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Purpose: Contemporary monovision techniques use premium intraocular lenses (IOLs), either in both eyes or at least in the non-
dominant one. Primary objective of this study was to compare the efficacy of premium monovision (implantation of the trifocal
diffractive Panoptix IOL in the non-dominant eye and the bifocal hybrid refractive-diffractive Restor IOL in the dominant eye), against
bilateral myopic monovision (implantation of the monofocal SN60WF IOL targeting −0.50 D in the dominant eye and −1.25 D myopia
in the non-dominant one), hybrid monovision (implantation of Panoptix in the non-dominant eye and SN60WF in the dominant eye)
and bilateral trifocal implantation (with bilateral Panoptix implantation).
Methods: This is a prospective, comparative, clinic-based trial. Cataract patients populated four study groups: Monovision Group
(MoG), Multifocal Lens Group (MfG), Hybrid Monovision Group (HmG) and Premium Monovision Group (PmG). Binocular
Uncorrected Distance Visual Acuity (UDVA), Uncorrected Reading Acuity and Critical Print Size at 60cm (UIRA, UICPS) and at
40cm (UNRA, UNCPS), contrast sensitivity, vision-related functional impairment, dysphotopsia symptoms and spectacle dependence
were evaluated 6 months following the operation of the second eye. A mathematical model was constructed, which calculated the
relative efficacy of each surgical intervention.
Results: A total of 120 participants were recruited and populated equally the study groups. Significant improvement of preoperative
UDVA was observed in all study groups. No significant differences could be detected in postoperative UDVA and UIRA (p = 0.24)
among study groups, while significant differences were noticed in UICPS (p = 0.04), UNRA (p = 0.02) and UNCPS (p = 0.01).
Dysphotopic phenomena (glare and shadows) were significantly more in the MfG arm followed by the PmG group (p = 0.04 and p =
0.02, respectively), while perceived difficulty and spectacle independence rates were significantly better in PmG group. PmG presented
the best overall relative efficacy.
Conclusion: All surgical techniques present satisfactory outcomes. Premium monovision seems to demonstrate the best outcomes.
Trial Registration: ClinicalTrials.gov, NCT04618380. Registered 05 November 2020, https://clinicaltrials.gov/ct2/show/
NCT04618380.
Keywords: cataract, presbyopia, monovision, multifocal intraocular lens, premium lens, trifocal lens, bifocal lens, diffractive lens

Background
It is a truism that presbyopia correction is among the most challenging unmet objectives in ophthalmology. Despite the fact
that cataract surgery is the most frequent surgical intervention in medicine,1 the postoperative loss of accommodation is yet
to be adequately addressed. Different surgical approaches for the correction of iatrogenic and age-related presbyopia have
been developed which target the cornea and/or the crystalline lens.2 Different technologies have also been introduced,
primarily in the ophthalmological lasers and in the intraocular lenses (IOLs) that aim to restore the pre-presbyopic
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functionality of the human eye.3 The ultimate goal is a spectacle-free visual capacity that imposes no limits to the person’s
social, personal, working needs and wants.4–6

Pseudophakic monovision is probably the first and most prevalent surgical procedure to address presbyopia.7 In
traditional pseudophakic monovision, monofocal IOLs are implanted in both eyes; however, the non-dominant eye is
intentionally defocused for myopia.3–6,8 Myopic defocus of the non-dominant eye ranges from over 2 diopters (D) to less
than 1 D (mini or micro monovision).3,4,8,9 In bilateral myopic monovision, the dominant eye defocus is targeted to −0.50
D, while the non-dominant one to −1.25 D.10 On the other hand, contemporary monovision techniques use premium
IOLs, either in both eyes or at least in the non-dominant one.11–13 Contemporary monovision is supposed to offer the
advantages of multifocal IOLs without the unwanted dysphotopic phenomena that are frequently encountered following
their bilateral implantation.

The Restor IOL (Alcon Research, Fort Worth, TX, USA) offers an additional refractive power of +2.50 D for near
vision. It has an apodized diffractive aspherical surface, with a central refractive zone. It is a bifocal, blue-filtered
intraocular lens, which has the ability to enhance visual capacity at 53 cm for near targets.14,15 The Panoptix IOL (Alcon
Research, Fort Worth, TX, USA) is a trifocal, non-apodized, diffractive IOL of an acrylate/methacrylate copolymer.
Besides near at 40 cm (+3.20 D) and distance vision (> 4 meters), it has the ability to enhance intermediate distance
vision at 60 cm (+2.20 D).16,17 Both Panoptix and Restor have been bilaterally implanted in thousands of cataract patients
or used in monovision approaches either with monofocal or with other premium IOLs.5,12,16,18,19

Within this context, the primary objective of this study was to compare the efficacy of premium monovision with
Restor and Panoptix, against other prevalent monovision techniques and against bilateral Panoptix implantation in
a sample of patients following cataract surgery.

Methods
Setting
This was a prospective, comparative, non-randomized, clinic-based trial. Study protocol adhered to the tenets of the
Helsinki Declaration and written informed consent was obtained by all participants. The Ethics committee of the
University Hospital of Alexandroupolis (UHA) approved the protocol. The study was conducted at the UHA, Greece,
between November 2020 and June 2021.

Participants
Participants were recruited from the Cataract Service of the UHA in a consecutive-if-eligible basis. Eligibility criteria
included diagnosis of senile cataract with stage 2 nuclear opalescence according to the Lens Opacities Classification
System III (LOCS-3) grading scale. Four study groups were formed according to the procedure and the IOL technology
that was used: 1) Monovision Group (MoG), 2) Multifocal Lens Group (MfG), 3) Hybrid Monovision Group (HmG),
and, 4) Premium Monovision Group (PmG). Exclusion criteria for all participants included manifest refractive
astigmatism >1.00 D, reports of headaches and/or eyestrain associated with visual activities and positive, pathologic
ocular cover test (for distance and near) and/or the Mallett’s disparity test (for distance and near) and the double
Maddox rod test, endothelial cell count less than 1900/mm2, glaucoma, intraocular pressure-lowering medications,
former incisional surgery, former diagnosis of corneal disease, former diagnosis of fundus disease, diabetes, auto-
immune, or mental diseases. For premium IOL implantations, mesopic pupil diameters below 5 mm, chord-mu (angle
kappa) below 0.4 mm, and coma below 0.32 µm were included, as derived from the Topolyzer Vario (Alcon, Fort
Worth, TX).20

Surgical Technique
All operations were performed by the same surgeon (G.L.) in a consistent way using the Centurion Vision System
platform and the Verion Image Guided System (Alcon, Fort Worth, TX). Pupils were dilated with Tropicamide 0.5%
(Tropixal, Demo, Greece) and phenylephrine hydrochloride 5% (Phenylephrine, Cooper, Greece). Periorbital skin and the
lids were cleaned and the conjuctival cul-de-sac was irrigated with povidone–iodine (Betadine). Patients received topical
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anesthesia with proparacaine hydrochloride 0.5% drops (3 drops prior to surgery). All premium implantations were
digitally guided to ensure optimal outcomes. Digital guided capsulorhexis was set at 5.0 mm based on the visual axis.

For MoG participants, the foldable hydrophilic acrylic intraocular lens SN60WF (Alcon, Greece) was inserted in the
capsular bag, targeting −0.50 D in the dominant eye and −1.25 D myopia in the non-dominant one, as described before.10

MfG patients received bilaterally the Panoptix IOL targeting emmetropia in both eyes. HmG patients received the
SN60WF in the dominant eye and the Panoptix in the non-dominant one targeting emmetropia in both eyes. Finally, the
PmG participants received the Restor +2.50 D in the dominant eye and the Panoptix IOL in the non-dominant one,
targeting emmetropia in both eyes. In all cases, the non-dominant eye was initially operated, followed by the dominant
one within a time window of maximum 6 months. The same postoperative regimen was prescribed to all patients, which
included fixed combination of tobramycin 0.3% and dexamethasone 0.1% (FCTD), (Tobradex, Alcon, Greece) six times
daily, and Sodium Hyaluronate 0.1% (Hylocomod, Pharmex, Greece) gradually tapered in a month.

Data Collection
The entire preoperative and postoperative assessment was done by the same ophthalmologist with no direct involvement
in the study. The following clinical parameters were evaluated binocularly: 1) Uncorrected Distance Visual Acuity
(UDVA) using the Greek version of the Early Treatment Diabetic Retinopathy Study Chart (ETDRS) at 4 meters
distance,21 2) Uncorrected Reading Acuity at 60 cm (UIRA) and at 40 cm (UNRA), and 3) Uncorrected Critical Print
Size at 60 cm (UICPS) and at 40 cm (UNCPS).22 After the UDVA evaluation, all near and, then, intermediate vision
parameters were obtained for all patients using the Democritus Digital Acuity Reading Test (DDART), which is based on
the Greek version of MNREAD.23 Contrast sensitivity was evaluated with the Pelli–Robson test at 85 cd/m2 background
light.

Vision-related functional impairment was assessed using the prevalent Visual Function Index-14 (VF-14) instrument.
Further to the total VF-14 score assessment, two additional scores were calculated: 1) Near vision VF score (VF14-NV)
derived from items that assessed the perceived difficulty in near vision activities (items 1, 2, 3, 7, 8, 9 and 11) and, 2)
Distance vision VF score (VF14-DV) derived from items that assessed the perceived difficulty of distance vision
activities (items 4, 5, 6, 10, 12, 13 and 14).24,25 Dysphotopsia was evaluated with two direct 4-scale, Likert-type
questions (1: Always, 2: Most of the times, 3: Sometimes, 4: Never) pertaining on the subjective perception of glare and
unwanted shadows.10 The need for spectacles (ie spectacle dependence) was also evaluated for both distance [(Spectacle-
Free Patient for Distance Vision Activities (SFP-DV)] and near (Spectacle-Free Patient for Near Vision Activities (SFP-
NV)] vision by two direct 4-scale Likert-type questions (1: Always, 2: Most of the times, 3: Sometimes, 4: Never).10 All
parameters were obtained 6 months following the operation of the second eye.

Statistical Analysis
An a priori power analysis was performed. For an effect size of 0.33 of the relative efficacy of the 4 different surgical
procedures, 108 participants would be required in total for the study to have a power of 0.8 at the significance level of
0.05.26,27 Distribution of measured data was tested with Kolmogorov–Smirnov test. For the normally distributed data,
between-group comparisons were made using one-way ANOVA, while the non-normally distributed data were assessed
with Kruskal–Wallis tests. Postoperative comparison of SFP clinical parameters among the groups were evaluated using
Cochran’s Q test and Mc Nemar’s test after grouping the answers 1: always, 2: most of the times, 3: sometimes. P-values
lower than 0.05 were considered statistically significant. All statistical analyses were performed with the MedCalc
version 14.8.1 (MedCalc Software, Mariakerke, Belgium).

Regression analysis of our data allowed the construction of a mathematical model that calculated the relative efficacy
of each surgical intervention based on the impact of each measured clinical parameter on the overall perceived difficulty
which derived by the VF-14 score. The efficacy fi of the surgical intervention of each clinical parameter xi is derived by
the following equation:

fiðxÞ ¼
ai
qi

1
1þ e� biðx� x0Þ

�
1

1þ ex0bi

� �

; x 2 ½0; 100� (1)
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where x0, ai, bi are constants that will obtain values in the Results section, and qi ¼ 1
1þe� bið100� x0Þ . All measured clinical

parameters were included in the model and contributed to the overall relative efficacy fall, according to the equation:

fallðxÞ ¼
1
A

∑ifiðxÞ (2)

where A ¼ ∑ifiðx ¼ 100Þ

Results
A total of 120 participants [64 men and 56 women, 58.3 ± 8.7 years] were recruited and populated equally the study
groups. All of them had uneventful operations and presented postoperative manifest refractive astigmatism below 0.50
D to ensure that astigmatism will not interfere with our outcomes. Detailed demographic data and preoperative Best
Spectacle-Corrected Visual Acuity (BSCVA) are presented in Table 1. Non-significant differences were detected in the
age (p = 0.12) and BSCVA (p = 0.18) among the groups.

Postoperative UDVAwas significantly better than preoperative BSCVA for all study groups (all p < 0.01). Regarding
postoperative comparisons among study groups, non-significant differences could be detected in UDVA (p = 0.12), and
UIRA (p = 0.24). On the other hand, significant differences could be detected in UICPS (p = 0.04), UNRA (p = 0.02) and
UNCPS (p = 0.01). MfG group presented significantly more dysphotopic phenomena (glare and shadows) followed by
the PmG group (p = 0.04 and p = 0.02, respectively). However, non-significant differences could be detected in contrast
sensitivity (p > 0.05). All comparisons are presented in Table 2.

Spectacle dependence and VF-14 scores are also presented in Table 2. PmG participants demonstrated significant
better total VF-14 and VF14-DV scores (p = 0.04 and p = 0.01, respectively), while MfG participants presented better
VF14-NV scores (p = 0.01). On the other hand, more PmG participants were totally spectacle-free both for near and
distance vision activities [SFP (total): PmG: 83.33%, HmG: 70%, MfG: 76.67% and MoG: 26.67%].

The relative efficacy fi for each of the aforementioned clinical parameters xi was calculated according to Eq. (1). The
value of x0 in the relative efficacy fi was set to 47 for all parameters xi, while the actual values of constants ai and bi, as
they derive from regression analysis and curve modeling for each clinical parameter xi (Figure 1), are presented in
Table 3.

In accordance with our model, the relative efficacy fi of all clinical parameters in all surgical procedures is presented
in Table 4. The overall relative efficacy fall is shown in Figure 2 for all four surgical procedures. Premium monovision
demonstrated the highest relative efficacy with 92.18% followed by bilateral trifocal implantation (88.49%), hybrid
monovision (87.89%), and monovision (70.78%).

Discussion
In this study, we compared the efficacy of premium monovision against other prevalent monovision techniques and
against the bilateral trifocal implantation. Premium monovision is a contemporary “mix-and-match” surgical approach
that combines the benefits of two different premium IOLs in an attempt to provide optimal visual acuity at all distances,

Table 1 Demographic and Preoperative Data for Study Participants

Study Group N Age (Years) (Mean ± SD) LOCS BSCVA (logMAR) (Mean ± SD)

MoG 30 57.4 ± 7.4 Stage 2 0.62 ± 0.07

MfG 30 60.3 ± 8.3 Stage 2 0.55 ± 0.11

HmG 30 57.0 ± 8.8 Stage 2 0.54 ± 0.09

PmG 30 57.9 ± 9.3 Stage 2 0.60 ± 0.06

P-values ΝΑ 0.12 NA 0.18

Abbreviations: BSCVA, best spectacle-corrected visual acuity (logMAR); HmG, Hybrid Monovision Group; LOCS, Lens Opacities Classification System; MfG, Multifocal
Lens Group; MoG, Monovision Group; N, number of patients; NA, not applicable; PmG, Premium Monovision Group; SD, standard deviation.
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minimizing the drawbacks of bilateral multifocal corrections.28,29 In our case, we used two premium IOLs with
completely different characteristics: the hybrid bifocal Restor +2.5 D implanted in the dominant eye and the diffractive
trifocal Panoptix implanted in the non-dominant one. Restor’s central refractive zone (ActiveFocus) is supposed to
provide optimal distance visual acuity, which is comparable to a monofocal IOL. Light distribution at the distant focal

Table 2 Postoperative Comparisons of All Measured Clinical Parameters

Clinical Parameters MoG MfG HmG PmG p-values

Mean ± SD

UDVA (logMAR) 0.04 ± 0.06 0.03 ± 0.03 0.05 ± 0.04 0.03 ± 0.02 0.12

UIRA (logMAR) 0.08 ± 0.05 0.05 ± 0.04 0.06 ± 0.03 0.05 ± 0.02 0.24

UICPS (logMAR) 0.24 ± 0.08 0.13 ± 0.04 0.18 ± 0.09 0.11 ± 0.04 0.04*

UNRA (logMAR) 0.23 ± 0.09 0.05 ± 0.08 0.08 ± 0.07 0.07 ± 0.06 0.02*

UNCPS (logMAR) 0.34 ± 0.08 0.14 ± 0.10 0.20 ± 0.09 0.17 ± 0.11 0.01*

CS 1.74 ± 0.16 1.61 ± 0.22 1.67 ± 0.23 1.63 ± 0.19 0.13

Glare 0.24 ± 0.35 1.41 ± 0.99 0.78 ± 0.67 0.85 ± 0.45 0.04*

Shadows 0.55 ± 0.27 1.54 ± 0.75 0.87 ± 0.85 0.94 ± 1.01 0.02*

VF-14 score 85.84 ± 10.14 88.23 ± 9.13 87.39 ± 11.14 92.44 ± 9.45 0.04*

VF14-NV 81.77 ± 9.32 92.37 ± 9.37 83.85 ± 12.58 90.69 ± 10.08 0.01*

VF14-DV 89.92 ± 9.25 85.08 ± 10.07 90.93 ± 11.74 94.20 ± 8.63 0.01*

SFP-NV (%) 26.66 90.00 76.67 86.67 MoG MfG HmG

MfG <0.001

HmG <0.001 0.0625

PmG <0.001 1.000 0.125

<0.001

SFP-DV (%) 86.67 83.33 83.33 93.33 MoG MfG HmG

MfG 0.50

HmG 0.50 1.000

PmG <0.001 0.125 0.125

0.063

SFP (total) (%) 26.67 76.67 70.00 83.33 MoG MfG HmG

MfG <0.001

HmG <0.001 0.50

PmG <0.001 0.50 0.13

<0.001

Note: *p < 0.05.
Abbreviations: UDVA, uncorrected distance visual acuity; UIRA, uncorrected intermediate reading acuity (at 60 cm); UICPS, uncorrected intermediate critical print size (at
60 cm); UNRA, uncorrected near reading acuity (at 40 cm); UNCPS, uncorrected near critical print size (at 40 cm); CS, contrast sensitivity; HmG, Hybrid Monovision
Group; MfG, Multifocal Lens Group; MoG, Monovision Group; PmG, Premium Monovision Group; SD, standard deviation; SFP-NV, spectacle-free patients for near vision
activities; SFP-DV, spectacle-free patients for distance vision activities; SFP (total), spectacle-free patients for all distances; VF-14, Visual Function Index 14 questionnaire,
VF14-NV, Visual Function Index 14 questionnaire Near Vision Score; VF14-DV, Visual Function Index 14 questionnaire Distance Vision Score.
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point of Restor is 69.4%, quite close to the 87% of the monofocal SN60WF that shares the same manufacturing
characteristics. Moreover, Restor distributes 18% of the available light at 53 cm providing an intermediate focal
point.15 On the other hand, Panoptix is a full diffractive IOL that has a complex light distribution technology
(Enlighten), which provides 44% of the available light at the distant focal point, 22% at 60 cm (intermediate focal
point) and 22% at 40 cm (near focal point).30 In theory, premium monovision with Restor and Panoptix offers high-
quality distance vision even in low-light conditions, due to the high light distribution of the Restor at the distant focal
point, and near-perfect intermediate and near vision from the three focal points that are close enough to simulate the pre-
presbyopic functionality of the eye.

Bilateral myopic mini-monovision has been described before by our group.10 It is associated with high satisfaction
rates, since it is well tolerated, it does not compromise contrast sensitivity or stereopsis and offers spectacle-free distance
and intermediate vision in the majority of patients.

Hybrid monovision combines a monofocal IOL in the dominant eye and a premium lens in the non-dominant one.13 It
offers spectacle-free, distance vision with minimal optical phenomena since a monofocal IOL is implanted in the
dominant eye, and two monocular focal points at 40 and 60cm.

Bilateral trifocal implantation has been extensively studied by former researchers. It produces excellent results in
terms of spectacle independence, but it suffers from reduced efficacy and optical phenomena especially in low-light
conditions.31–34

We attempted to quantify the efficacy of each surgical intervention with the construction of the dependent variable
“relative efficacy” for all measured clinical parameters that was based on the total VF-14 score. However, further to
reading acuity, near and intermediate vision was evaluated with critical print size, as well, since the later is the smallest
print size that can be read in maximal speed, being thus a more accurate index of reading capacity.22,35 For the accurate
mathematical construction of the relative efficacy, we used regression analysis and curve modeling, which revealed the
relative impact of each parameter on the dependent variable and allowed its overall estimation.

Figure 1 Relative efficacy as a function of each parameter score.
Abbreviations: UDVA, uncorrected distance visual acuity; UIRA, uncorrected intermediate reading acuity (at 60 cm); UICPS, uncorrected intermediate critical print size (at
60 cm); UNRA, uncorrected near reading acuity (at 40 cm); UNCPS, uncorrected critical print size (at 40 cm); CS, contrast sensitivity; SFP (total), spectacle-free patient (all
distances); SFP-DV, spectacle-free patient for distance vision activities; SFP-NV, spectacle-free patient for near vision activities; VF-14, Visual Function Index questionnaire.

https://doi.org/10.2147/OPTH.S351091

DovePress

Clinical Ophthalmology 2022:16624

Labiris et al Dovepress

Powered by TCPDF (www.tcpdf.org)

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


Table 3 Values of Constants ai and bi

Clinical Parameters Constants’ Values

ai bi

UDVA 0.71 0.042

UIRA 0.43 0.040

UICPS 0.39 0.041

UNRA 0.51 0.038

UNCPS 0.49 0.039

Glare 0.28 0.047

Shadows 0.29 0.048

CS 0.40 0.051

SFP-NV 0.81 0.042

SFP-DV 0.82 0.044

SFP (total) 0.90 0.043

Abbreviations: UDVA, uncorrected distance visual acuity; UIRA, uncorrected
intermediate reading acuity (at 60 cm); UICPS, uncorrected intermediate critical
print size (at 60 cm); UNRA, uncorrected near reading acuity (at 40 cm);
UNCPS, uncorrected near critical print size (at 40 cm); CS, contrast sensitivity;
SFP-NV, spectacle-free patients for near vision activities; SFP-DV, spectacle-free
patients for distance vision activities; SFP (total), spectacle-free patients for all
distances.

Table 4 Relative Efficacy of Each Intervention

Clinical Parameters Surgical Intervention (%) Optimal (%)

MoG MfG HmG PmG

UDVA 96 97 95 97 100

UIRA 92 95 94 95 100

UICPS 76 87 82 89 100

UNRA 77 95 92 93 100

UNCPS 66 86 80 83 100

Glare 92 53 74 72 100

Shadows 82 49 71 69 100

CS 87 80 83 81 100

SFP-NV 27 90 77 87 100

SFP-DV 87 83 83 93 100

SFP (total) 27 77 70 83 100

Relative Efficacy 70.78 88.49 87.89 92.18 100

Abbreviations: UDVA, uncorrected distance visual acuity; UIRA, uncorrected intermediate reading acuity (at 60 cm), UICPS, uncorrected inter-
mediate critical print size (at 60 cm); UNRA, uncorrected near reading acuity (at 40 cm); UNCPS, uncorrected near critical print size (at 40 cm); CS,
contrast sensitivity; HmG, Hybrid Monovision Group; MfG, Multifocal Lens Group; MoG, Monovision Group; PmG, Premium Monovision Group; SFP-
NV, spectacle-free patient for near vision activities; SFP-DV, spectacle-free patient for distance vision activities; SFP (total), spectacle-free patient (all
distances).
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Interesting conclusions derive from our model. As presented in Figure 1, 1) all clinical parameters have non-linear
correlation with relative efficacy, 2) they contribute unevenly to the dependent variable, and 3) they demonstrate different
growth rate. However, our model is consistent with clinical experience. For example, the SFP (total) parameter
contributes the most to relative efficacy (aSFP (Total) = 0.90) suggesting that a spectacle-free vision for all distances is
the ultimate objective for patient satisfaction. On the other hand, the prevalent clinical parameters of distance,
intermediate and near visual acuity that are supposed to objectively reflect the visual capacity of the patient, contribute
much less to the variable relative efficacy (aUDVA = 0.71, aUIVA = 0.43, aUNVA = 0.51, respectively). This finding suggests
that presbyopic patients perceive the surgical intervention’s successful or less successful outcome subjectively and
according to their individual needs and wants. Another interesting finding from our curve modeling was that dyspho-
topsia’s impact on the relative efficacy was minimal (aGlare = 0.28, aShadows = 0.29). A possible explanation to this finding
is that, in our department, we have very strict criteria in patient selection for pseudophakic presbyopic corrections;
therefore, we rarely encounter cases with severe dysphotopic phenomena (that would excessively contribute to the
dependent variable), since patients with large mesopic pupil diameters, high centroid shifts, or night-shift working
mandates are a priori excluded from multifocal implantations.

In accordance with the above, our outcomes indicated an overall superiority of premium monovision against all other
surgical approaches that we used, as expressed by the relative efficacy scores. Specifically, the premium monovision
participants together with the bilateral multifocal group ones demonstrated: 1) the best distance vision and 2) the best
intermediate vision. Moreover, PmG participants demonstrated the best overall spectacle independence. On the other
hand, myopic monovision group presented the lowest optical phenomena and the best contrast sensitivity, while the
bilateral multifocal group presented the best near vision capacity and the second overall relative efficacy score.

Despite different methods used in former published reports, our outcomes are in accordance with the literature.
Several studies concluded that both monovision techniques and the implantation of multifocal IOLs offer satisfactory
distance visual outcomes, while the near visual acuity seems to be better in multifocal patients.10,36 Distance vision
spectacle independence in monovision patients is comparable with the multifocal IOL implantation, which is associated
with more dysphotopic phenomena.10,37 However, when examining near and intermediate vision acuity with a CPS
index, monofocal monovision patients are most likely to present average scores since CPS is a very demanding index of
reading capacity.

Figure 2 Relative efficacy of each intervention.
Abbreviations: HmG, Hybrid Monovision Group; MfG, Multifocal Lens Group; MoG, Monovision Group; PmG, Premium Monovision Group.
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Certain limitations of our study should be taken into consideration when interpreting our outcomes. No randomization
in the population of study groups was attempted since in our Department the selection of the presbyopic surgical
intervention depends heavily on the patient’s subjective needs and wants and not only on his/her clinical data. Therefore,
our relative efficacy model is valid only when strict selection criteria are applied prior to multifocal implantations.
Moreover, the assessment of the relative efficacy of each intervention was based on a specific set of clinical parameters.
Possibly, a different set of clinical parameters might produce slightly different outcomes. On the other hand, although the
VF-14 Questionnaire is a well-known validated instrument, its near (VF14-NV) and distance (VF14-DV) vision
subdomains have not been validated. Therefore, interpretation of these subdomains should be done with caution.

Conclusions
To our knowledge, this is the first study to introduce a mathematical model that evaluates the relative efficacy of
prevalent pseudophakic presbyopic corrections. All aforementioned techniques are viable options in addressing the
postoperative loss of accommodation in lens extraction surgery. Each technique has advantages and drawbacks that
should be taken into consideration before selecting the most compatible approach to the patient’s needs and wants.
Nevertheless, premium monovision seems to demonstrate impressive spectacle-free postoperative visual capacity at all
distances with minimal dysphotopic phenomena; therefore, it should be among the primary options in presbyopia
correction.

Abbreviations
BSCVA, best spectacle-corrected visual acuity; UDVA, uncorrected distance visual acuity; UICPS, critical print size at
60 cm; UIRA, uncorrected reading acuity at 60 cm; UΝCPS,critical print size at 40 cm; UΝRA, uncorrected reading
acuity at 40 cm; D, Diopters; DDART, Democritus Digital Acuity Reading Test; ETDRS, Early Treatment Diabetic
Retinopathy Study Chart; FCTD, fixed combination of tobramycin 0.3% and dexamethasone 0.1%; HmG, Hybrid
Monovision Group; IOL, intraocular lens; LOCS-3, Lens Opacities Classification System III grading scale; MfG,
Multifocal Lens Group; MoG, Monovision Group; PmG, Premium Monovision Group; SFP-DV, Spectacle-Free
Patient for Distance Vision Activities; SFP-NV, Spectacle-Free Patient for Near Vision Activities; UHA, University
Hospital of Alexandroupolis; VF-14, total Visual Function Index-14 score; VF14-DV, Distance vision Visual Function
Index-14 score; VF14-NV, Near vision Visual Function Index-14 score.
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