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1 | INTRODUCTION

| Jorge L. Ali6 del Barrio"*

Abstract

Purpose: To manage patient dissatisfaction following multifocal intraocular
lens (MF-IOL) implantation by IOL exchange with either a monofocal or an
alternative MF-IOL, and to compare outcomes in these two groups.

Methods: MF-IOL exchange was performed in 32 patients (64 eyes) with neuro-
adaptation failure. The MF-to-MF group involved patients who had a MF-IOL
exchanged with another MF-IOL of a different optical profile and the MF-
to-MO group involved patients who had a MF-IOL exchanged to a monofocal
IOL. Visual outcomes and complications were analysed. The Quality of Vision
(QoV) questionnaire, Visual Function Index (VF-14) and its Rasch-revised ver-
sion (VF-8R) were also used to assess outcomes.

Results: There were no significant differences (p>0.05) in the QoV scores be-
tween the two groups, both preoperatively and postoperatively. Preoperatively,
there were no significant differences in VF-14 scores between both groups
(p>0.05). Postoperatively, there were statistically significant differences in VF-
14 (total score, intermediate vision and near vision) in favour of the MF-to-MF
group (p<0.05). The postoperative VF-8R score in the MF-to-MF group was
significantly better than the MF-to-MO group (p<0.001). Uncorrected and cor-
rected near as well as corrected distance visual acuities were significantly better
(p<0.05) in the MF-to-MF group compared to the MF-to-MO group at 3months.
Conclusion: Patient dissatisfaction and neuroadaptation failure following MF-
IOL implantation can be managed by an IOL exchange with an alternative opti-
cal design of MF-IOL or a monofocal IOL. Although, in the current study, the
MF-to-MF group showed some better postoperative results, both options are
feasible solutions.
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with adverse effects leading to patient dissatisfaction
(de Vries et al., 2011; Woodward et al., 2009). When the

Multifocal intraocular lenses (MF-IOLs) are expected
to ensure good vision and spectacle independence at all
distances. In general, patients are satisfied after MF-
IOL implantation (Rosen et al., 2017; Venter et al., 2013).
However, in some cases, MF-IOLs have been associated

cause of dissatisfaction is residual ametropia, poste-
rior capsular opacification (PCO) or dry eye syndrome,
it can be treated accordingly (Alio et al., 2007, 2017;
de Vries et al., 2011; Gibbons et al., 2016; Woodward
et al., 2009). Nevertheless, when it comes to be a real
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neuroadaptation failure, IOL explantation may be the
only solution available for such dissatisfied patients
(Al-Shymali, Alié Del Barrio, et al., 2022, Al-Shymali,
McAlinden, et al., 2022).

The common practice following explanation of a
MF-IOL is to exchange it with a monofocal IOL (Alsetri
et al., 2022; Al-Shymali, Ali6 Del Barrio, et al., 2022;
Al-Shymali, McAlinden, et al., 2022; Davies & Pineda
2nd, 2016; Fernandez-Buenaga et al., 2012; Galor
et al., 2009; Jones et al., 2014; Kamiya et al., 2014;
Kim et al., 2017, Mamalis et al., 2008; Naujokaitis
et al., 2022; Tassignon et al., 2014). Although this option
provides good visual function for distance, and a sig-
nificant improvement in subjective photic phenomena
(Al-Shymali, Alio Del Barrio, et al., 2022; Al-Shymali,
McAlinden, et al., 2022), a recent study by our group
suggested that explanted MF-IOLs (due to neuroad-
aptation failure) can be exchanged with an alternative
MF-IOL with a different optical profile (Al-Shymali,
Alié Del Barrio, et al., 2022; Al-Shymali, McAlinden,
et al., 2022). This treatment option was shown to be fea-
sible, while keeping a satisfactory unaided near visual
function, which is the primary motivation why a multi-
focal IOL was initially selected. According to this previ-
ous evidence, in the current study we aimed to compare
the visual outcomes and patient satisfaction between
patients that underwent exchange of a MF-IOL with
another MF-IOL (of different optical profile) and pa-
tients that underwent an exchange of a MF-IOL with
a monofocal IOL, to help determine the best approach
to neuroadaptation failure after MF-IOL implantation.

2 | MATERIAL

This consecutive case series obtained approval from
the Institutional Ethical Board Committee and was
conducted in accordance with the Declaration of
Helsinki (64th WMA General Assembly, Fortaleza,
Brazil, October 2013). All patients signed informed
consent.

2.1 | Patient selection

Patients who developed real neuroadaptation failure,
following the exclusion of other causes of postoperative
dissatisfaction, after bilateral implantation of MF-IOLs
with their further explantation were included in the study.
Patients were divided into two groups: MF-to-MF group
included patients who had bilateral MF-IOLs explanta-
tion followed by the implantation of other MF-IOLs of a
different optical profile, and MF-to-MO group included
patients who had bilateral MF-IOLs exchange with mono-
focal IOLs. In the MF-to-MF group, the selection of the
new MF-IOL was performed as follows: Cases implanted
with any type of diffractive technology were exchanged
by a refractive optical design. Those implanted with a re-
fractive multifocal optic were exchanged with a diffractive
MEF-IOL. EDOF Ilenses were exchanged with either a dif-
fractive or refractive MF-IOL. Such a decision was made
under the hypothesis that different optical designs activate
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and follow different neuroadaptation mechanisms. The
decision of implanting a MF-IOL in the first place and af-
terwards choosing the next IOL whether monofocal, MF
or EDOF for exchange is very individualized. We dedi-
cated extensive chair time to the patients to inform them
conveniently about the procedures and to study their per-
sonality, lifestyle and expectations. The IOL models ex-
planted and implanted in each patient of both groups are
presented as (Table S1). Patients with anatomical causes
for the exchange, such as lens decentration, were excluded.

Selection of the explanted cases was performed in
the framework of the Iberia Biobank database of ex-
planted ophthalmic devices (UMH, Alicante, Spain).
All exchange procedures were performed by the same
surgeon (JLA) at Vissum (Miranza Group; Alicante,
Spain). Exchange surgery was considered after at least
3months of neuroadaptation failure presumed to have
been caused by the implanted lens, in the absence of any
residual ametropia or anatomical findings that could jus-
tify the dissatisfaction. This study includes cases used in
our previous papers concerning this topic, (Al-Shymali,
Alio Del Barrio, et al., 2022; Al-Shymali, McAlinden,
et al., 2022) with a greater sample size.

2.2 | Definition of neuroadaptation failure

Neuroadaptation is a gradual adjustment process of
the nervous system to neural input changes (Ali6 &
Pikkel, 2019). Such changes include the implantation of
a MF-IOL which creates a different distribution of light
and creates a superimposition of images that makes the
brain accept different images located at different focal
distances. As neuroadaptation is an acquired learning
process, our brains need time to adapt to the superim-
position of images and the decreased contrast sensitivity
caused by the implanted MF-IOL (Alié & Pikkel, 2019).
Hence, when the brain fails to percept a well-detailed
image, neuroadaptation failure occurs (Al-Shymali,
Alio Del Barrio, et al., 2022; Al-Shymali, McAlinden,
et al., 2022). In this study, we considered that patients
had neuroadaptation failure when they reported poor
quality of vision, sometimes with loss of best corrected
visual acuity, not associated to residual refractive error
or any organic reason within 6 months after the implan-
tation of the first MF-IOL. In order to rule out the poten-
tial participation of residual refractive error as a cause of
the dissatisfaction, a 1 month trial of wearing glasses was
prescribed, following which the patients were still not
satisfied with their vision. We tried to delay the exchange
surgery at least 6 months after MF-IOL implantation in
order to give the patient a sufficient amount of time to
neuroadapt to the MF-IOL. However, in some very dis-
satisfied cases, the exchange was performed earlier but
not less than 3months after MF-IOL implantation.

2.3 | Surgical technique

The aim was to preserve the capsular bag in order to
re-implant the new IOL into it in both groups. The
optic cut technique was used to explant the MF-IOL
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(Doctor Jorge Alié YouTube Channel, n.d.; Al-Shymali
& Alio, 2019). Intravenous sedation and local peribul-
bar anaesthesia were used in all cases; two paracente-
sis of 1.0mm and a 3.0mm main incision were made.
Intracameral injection of a mixture of tropicamide,
phenylephrine and lidocaine (Fydrane, Théa) was used
to dilate the pupil. After filling the anterior chamber
with a dispersive viscoelastic (Viscoat, Alcon), the
IOL was dissected from the capsular bag, especially
the rim of the anterior capsule using a cohesive vis-
coelastic (ProVisc OVD, Alcon) with a 30G cannula.
The IOL was loosened from the capsular bag using a
Sinskey hook and a Lester hook (Katena) by pressing
and moving the lens especially in cases with significant
capsular adhesion with IOL. Then, the IOL was placed
on the anterior capsular rim and was cut radially to
its centre using IOL cutting microscissors (Katena).
Then, the IOL was extracted through the main incision
using two forceps that were alternated in grasping the
IOL while eliminating it from the anterior chamber.
Subsequently, the capsular bag was filled with cohesive
viscoelastic (ProVisc OVD, Alcon) and the new IOL,
either a MF-IOL or a monofocal IOL, was implanted
into the capsular bag. The procedure was finalized
routinely with intracameral antibiotics (Cefuroxime
10mg/mL, Normon). If a 10/0 nylon interrupted su-
ture was required for incision sealing, this was then
removed 3weeks post-operatively. Post-operative
treatment consisted of topical tobramycin combined
with dexamethasone four times a day for 1 week and a
non-steroidal anti-inflammatory three times a day for
a month.

The group of MF-to-MF had all the second MF-
IOLs implanted into the capsular bag. In the MF-to-MO
group, the monofocal IOL was implanted into the cap-
sular bag in 19 eyes and the surgeon considered the cap-
sular bag as unsuitable for the new IOL implantation (in
relation to the integrity of the posterior capsule) in nine
eyes, where a three-piece monofocal IOL was implanted
in the sulcus.

The group of MF-to-MF had all the second MF-
IOLs implanted into the capsular bag. In the MF-to-MO
group, the monofocal IOL was implanted into the cap-
sular bag in 19 eyes and the surgeon considered the cap-
sular bag as unsuitable for the new IOL implantation (in
relation to the integrity of the posterior capsule) in eyes,
where a three-piece monofocal IOL was implanted in the
sulcus.

2.4 | Main outcome measures

Post-operative outcomes between both groups were
compared at 3 and 12months following the exchange.
The following parameters were evaluated:

2.4.1 | Visual and refractive outcomes

Uncorrected (UDVA) and corrected distance (CDVA)
visual acuity (5m), uncorrected (UNVA) and corrected
(CNVA) near visual acuity (40cm), as well as refractive

outcomes, were measured and compared between the
MF-to-MF and MF-to-MO groups.

2.4.2 | Quality of vision evaluation

The validated Quality of Vision (QoV) questionnaire
was administered pre-IOL exchange and 3 months
post-IOL exchange (McAlinden et al., 2013). The QoV
questionnaire includes 10 visual symptoms (glare,
halos, starbursts, hazy vision, blurred vision, distortion,
double/multiple images, fluctuation in vision, focusing
difficulties and difficulties in judging distance or depth
perception) and asks patients to respond based on
symptom frequency, severity and bothersomeness. Raw
data were Rasch-scaled into a 0-100 scale, with one score
for each subscale (frequency, severity and bothersome),
with lower scores indicating better quality of vision
(McAlinden et al., 2010).

2.4.3 | Subjective visual function
Index-14 evaluation

Subjective visual function was evaluated using the VF-
14 questionnaire. The VF-14 consists of 14 questions
describing difficulties encountered by patients even
when wearing glasses in their daily life activities. The
respondents chose one of five ability levels that range
from ‘no difficulties’ to ‘unable to do’. The total score
was calculated using a previously described method
(Kishimoto & Ohtsuki, 2012). Higher scores indicate
better visual function. Additionally, we divided the
questions into three groups in order to study visual
function in daily activities at different distances. The first
contained six questions that best described far vision, the
second had three questions for intermediate vision and
the third included five questions relating to near vision
activities. Scores for each distance were calculated using
the same method. Moreover, due to concerns raised over
the scoring of the original VF-14, we performed Rasch
analysis (using WINSTEPS, Version 3.93.2) to score the
eight items of the refined version. This version is known
as the VF-8R (Gothwal et al., 2010).

244 | Satisfaction evaluation

Patients were asked about their overall satisfaction with
their near, intermediate and far vision, their spectacle
independence for these distances, and if the patient
would repeat the surgery again with either the MF-IOL
or the monofocal IOL.

2.5 | Statistical analysis

The SPSS software version 20.0 for Windows (SPSS Inc.)
was used in this study. Normality was assessed using
the Kolmogorov—Smirnov test. The Wilcoxon signed-
rank test and Mann—-Whitney U-test were used for non-
normally distributed data. Data were expressed as the
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mean+standard deviation (SD) and a p-value <0.05 was
considered statistically significant.

3 | RESULTS

The present study included 64 eyes of 32 patients (48
females; 16 males) that underwent MF-IOL exchange.
Mean patient age at the time of IOL exchange was
57.16+£6.63 years (range: 42—70 years). Mean time between
the implantation of the first IOL and the implantation
of the second IOL was 12.28+17.24months (range:
3-89 months) in both groups. For the MF-to-MF group
that time was 10.69+£20.04 months while for the MF-
to-MO group, the mean time between the two surgeries
was 14.32+12.85months (p=0.002).

3.1 | Visual and refractive outcomes

The analysis of visual outcomes was performed 3 and
12monthspost-operatively. Patientshad neuroadaptation
failure associated with different photic phenomena and
visual dissatisfaction despite spectacle correction of
residual refractive error if there were any.

Table 1 shows visual and refractive outcomes for
both the MF-to-MF group. For the MF-to-MF group,
the mean UDVA changed from 0.29+0.31 logMAR pre-
exchange to 0.14+0.12logMAR 12 months post-exchange
(p=0.001). The CDVA improved significantly (»p=0.001)
from 0.17+£0.31 logMAR to 0.03£0.07 logMAR at
12months post-exchange. Mean UNVA changed from
0.41+£0.27 logMAR pre-exchange to 0.37+£0.24 log-
MAR 12months post-exchange (p=0.150). The CNVA
improved significantly from 0.29+0.28 logMAR to
0.13+0.11 logMAR at 12months post-operatively
(p=0.003). The spherical refractive error changed from

0.17+0.63 D to 0.32+£0.70 D (p=0.270). Cylindrical re-
fractive error changed from —0.41+0.40 D to —0.55+0.47
D (p=0.609). The spherical equivalent (SE) refraction
changed from 0.00+0.55 D to 0.01£0.56 D (p=0.529).

Table 2 shows visual and refractive outcomes for
the MF-to-MO group. For the MF-to-MO group, the
mean UDVA changed from 0.29+0.20 logMAR pre-
exchange to 0.23+0.19 logMAR 12months following
exchange (p=0.280). The CDVA improved (p=0.092)
from 0.13+£0.12 logMAR to 0.06£0.07 logMAR. Mean
UNVA changed from 0.36+0.20 logMAR pre-exchange
to 049+0.21 logMAR I12months post-exchange
(p=0.002). The CNVA improved from 0.24+0.17 log-
MAR t0 0.17+£0.15 logMAR (p=0.013). The spherical re-
fractive error changed from 0.23+0.88 D to —0.31+£0.63
D (p=0.022). Cylindrical refractive error changed from
—0.68+0.51 D to —0.43+0.51 D (p=0.080), and the SE re-
fraction changed from —0.08+0.81 D to —0.44+0.60 D
(p=0.041).

Table 3 shows comparative visual and refractive out-
comes between the two groups. Before the exchange,
there were statistically significant differences (p<0.05)
only in the cylinder. Post-operatively, at 3 months, sig-
nificant differences appeared in the sphere and SE. In
addition UNVA, CDVA and CNVA were significantly
better (»<0.05) in MF-to-MF group compared to MF-
to-MO group. Post-exchange, at 12 months, significant
differences appeared in the sphere and SE, as well as
in the UNVA in favour of the MF-to-MF group. At
3months, efficacy and safety indexes reached 1.04 and
1.38 respectively for the group of MF-to-MF. For the
MF-to-MO group, efficacy and safety indexes were
0.85 and 1.22 respectively. There were no significant
differences between groups in safety (p=0.296) or ef-
ficacy (p=0.561). At 12months post-exchange, efficacy
and safety indexes reached 0.99 and 1.23 respectively
for the MF-to-MF group. For the MF-to-MO group,

TABLE 1 Refractive and visual outcomes following the first multifocal intraocular lens and the second multifocal intraocular lens

implantation at 3 and 12months postoperative.

Multifocal to Multifocal P

Pre expl Post 3M Post 12M Pre-3M Pre-12M 3M-12M
UDVA 0.29+0.31 0.18+0.18 0.14+0.12 0.020 0.001 <0.001
(logMAR)
UNVA 0.41+0.28 0.28+0.17 0.37+0.24 <0.001 0.150 0.003
(logMAR)
CDVA 0.17+0.31 0.03+0.05 0.03+0.07 <0.001 0.001 0.940
(logMAR)
CNVA 0.29+0.28 0.01+0.05 0.13+0.11 0.001 0.003 0.003
(logMAR)
SPHERE 0.17+0.63 0.36+0.47 0.32+0.70 0.077 0.270 0.830
(D)
CYLINDER —0.41+0.40 —0.72+0.48 —0.55+0.47 0.007 0.609 0.133
(D)
SE 0.00+0.55 0.00+0.52 0.01+0.56 0.929 0.529 0.660
(D)

Abbreviations: CDVA, Corrected distance visual acuity; CNVA, Corrected near visual acuity; D, Diopters; M, Months; PRE EXPL, Before explantation of
the first multifocal intraocular lens; POST, After the exchange of the first multifocal intraocular lens with another multifocal intraocular lens; SE, Spherical
Equivalent; UDVA, Uncorrected distance visual acuity; UNVA, Uncorrected near visual acuity.

85UB017 SUOWIIOD 8AIER1D) |qeal|dde sy} Ag peusenob ae sejoie O ‘8sN JO Sa|n. 1o AfeiqiT aUlIUO AB[IAN LO (SUONIPUOI-PUR-SWLB)/LL0D A8 1M Aelg 1 Ul Uo//SdNy) SUONIPUOD pue SWis 1 8L 89S *[Z0Z/TT/TT] uo Akigi]auljuo A8 IusWuIBA0D A[quiessy UseM AQ 0Z29T SO/TTTT OT/I0p/wWod"fe|IM Arelqipuljuo//:Sdny Wo) pepeojumod ‘2 ‘vZ02 ‘89/ESS/T



AL-SHYMALI ET AL.

el044

TABLE 2 Refractive and visual outcomes following the multifocal intraocular lens and the monofocal intraocular lens implantation at 3

and 12months postoperative.

Multifocal to Monofocal P

Pre Expl Post 3M Post 12M Pre-3M Pre-12M 3M-12M
UDVA 0.29+0.20 0.25+0.22 0.23+0.19 0.328 0.280 <0.001
(logMAR)
UNVA 0.36+0.20 0.46+0.19 0.49+0.21 0.008 0.002 0.017
(logMAR)
CDVA 0.13+0.12 0.06+0.07 0.06+0.07 0.022 0.092 0.946
(logMAR)
CNVA 0.24+0.17 0.12+0.14 0.17£0.15 0.002 0.013 0.778
(logMAR)
SPHERE 0.23+0.88 —0.35+0.50 —0.31+£0.63 0.001 0.022 0.713
(D)
CYLINDER —0.68+0.51 —0.60+0.65 —0.43+0.51 0.532 0.080 0.205
(D)
SE —0.08+0.81 —0.65+0.60 —0.44+0.60 0.002 0.041 0.801
(D)

Abbreviations: CDVA, Corrected distance visual acuity; CNVA, Corrected near visual acuity; D, Diopters; M, Months; PRE EXPL, Before explantation of
the multifocal intraocular lens; POST, After the exchange of multifocal intraocular lens with monofocal intraocular lens; SE, Spherical Equivalent UDVA,

Uncorrected distance visual acuity; UNVA, Uncorrected near visual acuity.

efficacy and safety indexes were 0.84 and 1.14 respec-
tively. Once again, there were no significant differ-
ences between groups in safety (p=0.099) and efficacy
(p=0.320). Over time, no statistically significant dif-
ferences were found between the 3-month and 12-
month post-operative indexes for either the MF-to-MF
or MF-to-MO groups (p>0.05).

3.2 | Subjective QoV

When preoperative and postoperative scores were
compared in each of the groups separately, a statistically
significant improvement was found after the MF-IOL
exchange in the frequency, severity and bothersome
subscales in both MF-to-MF and MF-to-MO groups
(p<0.05). However, as shown in Table 4, when comparing
groups with each other, there were no statistically
significant differences (p>0.05) in all three subscales
pre-operatively or post-operatively.

3.3 | Visual function index-14

When comparing the pre-operative and post-operative
VF-14 scores in the MF-to-MF group, a statistically sig-
nificant improvement was seen in all scores (p<0.05).
This indicates an improvement in the visual function in
general, for far, intermediate and near vision in patients
after the exchange of a MF-IOL to another MF-IOL. On
the contrary, in the MF-to-MO group, far and intermedi-
ate vision scores improved, but only the improvement in
the far vision was statistically significant (p=0.013). The
total and the near vision scores worsened, although not
significantly (p>0.05), in the MF-to-MO group after the
exchange of the MF-IOL with a monofocal IOL. Table 5
shows the results comparing VF-14 scores between both

groups. Pre-operatively, no statistically significant dif-
ferences existed in any of the scores between the two
groups (p>0.050). Post-operatively, there were statisti-
cally significant differences in the total score, intermedi-
ate vision and near vision, in favour of the MF-to-MF
group (p<0.05).

The Rasch version of the VF-14, the VF-8R, showed
that the mean (= SD) post-operative score of the MF-
to-MF group (—2.89+1.87) was significantly better
than the post-operative score of the MF-to-MO group
(—0.25+0.99) (p<0.001).

3.4 | Patient satisfaction

Tables 6 and 7 show the results of patient satisfaction
for the MF-to-MF and MF-to-MO groups respectively.
Percentage of patients with ‘very good’ or ‘good’ overall
post-operative satisfaction with far vision consisted of
83.4% in the MF-to-MF group versus 64.3% in the MF-
to-MO group. Regarding near vision, 55.6% of patients
had ‘very good’ or ‘good’ satisfaction in the MF-to-MF
group versus 14.3% in the MF-to-MO group. When
patients were asked if they would repeat the surgery
again, 66.7% answered ‘yes’ in the MF-to-MF group
versus 28.6% in the MF-to-MO group.

3.5 | Complications

In the MF-to-MF group the following complications
occurred. Zonular dehiscence occurred in both eyes of
one patient that had the initial MF-IOL implantation
89 months previously. The IOL-exchange was performed
with placement of the IOL, in both eyes, into the capsu-
lar bag after the implantation of a capsular tension ring.
Post-operative complications included: PCO requiring

85UB017 SUOWIIOD 8AIER1D) |qeal|dde sy} Ag peusenob ae sejoie O ‘8sN JO Sa|n. 1o AfeiqiT aUlIUO AB[IAN LO (SUONIPUOI-PUR-SWLB)/LL0D A8 1M Aelg 1 Ul Uo//SdNy) SUONIPUOD pue SWis 1 8L 89S *[Z0Z/TT/TT] uo Akigi]auljuo A8 IusWuIBA0D A[quiessy UseM AQ 0Z29T SO/TTTT OT/I0p/wWod"fe|IM Arelqipuljuo//:Sdny Wo) pepeojumod ‘2 ‘vZ02 ‘89/ESS/T



AL-SHYMALI ET AL.

TABLE 3 Comparative refractive and visual outcomes following the first multifocal intraocular lens and the second intraocular lens

implantation at 3 and 12months postoperative.

Preoperative Postoperative 3 months Postoperative 12 months
Multifocal to ~ Multifocal Multifocal Multifocal to Multifocal to  Multifocal to
Multifocal to Monofocal p to Multifocal Monofocal yJ Multifocal Monofocal yJ
UDVA 0.29+0.31 0.29+0.20 0.444 0.18+0.18 0.25+0.22 0.142 0.14+0.12 0.23+0.19  0.115
(logMAR)
UNVA 0.41£0.28 0.36+0.20 0.854 0.28+0.17 0.46+0.19 0.006 0.37+£0.24 0.49+0.21  0.006
(logMAR)
CDVA 0.17+0.31 0.13+0.12 0.545 0.03+0.05 0.06+0.07 0.044 0.03+0.07 0.06+0.07  0.318
(logMAR)
CNVA 0.29+0.28 0.24+0.17 0.859 0.01+£0.05 0.12+0.14 0.001 0.13+0.11 0.17+0.15  0.592
(logMAR)
SPHERE 0.17+0.63 0.23+0.88 0.493 0.36+0.47 —0.35+0.50 <0.001 0.32+0.70 —-0.31+0.63  0.001
(D)
CYLINDER —0.41+0.40 —0.68+0.51 0.037  =0.72+£0.48 —0.60+0.65 0.187  —0.55+0.47 —0.43+0.51  0.341
(D)
SE 0.00+0.55 —-0.08+0.81 0.897 0.00+0.52 —0.65+0.60 <0.001 0.01+0.56 —0.44+0.60  0.011
(D)

Abbreviations: CDVA, Corrected distance visual acuity; CNVA, Corrected near visual acuity; D, Diopters; SE, Spherical Equivalent; UDVA, Uncorrected

distance visual acuity; UNVA, Uncorrected near visual acuity.

TABLE 4 Quality of Vision questionnaire Rasch score. Scores of the patients before the exchange of a multifocal intraocular lens and after
the exchange with another multifocal intraocular lens or with a monofocal intraocular lens.

Preoperative

Multifocal to Multifocal to

Multifocal Monofocal
Frequency 61.26+£16.42 69.77+14.36
Severity 54.20+17.83 61.08+13.58
Bothersome 59.66+18.12 67.92+14.46

Postoperative

Multifocal to Multifocal to
P Multifocal Monofocal P
0.091 35.87+29.40 34.46+16.33 0.561
0.157 34.20+32.26 28.46+14.09 0.640
0.127 32.33+£35.97 28.85+16.22 0.514

Note: The greater the score (maximum 100), the worse is the quality of vision.

TABLE 5 Visual Function Index-14 questionnaire score and Visual Functioning Index-8R questionnaire score.

Preoperative
Multifocal to Multifocal to
Multifocal Monofocal
VEF-14 Total Score 58.73+23.06 67.61+25.50
Far 61.62+22.80 73.65+23.95
Intermediate 66.90+£25.01 78.87+23.71
Near 53.89+29.13 52.88+36.04
VF-8R Total score —0.49+1.27 —1.30+2.40

Postoperative

Multifocal to Multifocal to
P Multifocal Monofocal P
0.342 87.41+13.81 63.79+10.86 <0.001
0.116 87.94+14.39 90.95+8.78 0.905
0.141 94.21+10.80 79.44+19.29 0.005
0.834 82.50+18.96 25.00+29.22 <0.001
0.639 —2.89+1.87 —0.25+0.99 <0.001

Note: Mean scores of the patients before the exchange of a multifocal intraocular lens and after the exchange with another multifocal intraocular lens or with a
monofocal intraocular lens. The greater the score (maximum 100), the better is the visual function.

a laser posterior capsulotomy in two eyes. Two eyes of
a patient showed a moderate decentration following the
IOL exchange (a diffractive model), with no impact on
the visual outcome.

In the MF-to-MO group the following complications
occurred: one eye that had a vertical tear along a previ-
ous posterior capsulotomy, with vitreous loss, requiring
anterior vitrectomy (the IOL was implanted within the
bag eventually). Post-operative complications included

mild anterior uveitis post-exchange in one eye that was
medically treated successfully. In addition, a decen-
tred IOL was observed in another eye post-operatively.
The decentration was approximately 0.7mm and was
caused by the inadequate location of the lens inside
the capsular bag that was partially retracted. Despite
the dislocation, the QoV scores still improved in this
patient with stable visual acuity before and after the
exchange.
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TABLE 6 The percentage of patients answering four questions regarding their overall satisfaction with their vision for different distances,
their willingness to repeat the surgery, their spectacle independency and the frequency of spectacle use, all with the first multifocal intraocular

lens versus the second multifocal intraocular lens.

What was your overall satisfaction with the vision?

With first Multifocal With second Multifocal

Far Intermediate Near Far Intermediate Near
Very good 5.6 0.0 0.0 16.7 38.9 27.8
Good 16.7 27.8 222 66.7 27.8 27.8
Average 33.3 444 38.9 0.0 16.7 16.6
Bad 5.6 5.6 11.1 11.1 11.1 27.8
Very bad 38.9 22.2 27.8 5.5 5.5 0.0

Would you repeat the surgery?

With second
With first Multifocal Multifocal
Yes 11.1 66.7
No 88.9 33.3
Were you spectacle independent?
With first Multifocal With second Multifocal
Far Intermediate Near Far Intermediate Near
Yes 83.3 72.2 61.1 88.9 83.3 66.7
No 16.7 27.8 389 11.1 16.7 33.3
How often you used spectacles?
With first Multifocal With second Multifocal
Far Intermediate Near Far Intermediate Near
Never 94.4 88.8 66.7 100.0 94.4 66.7
Almost never 5.6 5.6 5.6 0.0 0.0 5.5
Sometimes 0.0 0.0 5.6 0.0 5.6 0.0
Almost always 0.0 5.6 5.6 0.0 0.0 27.8
Always 0.0 0.0 16.7 0.0 0.0 0.0

4 | DISCUSSION

In this study, we considered that patients had real neuro-
adaptation failure when they were dissatisfied with their
vision even after we ruled out or treated any possible
cause for this dissatisfaction. Such causes may include
residual ametropia, posterior capsular opacification, dry
eye syndrome or IOL decentration. Residual refractive
error has been demonstrated to interfere significantly
with subjective satisfaction following MF-IOL surgery
(Seiler et al., 2019). In cases of neuroadaptation failure,
an IOL exchange may be required. Two separate previ-
ous reports from our group showed that exchanging a
MF-IOL with either another MF-IOL of a different opti-
cal profile or a monofocal IOL are feasible solutions for
neuroadaptation failure (Al-Shymali, Alié Del Barrio,
et al., 2022; Al-Shymali, McAlinden, et al., 2022). In the
current study, we aimed to compare the outcomes of
both treatment solutions along with expanding the sam-
ple size.

MF-IOL exchange is a complex procedure that can be
influenced by various challenges, such as capsular bag
retraction or disruption, zonular dehiscence and pos-
terior capsular rupture. Taking into consideration the

complications that happened in this consecutives case se-
ries, MF-IOL exchange may be considered a safe approach
but with meeting certain conditions such as an experienced
surgeon and maintaining the capsular bag intact before
and during the procedure. In some cases, with dissatisfac-
tion due to neuroadaptation failure that develop PCO, it
is important to postpone the Nd: YAG-capsulotomy if the
final decision will be MF-IOL exchange.

When evaluating the QoV questionnaire scores, we
saw a statistically significant improvement between
pre-operative and post-operative values in each group
independently. However, no statistically significant dif-
ference was found in the quality of vision after the ex-
change between both groups. On the other hand, there
was a statistical significant difference post-operatively
in all VF-14 scores except for far vision between both
groups. This brings us to the conclusion that the MF-
to-MF group had a better total, intermediate and near
visual function postoperatively compared to the MF-
to-MO group. When preoperative and postoperative VF-
14 scores were compared in each of the groups separately,
there was a significant improvement post-exchange in
the MF-to-MF group. In the MF-to-MO group, far vi-
sion improved significantly while the near vision scores
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TABLE 7 The percentage of patients answering four questions regarding their overall satisfaction with their vision for different distances,
their willingness to repeat the surgery, their spectacle independency and the frequency of spectacle use, all with the first multifocal intraocular

lens versus the second monofocal intraocular lens.

What was your overall satisfaction with the vision?

With Multifocal With Monofocal
Far Intermediate Near Far Intermediate Near
Very good 0.0 0.0 0.0 21.4 0.0 0.0
Good 0.0 0.0 21.4 429 35.7 14.3
Average 50.0 57.2 35.8 357 57.2 21.4
Bad 28.6 21.4 21.4 0.0 7.1 7.1
Very bad 21.4 21.4 21.4 0.0 0.0 57.2
‘Would you repeat the surgery?
With
With Multifocal Monofocal
Yes 0.0 28.6
No 100.0 71.4
Were you spectacle independent?
With Multifocal With Monofocal
Far Intermediate Near Far Intermediate Near
Yes 57.1 50.0 35.7 78.6 35.7 0.0
No 429 50.0 64.3 21.4 64.3 100.0
How often you used spectacles?
With Multifocal With Monofocal
Far Intermediate Near Far Intermediate Near
Never 78.6 71.4 64.3 64.3 21.4 0.0
Almost never 7.1 7.1 0.0 14.3 28.6 0.0
Sometimes 0.0 14.4 0.0 14.3 28.6 21.4
Almost always 14.3 7.1 28.6 7.1 21.4 14.3
Always 0.0 0.0 7.1 0.0 0.0 64.3

decreased, although not significantly, after the exchange.
Yet, this non-significant deterioration of the near vision
score can be explained by the fact that the patients were
asked about their daily activities even with glasses.
Nevertheless, we shall take into account that in the
MF-to-MO group, a more myopic refractive outcome was
observed (significant difference in sphere and SE com-
pared to the MF-to-MF group). Probably, this is due to
bias introduced by the surgeon by ensuring a more myo-
pic outcome when exchanging by a monofocal IOL, while
targeting an outcome closer to full emmetropia when a
new MF-IOL was planned. This difference in postopera-
tive SE and sphere is likely justifying the non-significant
change in UDVA observed in the MF-to-MO group (com-
pared to MF-to-MF group where it was significant), as
well as the slightly better efficacy index in the MF-to-MF
group, being the safety index equal in both groups.
Previous studies reported that the main cause be-
hind patient dissatisfaction with MF-IOLs was blurred
vision. Although most cases improved after Nd: YAG-
capsulotomy, spectacles or refractive surgery, some cases
required the explantation of the MF-IOL (Woodward
et al., 2009) (de Vries et al., 2011). IOL exchange should
be carefully considered and must be selected as the last

treatment option. Some patients remain dissatisfied after
the exchange surgery despite careful selection and good
visual acuity obtained after surgery. This may explain
the high percentage of patients that answered they would
not repeat the surgery again in both groups of this study,
especially the MF-to-MO group (71.4%).

When it comes to the satisfaction questionnaire, in the
MF-to-MF group, spectacle independence after the ex-
change for far, intermediate and near vision was 88.9%,
83.3% and 66.7% respectively. While in the MF-to-MO
group, the percentages of spectacle independent patients
were 78.6%, 35.7% and 0% for far, intermediate and near
vision respectively. These findings correlate with pre-
vious publications that compared outcomes after the
implantation of MF-IOLs and monofocal IOLs, where
most of them favoured MF-IOLs in terms of spectacle
independency (de Silva et al., 2016; Rosen et al., 2017).
This fact was confirmed as well with the UNVA outcome
that was significantly better in the MF-to-MF group
(0.37+0.24 logMAR) than in the MF-to-MO group
(0.49+0.21 logMAR) (p=0.006) at 12-months follow-up.
In regard to the postoperative overall satisfaction with
far vision, none of the patients (0%) in the MF-to-MO
group graded their vision as ‘bad’ or ‘very bad’ while
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16.6% of the patients in the MF-to-MF group graded
their far vision as ‘bad’ or ‘very bad’.

Taking into consideration all the above mentioned,
before the implantation of any MF-IOL it is crucial to
explain to the patient the trade-offs of MF-IOLs. The pa-
tient should understand the concessions to be made such
as decreased quality of vision and contrast sensitivity or
some photic phenomena in exchange for convenience of
having good visual acuity in all distances. Besides, it is
critical that the patient learns about all probable out-
comes and complications of the surgery, including the
inadequate neuroadaptation process, and their possible
solutions. Although MF-IOL exchange is one of those
solutions, it is a complicated decision and should be indi-
vidualized to each patient.

The advantage of this study is the presence of a sec-
ond group where patients had their MF-IOLs exchanged
with monofocal IOLs. This gave us the opportunity to
compare the outcomes of both groups and extract the
pros and cons of exchanging a MF-IOL to either another
MEF-IOL or a monofocal IOL. However, the limitations
of this study include that it was a consecutive case se-
ries and not a randomized controlled trial. Even though
the total sample size is not small, it would be preferable
to increase the sample size of each group. Part of the
outcomes were based on subjective questionnaires an-
swered by the patients; therefore, the study may carry a
certain amount of patient expectation bias.

In conclusion, patient dissatisfaction and real neuro-
adaptation failure are a serious complications following
MF-IOL implantation that may force the surgeon to ex-
change the IOL. This decision should be made carefully
since some relevant intraoperative complications may
occur, but definitely not skipped as the quality of life of
such patients is deeply affected. In addition time runs
against the surgeon since the longer the time between the
implantation and the exchange, the more is the fibrosis
and retraction that may be expected in the capsular bag,
and the higher the intraoperative risks or the chances of
having an unsuitable capsular bag to keep the lens within
it. According to the present study, neuroadaptation fail-
ure can be managed by MF-IOL exchange with either a
different MF-IOL optical profile or a monofocal IOL. The
MF-to-MF group showed better post-operative patient
satisfaction thanks to the preservation of the near visual
function without glasses, which in the end was the origi-
nal expectation of the patient when selecting a MF-IOL.
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