where 60% of patients were halo-
free and 96.9% were glare-free. Again, there were no cases of starbursts in this group, either. The mean halo size was 9.5 ±
14.51 while halo intensity was 7.87 ± 14.11. The mean glare size was 0.06 ± 0.35, and glare intensity was 0.06 ± 0.35. The
patients in our study used the Halo & Glare Simulator for assessments. The study by Giers suggests worse results with 54%
and 30% of patients with Mini Well Ready IOLs remaining halo- and glare-free, respectively.22 However, 23% of patients
reported starburst.22 In the study by Savini, 5% of patients reported halo, 10% reported glare and 27% reported starburst.23

The mean halo size and intensity, as well as glare size and intensity values were significantly higher in that study than in ours
(34.8 ± 22.08, 38.50 ± 16.47, 4.40 ± 8.69, and 15.70 ± 26.33, respectively).20 Auffarth found that following Mini Well Ready
EDOF IOL implantation, halo was reported by 25% patients (less than in our study), whereas 19% of patients reported glare,
more than in our study.19 The mean halo size, halo intensity, glare size and glare intensity were higher than in our study
(33.06 ± 14.25, 38.00 ± 10.43, 23.85 ± 10.43 and 42.23 ± 13.22, respectively).19 Furthermore, their patients made it clear that
the visual disturbances in question had little to no impact on their daily functioning.19 This corresponds to other studies where
halo sizes differed ranging from 35 of 100 to 51 of 100.20,27,30

In our study, both groups achieved close distance high spectacle independence (88% vs 86.2% in the Mini Well Ready
and Tecnis Symfony groups, respectively). All patients were intermediate distance spectacle independent. In the literature
spectacle independence in the patients with Mini Well Ready IOL implanted is reported to be 78.6%–90%, whereas in the
patients with Tecnis Symfony IOL is 28.57%–88.57%.15,18,22,27,29–31 It is assumed that differences in the close distance
outcome in the Tan paper is associated with different population parameters (eg, race and height) and different reading
distance requirementsfor example, the reading distance is greater in Europe and in the USA (40 cm) than in China (33 cm).27

Although contrast sensitivity measured under photopic conditions monocularly and binocularly at a distance of 40 cm
and 1 m in both groups was satisfactory, the Mini Well Ready group achieved better contrast sensitivity and the between-
group difference was significant. The finding of high contrast sensitivity is most likely related to a single focal length
rather than light dispersion into two or three focal lengths which is the case with multifocal lenses.20 As the test was
carried out under photopic conditions, its value may be limited. However, there is no data on mesopic and scotopic
contrast sensitivity tests.

Posterior capsule opacity (PCO) was more common in the Mini Well Ready group than in the Tecnis Symfony group
(40.6% vs 10%). In the study by Pedrotti, the incidence of PCO was 30% after Mini Well Ready IOL implantation.21

Their follow-up period, however, was shorter than ours (3 months vs 6 months) which may have resulted in a lower PCO
incidence. In a study with a follow-up comparable to ours (6 months), Cochener showed the presence of PCO in 4.4% of
patients after the Tecnis Symfony IOL implantation.32 Such big difference in PCO could be partially explained by
material design of both intraocular lens. The Mini Well Ready intraocular lens is manufactured of hydrophilic acrylic
material with hydrophobic surface whereas the Symfony intraocular lens is totally hydrophobic material design. The
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Zhao et al meta analysis found that hydrophobic lenses had lower rate Nd:YAG laser capsulotomy than hydrophilic
treatment (OR=0.38; P= 0.029).33 Hydrophobic lenses compared with hydrophilic lenses were also associated with
better subjective and estimated PCO score (P≤0.015).33 In our study, the Tecnis Symfony group had lower rate of Nd:
YAG laser capsulotomy than the Mini Well Ready group (OR=0.17; P=0.01). The haptic design might be also a cause of
easier migration of lens epithelial cells in this region, which may result in a more frequent PCO occurrence.34,35

However, further studies should be performed to check the impact of haptic design on PCO inhibition. All measurements
in our study were taken with no PCO present.

The main limitation of the study is a limited group size; the American Academy of Ophthalmology recommends that
for EDOF IOL studies a group should consist of a minimum of 100 patients.6 Nevertheless, this criterion is difficult to
fulfill, and the minority of the EDOF studies published in recent years had such a group size.7–24 Secondly, the study was
carried out using the artificial, standardized simulator which only resembles real-life conditions of, eg, night driving.
Contrast sensitivity was measured only under photopic conditions but not under mesopic and scotopic conditions. The
study is, therefore, only an approximation of the real-life conditions.

Conclusion
Both EDOF IOLs are very good solutions for those who strive to remain spectacle-independent. The lens model can be
selected considering the patient’s profession, as well as their activity level and preferences. The Mini Well Ready group
had better near and intermediate visual acuity than the Tecnis Symfony group, while the latter achieved better distance
visual acuity.
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