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Purpose: To perform a multimodal assessment of refractive outcomes and quality of vision (QoV) in patients with high myopia 
submitted to multifocal intraocular lens (IOL) implantation.
Methods: Retrospective study that included consecutive eyes with high myopia (axial length [AL] >26.00mm) submitted to multi-
focal IOL implantation between January 2014 and February 2020. Minimum follow-up time was 3 years. QoV was evaluated with the 
Objective Scatter Index (OSI) and the Modular Transfer Function (MTF) by HD Analyzer®. Two QoV questionnaires were applied to 
patients in which both eyes were included: the McAlinden and the Catquest-9 SF.
Results: We included 50 eyes (28 patients). The mean follow-up time was 5.4±1.0 years. Comparing to month 1 after surgery, at the 
last follow-up visit, there was a decrease in the uncorrected visual acuity (0.14±0.13 vs 0.08±0.09 LogMAR, p=0.024), a negative 
increase in the spherical equivalent (−0.31±0.60 vs −0.02±0.20, p=0.006) and no changes in the best-corrected visual acuity (p>0.999). 
An uncorrected near visual acuity of at least J2 was achieved in 89% of eyes one month after surgery and in 91% of eyes at the last 
follow-up visit (p=0.829). At the last follow-up, the mean OSI was 5.1±1.8 and the mean MTF was 17.5±10.6. Some degree of near 
vision difficulty was reported by 91% of patients, and 74% of patients reported photic phenomena (halos, glare, starbursts). However, 
most patients reported that these symptoms caused none to little bothersome. At the last follow-up, 87% of patients were at least fairly 
satisfied with the surgery.
Conclusion: Even after a mean follow-up time of 5 years, patients maintained good uncorrected visual acuity. Even though most 
patients experienced some degree of near vision difficulty and visual symptoms, globally, our patients were satisfied with their current 
vision, and the experienced symptoms did not have a significant impact on their daily lives.
Keywords: refractive surgery, multifocal intraocular lens, high myopia

Introduction
Myopia is a common refractive error. In 2010, it was estimated that it affected 1950 million people, around 28% of the 
world’s population, with projections indicating that this value could increase to 4758 million people by 2050, affecting 
near 50% of the population. Regarding high myopia, it was estimated that it affected 277 million people in 2010 (4.0% of 
the global population) and that it will affect 938 million people by 2050 (9.8% of the global population).1

Refractive correction of myopia can be achieved by the use of spectacles or contact lenses and with refractive 
surgery.1 In patients with myopia and presbyopia, the procedure of choice for refractive correction is usually Refractive 
Lens Exchange (RLE), which consists of removing the clear lens followed by the insertion of an intraocular lens (IOL) in 
the capsular bag.2 Multifocal IOLs are an option often considered.3

Previous studies have reported good visual and refractive outcomes after multifocal IOL implantation.4 However 
some studies showed worsening of contrast sensitivity and more visual symptoms (such as glare, halos or starbursts) 
compared to monofocal IOLs.5,6 In patients with high myopia, further questions may be raised. In long axial lengths, 
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biometric formulas are not as accurate, increasing the risk of postoperative errors, especially hyperopic.4,7,8 This is 
particularly important in the setting of multifocal IOLs, as even small residual refractive errors can limit visual 
performance.9 In patients who require toric IOLs, the outcomes may also be affected by the presence of larger capsular 
bags, which increase the risk of lens rotation.7 Postoperative complications may also limit the success of the intervention. 
Both younger ages and high myopia have been previously associated with an increased risk of retinal detachment after 
lens surgery.10 Finally, most cases of pathological myopia happen in eyes with high myopia, and its development may 
compromise the long-term visual results.11 Hence, all these factors need to be weighted when considering the implanta-
tion of multifocal IOLs in high-myopic patients, as they may lead to postoperative unsatisfaction.

With the increasing prevalence of myopia, it is expected that the number of patients looking for surgical correction 
will also increase. Our purpose is to evaluate the long-term outcomes of correction of high myopia with RLE and 
multifocal IOL implantation and to evaluate the quality of vision of these patients.

Methods
We performed a retrospective study that included consecutive eyes with high myopia submitted to RLE with multifocal 
IOL implantation between January 2014 and February 2020 in Centro Hospitalar Universitário de Santo António. High 
myopia was defined as an axial length (AL) equal to or superior to 26.00 mm. Only patients with a minimum follow-up 
of 3 years were included. Eyes with a previous history of refractive surgery were excluded.

In our center, all patients who wish for eyeglass independence undergo a careful preoperative study that includes, in 
addition to a complete ophthalmological examination, corneal endothelial assessment, corneal tomography, and an optic 
disc and macular optical coherence tomography (OCT) scan. The inclusion criteria for multifocal IOL implantation are 
the presence of a distance refractive error associated with presbyopia, the absence of anterior or posterior segment 
pathology that might compromise visual potential (such as glaucoma, myopic tractional maculopathy, corneal leucomas, 
among others), the presence of a posterior vitreous detachment, and realistic expectations in relation to the surgical 
outcomes. Previous history of amblyopia, retinal detachment in the same or contralateral eye, or the presence of multiple 
peripheral retinal degenerative changes contraindicate multifocal IOL implantation. Prior to surgery, all myopic patients 
were observed with a 3-mirror Goldmann lens under mydriasis to exclude the presence of retinal holes or other lesions 
that increase the risk for rhegmatogenous retinal detachment.

The surgical procedure consisted of the creation of two clear cornea incisions (the main port with 2.4mm at 140° degrees), 
followed by continuous circular capsulorhexis, hydrodissection, lens phacoaspiration, and insertion of the multifocal IOL in 
the capsular bag. As the wounds were self-sealing, no sutures were used. The choice of the IOL was based on the patient’s 
social and work context, visual needs, psychological profile and expectations. In the presence of astigmatism equal to or 
superior to 1 diopter (D), a toric IOL was implanted. All surgeries were performed by three experienced refractive surgeons.

The IOLs implanted were the bifocal or trifocal ATLISA® (Models 809M, 909MP, 909M, 839 MP; 939 MP; 
Carl Zeiss Meditec AG, Jena, Germany) and the Tecnis® ZLB00 (Johnson & Johnson Vision, USA).

This study was performed in accordance with the Declaration of Helsinki in its latest amendment and is in accordance 
with the ethical requirements of the Institutional Review Board of Centro Hospitalar Universitário de Santo António 
(Departamento de Ensino, Formação e Investigação). All patients gave written informed consent after explanation of the 
study purpose and design.

We analyzed patients’ medical records at three timepoints: at baseline, 1 month after surgery and at the last follow-up 
visit. Distance (6m) uncorrected (UCVA) and best corrected visual acuity (BCVA) were evaluated with the Snellen chart and 
converted to the LogMAR scale for statistical purposes.12 Near vision (33 cm) was evaluated with the Jaeger chart. The 
spherical equivalent (SE) was also recorded. The safety and efficacy indexes were calculated. The safety index was 
calculated as the postoperative BCVA divided by the preoperative BCVA. The efficacy index was defined as the post-
operative UCVA divided by the preoperative BCVA. The cut-offs considered were 0.85 for the safety index and 0.80 for the 
efficacy index. For both indexes, values below the cut-off indicate loss of more than two lines of visual acuity.13

Demographic data (age and gender) and the AL at the time of surgery were recorded. In the last visit, the AL, the 
presence of posterior capsular opacification or posterior capsulotomy, the macular status, history of complications after 
surgery (such as retinal detachment), and the vision quality were also evaluated. AL was measured with the IOL Master 
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500® or 700® (Carl Zeiss Meditec, Jena, Germany), in accordance with the device used for preoperative assessment. 
Macular status was assessed with a spectral domain OCT (SD-OCT, Spectralis®, Heidelberg Engineering, Heidelberg, 
Germany).

Vision quality at the end of follow-up was objectively evaluated with the Objective Scatter Index (OSI) and the 
Modular Transfer Function (MTF) with the HD Analyzer® (Visiometrics S.L., Terrassa, Spain). Additionally, two quality 
of vision questionnaires were applied to patients in which both eyes were included in this study: the McAlinden and the 
Catquest-9 SF.

The McAlinden questionnaire is a 30-item instrument that evaluates 10 symptoms (glare, haloes, starbursts, hazy vision, 
blurred vision, distortion, double vision, fluctuation, focusing difficulties, and depth perception) rated on each of three scales 
(frequency, severity, and bothersome).14 Due to the small number of answers on the scale severity and bothersome (patients 
that answered “never” in the frequency scale do not answer the other two scales), Rasch analysis was not performed.

The Catquest-9 SF is a 9-item short form of the Catquest questionnaire, which was designed to evaluate the benefits of 
cataract surgery. The questionnaire is divided into two parts. The first one contains seven questions related to experienced 
difficulties in daily tasks (reading, recognizing faces, seeing prices, walking on uneven ground, doing needlework/handicraft, 
reading text on television, or performing a hobby). The second part has two global assessment questions related to experienced 
difficulties in daily life caused by the present vision and to general satisfaction with the present vision.15

A sub-analysis was performed, comparing trifocal and bifocal IOLs, the ATLISA® with the Tecnis IOLs® and toric 
and non-toric IOLs.

Statistical analysis was performed using IBM® SPSS® Statistics version 26. The normality of the data was assessed 
using the Shapiro–Wilk test. Descriptive statistics are shown as mean±standard deviation. For categorical variables, 
descriptive statistics are shown as relative frequencies. For comparisons over time, repeated measures analysis and paired 
tests were performed, followed by a post-hoc Bonferroni correction when appropriate. For comparison between groups, 
independent sample tests were used. For comparisons between categorical variables, the Fisher’s exact test was used. For 
correction of baseline differences, an analysis of covariance with Bonferroni correction was performed. Statistical 
significance was considered in the presence of a p-value inferior to 0.05.

Results
This study included 50 eyes of 28 patients. Baseline characteristics and IOL type are described in Tables 1 and 2, 
respectively. The mean follow-up time was 5.4±2.1 years after surgery.

Postoperative Complications
None of the eyes developed retinal detachment or neovascular membranes during follow-up. Two eyes developed an 
epiretinal membrane, one of which with intraretinal cysts. One eye developed pigmented retinal epithelium changes.

Table 1 Baseline Characteristics

Age, mean±SD, years 56.5±13.1 [40–64]

Gender, n (%) 19 (68%) woman

Axial length, mean±SD, mm 27.3±1.4 [25.7–31.8]

K1, mean00B1SD, D 43.4±1.4 [40.1–45.8]

K2, mean±SD, D 44.5±2.0 [41.6–47.5]

SE, mean±SD, D −9.3±4.4 [−25.0 – −3.0]

Sphere, mean±SD, D −8.5±4.1 [−22.50 – −2.3]

Cylinder, mean±SD, D −1.8±1.3 [−5.0–2.0]

Abbreviations: SD, Standard deviation; D, Diopters; SE, Spherical equivalent; 
IOL, Intraocular lens.
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At the last follow-up visit, 42% of eyes had already undergone Nd: YAG posterior capsulotomy, and 14% had mild 
posterior capsule opacification. There was no association between the IOL type and the development of posterior capsule 
opacification (p=0.750).

Visual and Refractive Results
One month after surgery, the UCVA was 0.08±0.09 LogMAR (p<0.001). The mean safety index was 1.2±0.3, with 93% 
of eyes having ≥0.85, and the mean efficacy index was 1.2±0.3, with 98% of eyes having ≥0.80. At the last follow-up, the 
UCVA decreased slightly to 0.14±0.13 LogMAR (p=0.024). Changes in BCVA and UCVA are summarized in Table 3. 
An UCVA equal to or better than 0.1 logMAR was achieved in 76% of eyes at month 1 and in 63% at the last follow-up 
visit (p=0.072). At the last follow-up visit, 22% of eyes had a better UCVA compared to month 1, and 46% of eyes had 
a worse UCVA (26% - 1 logMAR line, 9% - 2 logMAR lines, 4% - 3 logMAR lines, 7% - 4 logMAR lines). Of the eyes 
that had worse UCVA at the last follow-up visit, 72% had a refractive error, 14% had retinal changes, and 14% had 
posterior capsular opacification.

An uncorrected near visual acuity of at least J2 was achieved in 89% of eyes one month after surgery and in 91% of 
eyes at the last follow-up visit (p=0.829). The near visual acuity is summarized in Table 4.

The mean SE decreased after surgery (p<0.001) but had a slight negative increase at the last follow-up visit, 
compared to month 1 (−0.31±0.60 vs −0.02±0.20, p=0.006). Changes in SE are summarized in Table 3.

All patients obtained eyeglass independence in the first month after surgery. At the end of follow-up, 3 (11%) patients 
required eyeglasses. Two required eyeglasses for distance and near vision, and one patient only for near activities.

At the last follow-up, there was an increase in the AL (∆=0.13±0.37 mm, p=0.038), and no changes in the K1 (∆=0.06 
±0.35 D, p=0.279) and K2 (∆=0.02±0.05 D, p=0.831).

Quality of vision
Twenty-three patients had both eyes included in this study and answered the quality of vision questionnaires at the 

last follow-up visit.

Table 2 Multifocal Intraocular Lens Characteristics

Bifocal, n (%) 21 (42%)

Trifocal, n (%) 29 (58%)

Toric, n(%) 24 (48%)

Sphere, D, mean±SD 9.4 ± 3.9

Cylinder, D, mean±SD 1.2 ± 1.4

Near addition, D, median [range] 3.33 [2.75–3.75]

Abbreviations: SD, standard deviation; D, diopters.

Table 3 Distance Visual Acuity

Preoperative Month 1 p-value Last follow-up p-value*

UCVA 1.16±0.44 0.08±0.09 <0.001 0.14±0.13 0.024

BCVA 0.14±0.13 0.06±0.09 <0.001 0.07±0.09 0.999

SE −9.3±4.4 −0.02±0.20 <0.001 −0.31±0.60 0.006

Notes: statistically significant values are highlighted in bold. *Month 1 vs last follow-up visit. 
Abbreviations: UCVA, uncorrected visual acuity; BCVA, best-corrected visual acuity; SE, spherical 
equivalent.
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In the Catquest-9SF, 52% of patients were very satisfied with their current vision, 35% of patients were fairly 
satisfied, and 13% of patients were rather dissatisfied. Some degree of difficulty in a near vision activity was reported by 
91% of patients. Most patients rated that difficulty at the lowest level (some). The detailed data is represented in Figure 1.

In the McAlinden questionnaire, 74% of patients reported photic phenomena (halos, glare, or starbursts). The 
frequency of experienced visual symptoms and their severity, according to the McAlinden questionnaire, are detailed 
in Figures 2 and 3, respectively. Regarding the bothersome these symptoms caused, most patients reported it to be none 
to mild (Figure 4).

At the last follow-up visit, the mean OSI was 4.8 ± 1.8 and the mean MTF was 17.5 ± 10.6.

Table 4 Near Uncorrected Visual Acuity (Jaeger Scale)

Postoperative Last Follow-Up 
Visit

p-value

J1 54% 61% <0.001

J1.5 20% 10% 0.165

J2 15% 20% 0.033

J3 11% 5% 0.012

>J3 0% 4% –

Note 1: The values are expressed as relative frequency (%) of the total 
number of eyes.

Figure 1 Difficulties in daily life activities. 
Notes: Results obtained from the Catquest-9SF in patients submitted to bilateral multifocal intraocular lens implantation. Values are presented as a relative frequency (%) of 
the total number of patients.
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Comparison Between Different Intraocular Lenses
A trifocal IOL was implanted in 42% of eyes and a bifocal in 58%. Patients submitted to trifocal IOL implantation had 
better preoperative BCVA (0.09±0.09 vs 0.17±0.14 LogMAR, p= 0.018) and less negative SE (−7.6±2.7 vs −10.4±5.1 D, 

Figure 2 Frequency of visual symptoms. 
Notes: Results obtained from the McAlinden questionnaire in patients submitted to bilateral multifocal intraocular lens implantation. Values are presented as a relative 
frequency (%) of the total number of patients.

Figure 3 Severity of visual symptoms. 
Notes: Results obtained from the McAlinden questionnaire in patients submitted to bilateral multifocal intraocular lens implantation. Values are presented as a relative 
frequency (%) of the total number of patients.
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p=0.021). The preoperative UCVA was similar between groups (1.12±0.52 vs 1.22±0.37 LogMAR, p=0.134). After 
correcting for preoperative differences, there were no statistically significant postoperative differences between IOLs 
(p>0.110).

An ATLISA® IOL was implanted in 71% and a Tecnis® IOL in 29% of eyes. When comparing the ATLISA® and 
Tecnis® IOLs, there were no statistically significant differences in the preoperative BCVA (0.14±0.14 vs 0.14±0.08 
LogMAR, p=0.741), UCVA (1.14±0.36 vs 1.18±0.25 LogMAR, p=0.463) and SE (−8.9±4.9 vs −10.1± 3.3 D, p=0.093). 
There were no differences between IOLs in both postoperative timepoints (p>0.098).

Comparing toric (48%) IOLs with non-toric (52%), there were no preoperative differences in the BCVA (0.14±0.12 
vs 0.13±0.14, p=0.479), UCVA (1.19±0.12 vs 1.14±0.25 LogMAR, p=0.384) and SE (−10.2±5.2 vs −8.3±3.3, p=0.136). 
There were no postoperative differences between IOLs (p>0.076).

These results of these comparisons are detailed in Table 5.

Figure 4 Bothersome of visual symptoms. 
Notes: Results obtained from the McAlinden questionnaire in patients submitted to bilateral multifocal intraocular lens implantation. Values are presented as a relative 
frequency (%) of the total number of patients.

Table 5 Comparison Between Different Intraocular Lenses

TRIFOCAL VS BIFOCAL

Month 1 Last Follow–Up Visit

Trifocal Bifocal p–value Trifocal Bifocal p–value

BCVA (logMAR, mean±SD) 0.04±0.08 0.09±0.09 0.648 0.07±0.08 0.07±0.06 0.867

UCVA (logMAR, mean±SD) 0.08±0.10 0.10±0.09 0.257 0.14±0.15 0.14±0.10 0.568

SE (D, mean±SD) −0.06±0.20 0.01±0.21 0.396 −0.30±0.55 −0.33±0.63 0.779

Near vision equal or better to J2 (J, %) 91% 86% 0.694 93% 89% 0.999

Photic phenomena (%) – – – 80% 73% 0.999

(Continued)
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Discussion
In our study, patients with high myopia who underwent multifocal IOL implantation obtained a good postoperative 
UCVA, with good safety and efficacy indexes. After a mean time of 5 years, most patients still maintained a good UCVA 
and eyeglass independence. A worse UCVA, compared with the first month after surgery, was observed in 46% of eyes. 
However, most of these cases had a decrease inferior to 2 logMAR lines and remained spectacle independent. This 
decrease in the mean UCVA is probably multifactorial, with contributions from posterior capsule opacification, possible 
changes in the lens position, and variation of the AL. Despite not reaching statistical significance, small changes in 
keratometry, may have an additive effect as well.

Concerning near vision, 91% of eyes had at least J2 at the last follow-up visit. Some patients had an improvement in 
their near visual acuity, due to an increase in the negative spherical equivalent. Most patients reported difficulties in some 
near vision activity, however, most also rated that difficulty at the lowest level.

Most of our patients had visual complaints, mostly hazy or blurred vision and photic phenomena. The reported 
incidence of visual phenomena varies significantly in the literature. A previous study that compared two multifocal IOLs 
in patients with a mean AL of 24 mm showed that the presence of photic phenomena was superior to 90%, higher than in 
our study.16 Another study also found a very high prevalence of postoperative visual phenomena (>80%).17 However, in 
these studies, the analysis was performed a few months after surgery. In our study, long-term neuroadaptation may have 
contributed to slightly better results. Nonetheless, in these studies, most patients had mild to moderate symptoms, and 
most did not find them very bothersome, as found in our patients.16,17 Multifocal IOLs were previously associated with 
higher rates of photic phenomena, compared to monofocals.5,18 Interestingly, another study in high-myopic patients did 
not find significant differences in the presence of visual symptoms (halos and glare) between the monofocal and 
multifocal IOLs evaluated.19

Table 5 (Continued). 

ATLISA® VS TECNIS®

Month 1 Last follow–up visit

BCVA (logMAR, mean±SD) 0.04±0.08 0.09±0.09 0.264 0.07±0.08 0.07±0.06 0.290

UCVA (logMAR, mean±SD) 0.09±0.10 0.07±0.08 0.485 0.13±0.12 0.18±0.13 0.150

SE (D, mean±SD) −0.05±0.17 0.07±0.26 0.169 −0.23±0.47 −0.57±0.83 0.098

Near vision equal or better to J2 (J, %) 89% 86% 0.999 92% 86% 0.602

Photic phenomena (%) – – – 73% 80% 0.999

TORIC VS NON–TORIC

Month 1 Last follow–up visit

Toric Non–toric p–value Toric Non–toric p–value

BCVA (logMAR, mean±SD) 0.07±0.10 0.07±0.08 0.850 0.09±0.08 0.04±0.05 0.076

UCVA (logMAR, mean±SD) 0.07±0.09 0.09±0.10 0.514 0.15±0.14 0.13±0.12 0.429

SE (D, mean±SD) −0.05±0.13 0.01±0.25 0.329 −0.27±0.52 −0.35±0.67 0.680

Near vision equal or better to J2 (J, %) 83% 92% 0.409 90% 91% 0.999

Photic phenomena (%) – – – 71% 86% 0.585

Notes: The presence of photic phenomena were evaluated with the McAlinden questionnaire in eyes submitted do bilateral IOL implantation. 
The results are presented as relative frequency of the total number of patients. 
Abbreviations: BCVA, Best-corrected visual acuity; UCVA, Uncorrected visual acuity; SE, Spherical equivalent; SD, Standard deviation; D, 
Diopters; J, Jaeger.
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Regarding visual quality, our patients had a low MTF and a high OSI mean value. In general, lower MTF and higher OSI 
values are associated with worse optical quality and higher intraocular scatter, respectively.20 Nevertheless, in our study, we 
had a high myopic population, and previous studies suggested that these patients have lower quality of vision.20,21 Studies 
reporting the effect of multifocal IOL implantation on the optical system quality are lacking. Alfonso et al19 showed in their 
study that, compared to low myopic eyes, high myopic eyes had lower contrast sensitivity, mainly at higher spatial 
frequencies, under photopic conditions, and at all spatial frequencies under mesopic conditions. This could be 
a contributing factor to the near vision difficulties experienced by our patients. Ogawa et al22 also observed that patients 
with high myopia had lower contrast sensitivity; however, the authors considered that it had almost no effect on visual 
function. Furthermore, in our study, diffractive IOLs were used. These IOLs have concentric rings that bend the light rays, 
directing portions of the light to distant and near focal points, resulting in either two or three retinal images, in the case of 
bifocal and trifocal IOLs, respectively.23 However, there is also a percentage of loss of light, which contributes to lower quality 
of vision, especially in scotopic and mesopic conditions.24,25 Further studies comparing the outcomes of multifocal IOL 
implantation in high, moderate, and low myopia are needed to understand its impact on the vision quality.

Previous studies showed that the risk of retinal detachment is higher in eyes submitted to phacoemulsification, with 
high myopia being an additional contributing factor.26 In our study, none of the eyes developed retinal detachment. We 
believe that preoperative retinal evaluation under fundus dilation with a 3-mirror lens to detect lesions that predispose to 
retinal detachment and assess the presence of posterior vitreous detachment is important to minimize the risk. Regarding 
myopic neovascular membranes, a previous study reported an incidence of 12.5% following cataract surgery.27 In our 
study, none of the eyes developed myopic neovascularization after surgery.

We performed a subgroup analysis, comparing the two different types of IOLs implanted (ATLISA® and Tecnis®), 
trifocal and bifocal IOLs, and toric and non-toric IOLs. In our study, after correcting for baseline differences when 
appropriate, similarly good results were found (no statistically significant differences). However, our study was not 
designed for this comparison, the number of eyes in each group was small (particular in the evaluation of photic 
phenomena, that only included patients with bilateral IOL implantation) and the groups were not well balanced due to the 
non-random choice of IOL. Thus, these results must be interpreted with caution.

Few studies evaluate the outcomes of multifocal IOL implantation in patients with high myopia. A previous study by 
Ogawa et al22 evaluated the outcomes of multifocal TECNIS IOL (ZMA00 and ZMB00, Abbott Medical Optics) implantation 
in patients with low and high myopia up to 12 months after surgery. After surgery, there were no differences in the distance and 
near uncorrected and corrected visual acuities, or spherical equivalent between both groups. Spectacle use was still necessary 
in 19% of patients in the high myopic group and 18% in the low myopic group. Furthermore, patients were satisfied with the 
surgical procedure and the reduced dependence on spectacles.22 The results of this study seem to suggest that the implantation 
of multifocal IOL in high myopes does not lead to worse results than the implantation in lower refractive errors. However, in 
turn, Alfonso et al,19 who compared the 6-month outcomes of the AcrySof ReSTOR SN60D3 IOL in eyes with high and low 
myopia, found that despite leading to good refractive and visual results in both groups, the UCVA and uncorrected and best- 
corrected near visual acuity were statistically better in eyes with low myopia.19

Wang et al28 compared the outcomes of the AcrySof IQ ReSTOR SN6AD3 multifocal IOL, the AcrySof IQ ReSTOR 
SN6AD1 multifocal IOL, and the AcrySof IQ SN60WF monofocal IOL, 6 months after surgery, in eyes with high myopia. As 
expected, the multifocal IOLs led to significantly better near visual acuity and superior eyeglass independence. The VF-7 
questionnaire scores were higher in patients with multifocal IOLs. The results of this study show that implanting a multifocal IOL 
in high myopes may have advantages over monofocal IOL in selected cases and does not lead to worse patient satisfaction.28

Martiano and Cochener29 evaluated high myopic eyes 6 years after AT LISA bifocal IOL implantation. As in our 
study, most patients (85%) achieved spectacle independence and 9% needed glasses for near vision. Visual symptoms, 
such as halos and glare, were reported by most patients (90%). Complaints of nocturnal halos and glare were worse 
during the first 6 postoperative months, with subsequent improvement. Two eyes developed a rhegmatogenous retinal 
detachment approximately 20 months after surgery, and one eye developed macular atrophy due to cystoid macular 
edema. Similar to our results, posterior capsulotomy was needed in 52% of eyes.29

Shen et al30 compared the AT LISA Tri 839MP and the LS-313 MF30 IOLs in eyes with high myopia. Both IOLs led 
to good visual and refractive outcomes, with a mean postoperative SE of −0.52±0.48 D in the MF30 group and −0.08 ±  
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0.16 D in the 839MP group. The 839MP group showed significantly better 3-month UCVA, BCVA and uncorrected near 
visual acuity. The MF30 group had a significantly higher VF-14 score but lower satisfaction with near vision quality.30

Alfonso-Bartolozzi31 et al found that implantation of a trifocal IOL led to good visual results in high-myopic eyes, 6 
months after surgery, with a pre-operative BCVA of 0.74 ± 0.20 and a postoperative UCVA of 0.91 ± 0.10 (Snellen).

Overall, the existing studies seem to suggest that, despite the consequent visual phenomena and possible reduced 
contrast sensitivity, implantation of multifocal IOL in high myopes leads to good visual and refractive outcomes and 
patient satisfaction.

Our study has some limitations, particularly the small number of participants. Furthermore, quality of vision 
assessment (questionnaires, OSI, and MTF) was not performed in the 1st month evaluation, so we could not evaluate 
its evolution over time. Some eyes had posterior capsule opacification. Despite being mild and not yet having an 
indication for posterior capsulotomy, it could affect the patient’s reported quality of vision. Regardless, as posterior 
capsule opacification is part of the natural course of an RLE surgery, we decided to include these patients. Another 
limitation is that our patients had different types of IOL implanted. However, this study aims to evaluate the long-term 
outcomes of multifocal IOL implantation in a real-life setting, in which the most appropriate IOL is chosen for each 
patient based on the preoperative individual assessment. Finally, in our study patients were operated by three different 
surgeons, which could lead to differences in surgical outcomes. However, the number of eyes with high myopia 
submitted to multifocal IOL implantation it usually small, and using the data of only one surgeon would significantly 
decrease of sample size. Regardless of these limitations, this is, to our best knowledge, one of the studies with the longest 
follow-up evaluating the outcomes of multifocal IOL implantation in patients with high myopia that also evaluated the 
objective and subjective quality of vision.

In conclusion, our patients obtained excellent postoperative UCVA, with good efficacy and safety indexes. Despite a slight 
decrease in the UCVA, after a mean follow-up time of 5 years, most patients remained eyeglass independent. Even though 
most patients experienced some degree of near vision difficulty and visual symptoms, globally, patients were satisfied with 
their current vision, and the experienced symptoms caused them none to little bothersome. Thus, multifocal IOL implantation 
seems to be a good option in patients with high myopia who wish for eyeglass independence, after proper selection.
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