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Purpose: To analyze and compare the mid-term objective and subjective performance of
two phakic intraocular lenses (PIOLs) — Visian® ICL™ V4c¢ and Artiflex® and to correlate
those results with anatomical parameters.

Patients and Methods: Observational retrospective study including thirty patients (15 for
each PIOL) randomly selected from those who underwent bilateral implantation of one of the
PIOLs (60 eyes were analysed). Uncorrected and corrected distance visual acuities (UDVA and
CDVA), anterior chamber structural parameters, and corneal endothelial cells density and
morphology were evaluated. Quality of vision was assessed both subjectively with
a questionnaire, and objectively using a double-pass technology optical quality analysis system.
Results: At the end of follow-up the Artiflex™ group showed better UDVA (0.95+0.11 vs 0.99
+0.05, p=0.027) and higher proportion of eyes reaching at least 20/20 (28/30 vs 18/30, p=0.005).
Excellent and similar objective scatter index (1.79+£0.9 vs 2.14+1.6, p=0.306) and modular
transfer function cutoff frequency (26.91+9.2 vs 26.51£11.9, p=0.784) results were achieved
in the HD Analyzer® and the questionnaire showed comparable high Satisfaction (55.7+3.5 vs
54.345.4, p=0.386) and low Dysphotopsia Scores (3.1+1.8 vs 2.1+2.2, p=0.213). The ICL group
showed inferior anterior chamber volume (p<0.001), and angle (p<0.001) and superior pupillary
diameter (p=0.007). Minimum follow-up was 24 months.

Conclusion: Both the Visian®™ ICLV4c™ and the Artiflex™ showed excellent optical perfor-
mance through the HD Analyzer™ technology, translated in high patient satisfaction. Overall,
both PIOLs showed similar safety, predictability, stability and effectiveness of for the reduction
of high sphero-cylindrical refractive errors, despite better UDVA results with the Artiflex®.
Keywords: astigmatism, Artiflex”, dysphotopsia, glare, halos, HD Analyzer™, high
myopia, phakic intraocular lens, spheric, toric, Visian® ICLV4c™

Plain Language Summary
Phakic intraocular lenses (PIOL) are options used since many years ago to decrease high
sphero-cylindrical refractive errors. With the increasing prevalence of these errors and the
evolving technology associated to these lenses, more patients can benefit from its implanta-
tion in the present and in the future. However, there are still some issues regarding the visual
quality and long-term safety of these lenses. In fact, PIOL implantation is mostly performed
on a demanding age group so the procedure should pursue perfection. However, it comprises
an additional refractive surface, prone to be associated with visual quality complaints.

The analysis of the vision quantity and quality associated to PIOL implantation is classically in
the dependency not only on refractive parameters but in retinal and optic nerve status and visual
cortex potential, many times impaired in high myopic patients.
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The present study aimed to make a comprehensive mid-term
analysis of eyes implanted with perhaps the two most implanted
PIOLs nowadays (Visian® ICLV4c™ and Artiflex™), including the
true refractive performance with a novel light scattering measuring
system (HD Analyzer™, Visiometrics), the anatomical status and
patient-reported subjective outcomes.

Both PIOLs showed excellent optical performance, despite better
UDVA results with the Artiflex™. Patient satisfaction was high with
both lenses, despite some associated disphotopic complaints in rela-
tion with the pupillary diameter.

Introduction

Despite phakic intraocular lens (PIOL) implantation (iris-
claw and posterior chamber) has been associated with
good visual outcomes, there are still some issues regarding
the visual quality and long-term safety of these lenses.'
Regarding most patients implanted being young and
active, and the fact that many of them present retinal
alterations or cortex limitations in the form of amblyopia,
the evaluation and comparison of both refractive lens
performance and the overall real quality of life achieved
is imperative.

In recent years, contrast sensitivity (CS) testing has
gained popularity, as it represents a more robust measure
of visual quality; however, its assessment might be com-
promised even in the presence of normal visual acuity.”
The CS function is influenced by all eye structures, from
the lacrimal tear film to the visual cortex, and it has been
reported to increase after PIOL implantation.”® The dou-
ble-pass imaging system (HD Analyzer™, Visiometrics®)
is a novel technology capable of measuring the light scat-
tering in the retina and the eye modulation transfer func-
tion, in various contrast conditions. In this way, the
limitations of the subjective psychophysical measure of
the CS function are overcome, making possible the assess-
ment of true refractive performance of the eye without
optic nerve and cortical compounds.” ®

Multiple studies have compared visual outcomes of the
earlier Visian®™ ICL™ models and the anterior chamber
iris-claw models of PIOL.'® There is only one study in the
literature comparing visual outcomes, other than visual
acuity, namely contrast sensitivity of the iris-fixed PIOL
Artiflex® (Artiflex) and the new Visian® ICL™V4¢ model
(ICL),"" and no studies addressing the light scattering in
the eye or the real-life visual function have been found.
Our study aims to describe and compare the mid-term
objective and subjective performance of these two

PIOL — ICLV4c and the Artiflex — and to correlate it
with anatomical parameters.

Patients and Methods
Design

Observational ~ cross-sectional — study set in the
Ophthalmology Department of a tertiary center — Centro
Hospitalar e Universitario do Porto, Porto, Portugal. The
study adhered to the tenets of the Declaration of Helsinki.
Approval was obtained from the “Departamento de
Ensino, Formacgao e Investigacdo” (DEFI), nr: 130-DEFI
/132-CE. The informed consent from the patients was
waived due to total anonymization and confidentiality of

the data and the absence of detailed individual data.

Population
We selected 30 consecutive patients that underwent bilat-
eral implantation of both spherical and toric ICLV4c (n=30
eyes) or Artiflex (n=30 eyes) in our department, with
similar follow-up time (minimum 24 months).

The eyes included respected the PIOL implantation
criteria followed in our department:

e Age between 21 and 45 years old;

e Refractive stability for more than 1 year;

e Pupillary diameter inferior to 6 mm;

e Corrected anterior chamber depth (from endothe-
lium) superior to 3 mm (Artiflex) and 2.8 mm (ICL);

e Central endothelial cell density superior to 2500/
mm?;

e Absence of corneal ectasia, previous refractive surgery,
history of glaucoma, uveitis, significant retinal pathol-
ogy or detachment and chronic systemic disease.

Data Gathering
Demographic data, medical history and the event of surgi-
cal complications were recorded.

Anterior segment structural parameters analyzed with
Scheimpflug technology (OCULUS Pentacam®™) were
anterior chamber depth (ACD, mm), volume
(ACV, mm®) and angle (ACA, °) and pupillary diameter
(mm). The central endothelial cell density (ECD, cells/
mm?®) was evaluated by specular microscopy (TOMEY
EM-3000"). The end of follow-up ACD value is the dis-
tance between the endothelium and lens body (ACD1).

The uncorrected distance (UDVA) and best-corrected
distance visual acuities (CDVA) were measured using
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Snellen visual acuity chart. For the statistical analysis, the
values were converted to the Logarithm of the minimum
angle of resolution (LogMAR). The final representation
was made both in Snellen and decimal notation for an
intuitive analysis. The ratio between postoperative UDVA
and preoperative CDVA was used as a representative way
to report the procedure overall efficacy (Efficacy Index).
Both the sphere, cylinder, spherical equivalent (SE) and
the defocus equivalent (DEQ) of the subjective refraction
before and after surgery were recorded.

Objective vision quality assessment was performed
using the HD Analyzer'™. The analyzed parameters
were: the objective scatter index (OSI); the modulation
transfer function cutoff frequency (MTF) and the predicted
visual acuities (decimal) within the 100% contrast level
(PVA), the 20% contrast level (PVA20) and the 9% con-
trast level (PVA9). Both OSI and MTF analysis were
measured under an artificial machine-made 4mm pupil
and the light conditions in the PVAs measurements were
automatically generated by the device.

Subjective real-life vision quality was assessed apply-
ing a modification of the validated Cataract TyPE Spec
Questionnaire (Attachment 1), which was divided in two
steps. The first included 6 general satisfaction questions
graded from 1 to 10 and measured in a 60-pointed score
(Satisfaction Score); the second reports, in a scale from 0
to 3, the presence and degree of glare sensitivity, photopic
halos, with

a 9-pointed score (Dysphotopsia Score).

and scotopic subsequent creation of
A subgroup comparative analysis was made stratifying
all sample for the toricity of the PIOL implanted and

reports of glare sensitivity or scotopic halos.

Statistical Analysis

Statistical analysis was performed with the SPSS, version
24.0 (SPSS, Chicago, IL"). Normality of the data was
tested with the Shapiro—Wilk test. When parametric ana-
lysis could be applied, the Student’s #-test was used to
compare the variables. When nonparametric tests were
needed, the Wilcoxon rank-sum test was applied.
Correlations were studied with Spearman rank correlation
method. Comparison of categorical variables was studied
by the Fisher’s exact test. Values are show as mean +
standard deviation unless otherwise specified. All p-values
(p) were 2-sided, and p-values <0.05 were considered

significant.

Results

Baseline demographic, clinical and anatomical data from
both the 15 patients (30 eyes) implanted with the Visian®
ICLV4c™ and the 15 patients (30 eyes) implanted with the
Artiflex® are shown in Table 1. Overall mean age was 36.4
+5.6 years. The mean follow-up time was 39.6+10.4
months. Anatomically, the Artiflex group had significantly
higher ACV (p<0.001) (Table 1). No other statistically
significant baseline differences were found. All procedures
were uneventful.

Visual Acuity and Spherical Equivalent

Overall, the procedure provided a minimum of one Snellen
line gain in 23/60 eyes (38%) and 1 eye (ICL group) lost 1
line between baseline CDVA and final UDVA, from 20/25
to 20/32 (Figure 1). Forty-six out of sixty eyes (77%)
presented at least a 20/20 UDVA with 55 eyes (92%)
within the SE plano target interval (—0.50 to +0.50) of
subjective refraction (Figures 2 and 3). Mild improvement
in visual acuity with optical correction was additionally
observed in 7 eyes of the ICL group (mean SE —0.53D;

Table | Baseline Characteristics per PIOL

Visian® Artiflex® P
ICLV4c™
N=30 N=30

Demographic data (mean  standard deviation)

Age (years) 35359 376 £52 0.262
Gender, M/F 6/9 7/8 1.000%
Follow-up (months) 385 + 10.1 40.7 £10.7 0.430
Clinical data (mean * standard deviation)

CDVA (decimal) 0.86 +0.11 0.89 +0.15 0.190
[LogMAR] [0.066] [0.051]

SE (diopters) (-)8.25 + 2.6 (-)8.64 2.6 0.566
Sphere (diopters) (-)7.38 £ 2.7 (-)7.62 £ 2.4 0.719
Cylinder (diopters) (-)1.76 £ 1.3 (-)205 = 1.6 0.438

Anatomical parameters (mean * standard deviation)

ACD (mm) 3.19£0.15 326 £0.16 0.09%
ACV (mm?) 186.67 + 273 | 20645 +22.7 | <0.001
ACA (°) 39.1 + 44 415+74 0.122
ECD (cells/mm?) 29785 + 408 | 29763 +266 | 0.980
Pupillary diameter 326 + 0.6 3.56 + 0.73 0.094

(mm)

Notes: Statistical significance at p<0.05 (bold), *Fisher’s exact test.
Abbreviations: M, male; F, female; CDVA, corrected distance visual acuity; SE,
spherical equivalent; ACD, anterior chamber depth; ACV, anterior chamber volume;
ACA, anterior chamber angle; ECD, central endothelial cell density.
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Figure | Visual acuities at baseline and at the end of follow-up (all eyes).

mean DEQ 0.78) and in 4 eyes of the Artiflex group (mean
SE —0.65D; mean DEQ 0.9), but less than one line in all.

Despite similar number of eyes reaching the plano target
SE interval (<0.5D SE) (28/30 vs 27/30, p=1.000) and
a minimum of one Snellen line gain (12/30 vs 11/30,
p=1.000), the Artiflex group showed better UDVA (0.95
+0.11 vs 0.99+0.05, p=0.027) and higher proportion of eyes
reaching at least 20/20 (28/30 vs 18/30, p=0.005) (Table 2).

Objective and Subjective Quality of Vision
The objective quality of vision assessment presented
excellent results in both groups, without significant differ-
ences between groups (p>0.05) (Table 2). Concerning the
contrast-associated variation in the PVAs, and starting
from 100% level, an overall loss of 2.5 lines to 20%
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Figure 2 Visual acuity differences between baseline and the end of follow-up (all eyes).
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Figure 3 Subjective spherical equivalent at the end of follow-up (all eyes).

level and 5 lines to 9% level were found, with no differ-
ences between groups (p>0.05 in all) (Table 2).

Analyzing the real-life vision quality questionnaire, the
average Satisfaction Score was high and similar in both
groups (p=0.386) and the average Dysphotopsia Score was
low and similar in both groups. There were no significant
differences between both groups regarding each type of
dysphotopsia report (p>0.05 in all) (Table 2).

Glasses independency was achieved in all patients
from the ICL group and one patient in the Artiflex group
needed glasses for distance vision.

Anterior Chamber Anatomical Parameters
Regarding anatomical results, normal range values at the end
of follow-up in both groups were found (Table 3). The ICL
group showed an inferior ACV (p<0.001), inferior ACA
(p<0.001) and superior pupillary diameter (p=0.007) com-
pared with the Artiflex group. The decrease from baseline in
the ACD (p=0.008), ACA (p<0.001) and pupillary diameter
(p<0.001) were more pronounced in the Artiflex group. The
decrease in the ECD was similar in both groups (p=0.615).

Subgroup Analysis
Toric PIOLs were implanted in 72.1% (n=44) of the eyes
(25/30 in the ICL group and 19/30 in the Artiflex group),
with overall mean baseline cylinder of 2.25+1.3D. No dif-
ferences were found between subgroups in both UDVA and
objective vision quality measurements (p>0.05) (Table 4).
Moderate to severe glare sensitivity was reported by 15
patients and moderate to severe difficult in adaptation to
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Table 2 End of Follow-Up Visual Acuity and Quality of Vision per PIOL

Visian® ICLV4c™ Artiflex® P
N=30 N=30
Visual acuity and refractive results
UDVA (decimal) [LogMAR] 0.95 £ 0.11 [0.022] 0.99 + 0.05 [0.004] 0.027
UDVA 2 1.0 (decimal) 18/30 28/30 0.005*
2 | Snellen line gain 12/30 11/30 1.000%*
Plano target (<0.5D SE) 28/30 27/30 1.000*
SE (diopters) (-)0.53 (-)0.65
DEQ (diopters) 0.78 0.90
Efficacy Index 1.105 .12
HD Analyser™ results
Osl 1.79 £ 0.9 214 £ 1.6 0.306
MTF cutoff frequency 2691 +9.2 2651 = 11.9 0.784
PVA (decimal) 0.887 £ 0.31 0.880 + 0.39 0.942
PVA20 (decimal) 0.640 + 0.24 0.627 + 0.27 0.841
PVA9 (decimal) 0.387 £ 0.14 0.377 £ 0.16 0.800
Questionnaire results — scores
Satisfaction Score 55.7 £ 35 543 +54 0.386
Dysphotopsia Score 3.1 £1.8 2.1 £22 0.213
Questionnaire results — patient reports (n=30)
Glare sensitivity 9/15 6/15 0.196*
Day halos /15 2/15 0.671*
Night halos 5/15 4/15 0.779*

Notes: Statistical significance at p<0.05 (bold), *Fisher’s exact test.
Abbreviations: UDVA, uncorrected distance visual acuity; SE, spherical equivalent; DEQ, defocus equivalent; OSI, objective scatter index; MTF, modulation transfer function; PVA,

predicted visual acuity within 100% contrast level; PVA20, predicted visual acuity within 20% contrast level; PVA9, predicted visual acuity within 9% contrast level.

Table 3 End of Follow-Up Anatomical Parameters and Its Variation from Baseline per PIOL

Visian® ICLV4c™ Artiflex® P
N=30 N=30
Anatomical parameters (mean  standard deviation)
ACD (mm) 3.08 £ 0.15%* 3.07 £ 0.16%* 0.812
ACV (mm?) 147.40 £ 17.6 177.77 £ 12.3 <0.001
ACA (°) 264 £ 4.9 41.1 £ 6.2 <0.001
ECD (cells/mm?) 27789 + 309 2741.2 + 477 0.537
Pupillary diameter (mm) 3.09 £ 0.57 2.75 £ 036 0.007
Variation (mean * standard deviation)
ACD (mm) (-)0.1'1 £ 0.08 (-)0.18 £ 0.13 0.008
ACV (mm?) (-)39.26 + 25.5 (-)30.30 £ 232 0.213
ACA (°) (-)12.66 = 4.7 (-)0.48 + 6.2 <0.001
ECD (%) (-)6.7 = 8 (-)79 9 0.615
Pupillary diameter (mm) (-)0.17 £ 0.7 (-)0.81 £ 0.7 <0.001

Notes: **Distance between corneal endothelium and PIOL, statistical significance at p<0.05 (bold).

Abbreviations: ACD, anterior chamber depth; ACV, anterior chamber volume; ACA, anterior chamber angle; ECD, central endothelial cell density; IOP, intraocular

pressure.
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Table 4 Subgroup Analysis, End of Follow-Up

Toric Non-Toric P Glare No Glare P Scotopic Halos | No Scotopic Halos | P

Eyes=44 Eyes=16 Patients=15 | Patients=15 Patients=9 Patients=21
UCVA (decimal) 0.96 + 0.09 0.99 + 0.05 0.168 | 0.98 + 0.08 0.96 + 0.09 0.227 | 099 £0.10 0.96 + 0.08 0.324
osl 207 1.3 1.66 £ 1.3 0.209 | 1.60 = I.1 233+ 14 0.029 | 16712 21313 0.237
MTF 2582+ 108 | 29.15+991 | 0.284 | 30.13 £9.38 2329 £ 103 0.011 | 2829 +94 26.03 £ 1.1 0.423
PVA (decimal) 0.86 £ 0.37 0.96 + 0.30 0.157 | 1.0l £0.34 0.76 + 0.32 0.005 | 0.94 £ 0.34 0.86 + 0.36 0418
PVA20 (decimal) 0.62 £ 0.26 0.68 + 0.23 0.189 | 0.71 £0.25 0.55 + 0.24 0.013 | 0.67 £0.22 0.62 £ 0.27 0.480
PVA9 (decimal) 037 £0.16 041 £0.13 0.194 | 043 £0.15 034 £ 0.15 0.020 | 041 £0.13 037 +£0.16 0.392
Baseline SE (D) 855+ 26 8.16 £28 0.628 | 898 £ 25 79227 0.115 | 929 £238 8.09 +24 0.128
Pupillary diameter (mm) | 2.88 + 0.48 3.01 £0.56 0.383 | 3.12+0.54 271 £037 0.001 | 3.05+0.55 271 £033 0510

Note: Statistical significance at p<0.05 (bold).

Abbreviations: UCVA, uncorrected visual acuity; OSI, objective scatter index; MTF, modulation transfer function; PVA, predicted visual acuity within 100% contrast level;
PVA20, predicted visual acuity within 20% contrast level; PVA9, predicted visual acuity within 9% contrast level; SE, spherical equivalent.

scotopic halos was reported by 9 patients. In the glare
complaining patients were found better results in OSI
(p=0.029), MTF (p=0.011), PVA (p=0.005) PVA 20
(p=0.013) and PVA 9 (p=0.020). Despite a tendency
towards better results in the scotopic halos complaining
patients, there were no significant differences between
groups regarding postoperative visual function (p>0.05 in
all). We found a higher pupillary diameter in the glare
complaining patients (p=0.001) but not in the scotopic
halos complaining patients (p=0.510) (Table 4).

Associations

A higher UDVA was associated with better results in
objective quality of vision assessment: OSI (r=0.377,
p=0.003), MTF (r=0.350; p=0.006), PVA (r=0.365;
p=0.004), PVA20 (r=0.338; p=0.008) and PVA9
(r=0.373; p=0.003). On the other hand, was not associated
with the subjective quality of vision assessment (p>0.05).

Worse objective vision quality results were associated
with higher baseline refractive measurements. The OSI
correlations were: 1=0.435 (p=0.001) with sphere and
=0.277 (p=0.032) with cylinder; the MTF correlations
were r=—0.335 (p=0.009) with sphere and r=—0.305
(p=0.018) with cylinder; the PVA correlations were r=
—0.330 (p=0.010) with sphere and r=—0.294 (p=0.022)
with cylinder; the PVA20 correlations were r=—0.323
(p=0.012) with sphere and r=—0.289 (p=0.025) with cylin-
der; the PVA9 correlations were r=—0.309 (p=0.016) with
sphere and r=—0.292 (p=0.024) with cylinder.

A worse Dysphotopsia Score was associated with better
results in the objective quality of vision assessment: for
OSIL, r=—0.291 (p=0.024); for MTF, r=0.336 (p=0.009); for
PVA, 1r=0.335 (p=0.009); for PVA20 r=0.336 (p=0.005);

for PVA9, r=0.357 (p=0.005). On the other hand, the
results on the Satisfaction Score were not associated with
any functional parameter (p>0.05 in all).

Discussion
Eyes with similar preoperative refractive errors implanted
with either ICL and Artiflex presented very good visual
acuities in the present study. Besides similar refractive
results, the Artiflex group achieved better UDVA out-
comes, not in line with those described by Awadein et al'?
which compared Artiflex with ICL V4b in each eye of the
same patient, and by Risk et al'' who presented
a comparison between the Artiflex with this new ICL
V4c. More than a third of eyes improved in, at least, one
line after the procedure, with an overall Efficacy Index of
1.11, similar between the two PIOLs. In fact, this improve-
ment in visual acuity has been reported in other studies,
and it might be attributed to the neutralization of the
concave effect

spectacle lenses

13,14

in high myopic
subjects.

In our sample, only 11 out of 60 eyes showed mild
additional improvements with sphero-cylindrical correc-
tion. These results are similar to those reported in the
study of Karimian et al'> which compared results with
ICL V4, Artiflex and Artisan®, where a refractive error
of nearly half a diopter, in average, was reported with
Artiflex and ICL. On the other hand, when comparing
only ICL V4c and Artiflex lenses, very good and similar
postoperative UDVA and CDVA have been reported; how-
ever, with slightly higher SE with both lenses, at 12
months post-procedure, comparing with the present
study."' It is important to refer that despite the high pro-
portion (44/60) of toric PIOLs implanted, in the present
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study, the refractive and visual acuities were no worse than
the reported in the aforementioned studies.

PIOL
a demanding age group and it comprises an additional

implantation is mostly performed on
refractive surface, prone to be associated with visual qual-
ity complaints. The assessment of visual quality, achieved
through CS testing, was compared between Artiflex and
the previous ICL model,'® or the new ICLV4c,11 and both
reported only slightly higher sensitivity in the Artiflex
group, mainly at low spatial frequencies. Regarding ocular
aberrometry, Karimian et al'®> reported that both ICL and
Artiflex implantation resulted in lower amount of aberra-
tions when compared to Artisan PIOL, and the ICL group
has the lowest amount of both total and higher-order
aberrations. There is controversy concerning the impact
of the central hole presented in the new V4c on patient’s
quality of vision when compared with the former V4.
Early reports'’ showed no difference regarding ocular
aberrations and CS, but a recent study'® highlighted an
increase in higher-order aberrations, mainly spherical, with
still no repercussion in patients complaints, which is jus-
tified by the small hole size, according to the authors.

To the best of our knowledge, the present study is the
first making a comprehensive quality of vision assessment
between these two lenses, both objectively and subjec-
tively, but one limitation is the fact that these parameters
were not evaluated preoperatively. Considering the groups
included in this study were comparable regarding age,
visual acuity and SE, postoperative comparison and
assessment seems appropriate. The light scattering in the
retina as a marker of global refractive performance of the
eye, including the implanted PIOL, showed excellent
results with both lenses. The MTF gives information
about the CS function, while evaluating only the ocular
optical quality. It thus overcomes the possible effect of
retinal, optic nerve or even amblyopic changes, which is
common in these patients. Our study showed outstanding
results in this setting, for both lenses. Despite being the
first study using this technology to compare between
PIOL, these results are consistent with the reported litera-
ture aberrometry outcomes.'>'? Furthermore, the excellent
light scattering results achieved with the V4c model, in
this study, emphasize the idea of only mild optic aberra-
tions resulting from residual effect of the central hole.'®

Considering PVA assessment — which can be under-
stood as the monocular visual acuity the patient would
have, should that magnitude depend only on optical fac-
tors — similar results were found at the 3 contrast levels,

when comparing both lenses, with a total decrease of
approximately 2.5 lines of Snellen, between 100% and
20% levels, and 5 lines between 20% and 9% levels,
which can be considered a very good optical performance.
The association found between worse objective quality of
vision results and higher preoperative spherical equivalent
highlights the subjective refractive state as a main predic-
tor of surgical outcomes.

Regarding subjective quality of vision assessment —
modified Cataract TyPE Spec Questionnaire®® — all
patients were found to be very satisfied with the procedure,
with the Artiflex group presenting slightly better results on
the Satisfaction Score. Complaints of glare were found in

half of patients, more than those
115

reported by
Karimian et al > and, in contrast, more in the ICL group;
however, the impairment on the adaptation to halos was
low and similar in both lenses.

In the subgroup analysis, the unexpected better results
achieved in the objective visual function assessment by the
glare complaining patients deserve a cautious analysis. It
is important to remember that, unlike artificial pupil-based
(4 mm) OSI and MTF measurements, real-life vision com-
plaints are related to personality factors and are influenced
by the patient pupillary status. Therefore, the significantly
higher pupillary diameter found at the end of follow-up in
the ICL group is, in our knowledge, the main ocular factor
explaining more glare reports, despite the slightly lower
light scattering found in the objective analysis. Moreover,
only those reporting glare had significantly higher pupil-
lary diameters, which validates our previous discussion.
Glare complaints were found both in patients with and
without residual SE, no differences found in the preopera-
tive SE between groups, therefore, the authors do not
consider the refractive error as an explanatory factor.
Nevertheless, the authors consider the sample size of
each subgroup a limiting factor in this analysis.

PIOL implantation is still subject to debate in many
countries, especially due to the risk of corneal endothelial
cell loss above the mean annual rate of 0.6%?" and the risk
of cataract development.'® The present study found a 6.7%
and 7.9% proportion of ECD decrease in the ICL and
Artiflex groups, respectively. Regarding ICL, the ECD
losses are slightly inferior to those found in a large meta-
analysis,”* including 4196 eyes in which a maximum of
9% was reported. Regarding the Artiflex group, the losses
are also slightly inferior than the 9.5% and 10.2% reported
at 5 year by Jonker et al, either in spheric and in toric
lenses, respectively.”> Our results are in line with those
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reported in literature, where the procedure is considered
the main cause for ECD loss during the first years after the
surgery.”* Despite the well-known greater trauma asso-
ciated to Artiflex implantation, this study showed no dif-
ferences in the variation of ECD between both groups. In
a meta-analysis including 6338 eyes® undergoing PIOL
implantation, the overall risk of developing cataract was
1.1% in the iris-fixated PIOL group (mean follow-up of
32.7 months) and 9.6% in the posterior chamber PIOL
group (mean follow-up of 19.2 months). None of the
patients in our sample had cataract in both groups, result-
ing in better outcomes than the previously reported stu-
dies. These results might be explained by the low mean
age of our sample, below that at which the cataract usually
appears and the use of V4c ICL model, associated with
less contact between the ICL and the crystalline lens and,
therefore, a more physiologic aqueous humor flow.*>

Concerning anatomic parameters, significantly lower
ACA and ACV were found in the ICL group. The ACA
is considered the parameter that better reflects the AC
anatomy and a significantly greater variation was observed
in the ICL group, similar to previous results.”® Despite the
variation in the ACD in the Artiflex group, there was not
a variation in the ACA, which guarantees safety, since the
ACD after implantation is the critical distance between the
corneal endothelium and the PIOL (ACD¥*) and, therefore,
an erroneous measurement of the AC anatomy.

The advantages of the present study are predominantly:
the similar baseline characteristics; the same number of
eyes in each group; the high proportion of toric lenses in
both groups; the analysis of the new ICL V4c model; the
comprehensive assessment of quality of vision, both with
a new objective measuring technology and with comple-
mentary subjective data; the follow-up period since the
procedure. The disadvantages and limitations considered
in this study are the retrospective nature, the small sample
size, and the lack of baseline data on quality of vision

parameters.

Conclusion

Both the Visian® ICLV4c¢™ and the Artiflex® showed
excellent optical performance through the HD

Analyzer™ technology, translated in high patient satisfac-
tion in the subjective questionnaire, despite some asso-
ciated disphotopic complaints in relation with the
pupillary diameter. Overall, both PIOLs showed similar

safety, predictability, stability and effectiveness of for the

reduction of high sphero-cylindrical refractive errors,
despite better UDVA results with the Artiflex®.
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