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Purpose: To evaluate the performance and safety of the Extended Depth of Focus
Implantable Collamer™ Lens (EDOF ICL) for improvement of uncorrected near, intermediate
and distance visual acuity in phakic subjects with myopia and presbyopia.

Design: Prospective multicenter study.

Methods: Presbyopic subjects who required an EDOF ICL in the range of —0.50 D to —18.00 D,
exhibited < 0.75 D refractive astigmatism and required from +1.00 to +2.50 D reading add were
implanted bilaterally. Assessments at 6 months included uncorrected near, intermediate and
distance visual acuities, defocus curves, contrast sensitivity, responses to the National Eye
Institute Refractive Error Quality of Life Questionnaire and a Task Assessment Questionnaire.

Results: A total of 34 subjects completed the study. Investigators targeted emmetropia in all
eyes. Mean binocular uncorrected near, intermediate and distance visual acuities measured
logMAR —0.01 £ 0.05 (20/20), —0.02 £ 0.08 (20/19) and 0.07 + 0.10 (20/23), respectively.
Mean monocular uncorrected near, intermediate and distance visual acuities measured
logMAR 0.068 + 0.09 (20/23), 0.062 + 0.10 (20/23) and 0.16 £ 0.12 (20/29). There were
no clinically or statistically significant differences in contrast sensitivity between baseline
and 6 months under any testing conditions. Subjects reported significant improvements in
measures of vision-related quality of life and ability to perform tasks at all distances without
glasses or contact lenses. Overall, satisfaction with the EDOF ICL was high: postoperatively,
91.2% of subjects were satisfied with their vision.

Conclusion: This multicenter, prospective clinical investigation demonstrated the ability of
the EDOF ICL to correct myopia and presbyopia, resulting in improvement of uncorrected
near, intermediate and distance visual acuity without compromising the quality of vision. The
EDOF ICL allowed subjects to perform tasks of daily living without glasses or contact
lenses. Subjects reported significant improvements in quality of life with high levels of
spectacle independence and satisfaction.
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Introduction

Presbyopia, the age-related decline in focusing ability, reduces the quality of life.'
Presbyopia corrected with glasses is also associated with decreased quality of life,
“similar to that of treated hypertension, for the average person with the condition.””
The quality of life for patients with monovision is still worse than the quality of life
for younger emmetropic subjects.! Multifocal and extended depth of focus pseudo-
phakic intraocular lenses may increase spectacle independence; however, refractive

lens exchange increases the risk of retinal detachment.’

submit your manuscript

Dove n

http:

in 3

Clinical Ophthalmology 2020:14 2717-2730 2717

© 2020 Packer et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

T php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-2681-6641
http://orcid.org/0000-0002-0373-8209
http://orcid.org/0000-0003-1873-1613
mailto:mark@markpackerconsulting.com
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

Packer et al

Dove

The STAAR EVO+ Visian™ Implantable Collamer®
Lens with Aspheric Optic, referred to as the Extended
Depth of Focus Implantable Collamer Lens or EDOF ICL
(STAAR Surgical, Monrovia, California), represents a novel
approach to the surgical correction of refractive error and
presbyopia in phakic patients, and includes a combination of
the most advanced elements of the ICL platform, including
the central port (KS-
AquaPORT®) and an aspheric design which is theoretically

an increased optic diameter,

intended to provide up to about 2.0 D extended depth of
focus.* Published studies have demonstrated the safety and
effectiveness of the EVO and EVO+ ICLs for the correction
of myopia and astigmatism.” The objective of this prospec-
tive multicenter study was to evaluate the performance and
safety of the EDOF ICL for the improvement of uncorrected
near, intermediate and distance vision in phakic subjects with
presbyopia.

Materials and Methods

Subjects at 5 clinical sites in Spain and 1 site in Belgium
were enrolled if they were from 40 to 60 years of age,
required an ICL power of —0.50 D to —18.00 D, needed
from +1.00 to +2.50 D reading add and exhibited < 0.75
D refractive astigmatism in both eyes. Subjects were
excluded if they had anterior chamber depth < 2.8 mm
measured from the corneal endothelium to the anterior lens
capsule, anterior chamber angle < Shaffer Grade III, low
or abnormal endothelial cell density, previous ocular sur-
gery or irregular astigmatism.

A complete ophthalmic examination was performed at
baseline and subjects returned for 5 postoperative visits at
1 day, 1 week, 1 month, 3 months and 6 months. All visual
acuities were recorded using the M&S Clinical Trial Suite
(M&S Technologies, Inc., Niles, IL). This system com-
prises automated digital visual acuity and contrast sensitiv-
ity testing algorithms which can be customized specifically
to clinical protocol requirements, including defocus testing.
Near visual acuity was measured at 40 cm and intermediate
visual acuity was measured at 80 cm. Corneal white to
white distance and anterior chamber depth were measured
according to each investigator’s preferred methodology, eg,
Orbscan I (Bausch & Lomb, Rochester, New York), IOL
Master 700 (Carl Zeiss Meditec, Jena, Germany) or Lenstar
900 (Haag Streit, Koniz, Switzerland). The size and optical
power of the EDOF ICL were determined according to the
manufacturer’s specifications based on the preoperative
manifest refraction, white to white distance and anterior
chamber depth.

Investigators targeted postoperative

emmetropia with an acceptable variation of + 0.50
D manifest refraction spherical equivalent in all eyes. The
same aspheric design was implanted in all subjects irrespec-
tive of their preoperative add requirements.

Endothelial cell density was measured with the Konan
Cell-Check Specular Microscope (Konan Medical, Irvine,
CA). Postoperatively, ICL vault was measured with the
Visante AS-OCT (Carl Zeiss Meditec, Dublin, CA). Patient-
reported outcomes were assessed with the National Eye
Institute Refractive Error Quality of Life Questionnaire
(NEI-RQL 42).° Scores for subscales were calculated
according to the description provided by Hays and
Spritzer.” In addition, a Subjective Task Assessment
Questionnaire evaluated spectacle independence and patient
satisfaction.®

The surgical procedure was the same as that for the
EVO+ ICL with the central port design.” Briefly, after two
angled paracentesis incisions were constructed at 6 and 12
o’clock, 2% hydroxypropylmethylcellulose ophthalmic
viscosurgical device (OVD) was instilled in the anterior
chamber and a 3.2 mm temporal clear corneal incision was
constructed. The EDOF ICL was injected into the anterior
chamber and the footplates were positioned posterior to
the iris. Following complete removal of the OVD by
irrigation the wound self-sealed. Subjects were prescribed
a standard regimen of topical anti-inflammatory and anti-
biotic agents.

The primary performance endpoint was achievement of
monocular uncorrected near visual acuity of Snellen
equivalent 20/40 or better at 40 cm 6 months after implan-
tation in equal to or greater than 75% of implanted eyes.
Fleming’s two-stage design was used to optimize the sam-
ple size while allowing for early termination of the trial for
futility or performance. It was expected that 90% of eyes
would achieve the performance endpoint and the sample
size was therefore conservatively determined based on an
87.5% responder rate. Based on Fleming’s two-stage
design, 27 subjects (54 eyes) were enrolled prior to the
interim analysis. In case the study was not terminated due
to futility or reaching the performance endpoint, an addi-
tional 16 subjects (32 eyes) would have been enrolled for
a total of 43 patients (86 eyes). To allow for 10% attrition
over 6 months, a total of 48 subjects (96 eyes) would have
been enrolled for assessment of the primary and secondary
performance endpoints and the primary safety endpoint in
case the study was not terminated after the first stage. This
design yielded a one-sided type I error probability of 2.5%
and a power of 80% if the true response rate was 87.5%.
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Results

A total of 35 subjects, 11 males and 24 females, enrolled
in the study and were implanted bilaterally with the EDOF
ICL. In one 44-year-old female subject with preoperative
manifest refraction spherical equivalent —0.63 D OD and
—0.50 D OS, and preoperative uncorrected distance visual
acuity 20/25 OU, the study lenses were explanted due to
dissatisfaction with distance vision. There were no com-
plaints of dysphotopsia. Following uncomplicated bilateral
explantation prior to the 6-month visit, this subject experi-
enced complete resolution. The remaining 34 subjects
completed the 6-month follow up. These subjects had
a mean age of 48.7 £ 3.9 (41-59) years. Additional pre-
operative characteristics are provided in Table 1.

Performance
The primary objective of the study was the achievement of
uncorrected near visual acuity of Snellen equivalent 20/40
or better at 40 cm at 6 months after implantation. A total
of 66 (97.1%) eyes achieved uncorrected near visual
acuity of 20/40 or better at the 6-month follow-up visit.
The lower 95% exact confidence limit of the responder
rate was 89.8%, exceeding the threshold responder rate of
75% that was set to determine the trial success.

Mean monocular uncorrected distance visual acuity (n
= 68) at 6 months postoperative measured logMAR 0.16 +
0.12 (0.00-0.40), a mean improvement of 10.4 + 3.0 lines
from preoperative; mean binocular uncorrected distance
visual acuity measured logMAR 0.07 + 0.10 (—0.06-0.30),
a mean improvement of 10.0 + 2.8 lines from preoperative.

Table | Preoperative Characteristics

The distributions of preoperative and postoperative mono-
cular and binocular uncorrected distance visual acuity are
provided in Figures 1 and 2. Mean monocular uncorrected
near visual acuity at 6 months measured logMAR 0.068 +
0.09 (-0.06-0.36), a mean improvement of 6.2 + 4.0 lines
from preoperative; mean binocular uncorrected near visual
acuity measured —0.01 = 0.05 (-0.10-0.10), a mean
improvement of 6.1 + 4.0 lines from preoperative. Mean
monocular uncorrected intermediate visual acuity at 6
months measured logMAR 0.062 £+ 0.10 (—0.10-0.38),
a mean improvement of 7.8 + 3.5 lines from preoperative;
mean binocular uncorrected intermediate visual acuity
measured logMAR —0.02 + 0.08 (—0.20-0.14), a mean
improvement of 7.8 £ 3.6 lines from preoperative.
Distributions of preoperative and postoperative monocular
and binocular uncorrected near and intermediate visual
acuities are provided in Figures 3—6. Binocular uncor-
rected visual acuity of 20/32 or better at all 3 testing
distances was achieved by 91.2% of subjects.

The mean postoperative add power for best near visual
acuity was +0.49 + 0.51 (0.00-1.50) D, representing
a mean decrease of 1.19 £ 0.48 D from the preoperative
mean add power of 1.66 £+ 0.44 D. The mean postoperative
manifest refraction spherical equivalent measured —0.67 +
0.55 (—2.25-0.75) D. A scatterplot of intended versus
achieved correction is provided in Figure 7.

In order to further elucidate the performance of the
EDOF ICL vis a vis severity of presbyopia at baseline,
the performance of those eyes and subjects which not only
required a reading add but also exhibited distance

Manifest Refraction Sphere, D —5.70 £ 2.28 (=11.50 - —1.25)
Manifest Refraction Cylinder, D 0.40 + 0.26 (0.00-0.75)
Manifest Refraction Spherical Equivalent, D —5.50 + 2.26 (=11.25--1.13)
Manifest Refraction Add Power, D 1.66 + 0.44 (1.00-2.50)
Monocular Uncorrected Distance Visual Acuity, logMAR 1.20 + 0.26 (0.52-1.70)
Monocular Uncorrected Near Visual Acuity, logMAR 0.69 + 0.38 (—0.04-1.10)
Monocular Uncorrected Intermediate Visual Acuity, logMAR 0.84 + 0.33 (—0.08-1.10)
Binocular Uncorrected Distance Visual Acuity, logMAR 1.07 £ 0.28 (0.40-1.70)
Binocular Uncorrected Near Visual Acuity, logMAR 0.69 + 0.40 (—0.08-1.10)
Binocular Uncorrected Intermediate Visual Acuity, logMAR 0.77 £ 0.36 (-0.08-1.10)
Monocular Corrected Distance Visual Acuity, logMAR —0.044 + 0.041 (—0.14-0.00)
Flat K, D 4334+ 1.33 (40.50-46.34)
Steep K, D 43.83 + 1.35 (40.95-47.52)
Corneal Thickness, um 548.94 + 39.3 (434-625)
Anterior Chamber Depth, mm 3.14 £ 0.19 (2.82-3.58)
Endothelial Cell Density, cells/mm? 2657 + 331 (2099-3300)
Intraocular Pressure, mm Hg 145 +28 (ro-21)

Clinical Ophthalmology 2020:14 submit your manuscript 2719

Dove



http://www.dovepress.com
http://www.dovepress.com

Packer et al Dovepress

100
90 86.8
80
70
2 64.7
>
(T
Y—
o]
S s0
i)
@
g 40
o)
S 30.9
30
20
132
10 7.4
0 - 0 0 0
0

20/20 or better 20/25 or better 20/32 or better 20/40 or better Worse than 20/40
m Preoperative Monocular UDVA m Postoperative Monocular UDVA

Figure | Preoperative and postoperative monocular uncorrected distance visual acuity.
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Figure 2 Preoperative and postoperative binocular uncorrected distance visual acuity.

corrected near visual acuity of 20/40 or worse at baseline  provided in Figures 8—11. The improvement in defocus
was examined. For these monocular and binocular cohorts  range for the binocular cohort is shown in Figure 12. The
of 21 eyes and 7 subjects, respectively, distributions of magnitude of the increased range of useful defocus is 1.01
preoperative and postoperative monocular and binocular =+ 1.23 D, extending from approximately —1.5 D to —2.5
distance corrected near and intermediate visual acuities are D at the 20/32 level.
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Figure 3 Preoperative and postoperative monocular uncorrected near visual acuity.
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Figure 4 Preoperative and postoperative binocular uncorrected near visual acuity.

Safety

At 6 months postoperatively, 42 eyes (61.7%) demon-
strated monocular corrected distance visual acuity 20/20
or better, and 33 subjects (97.1%) demonstrated binocular
corrected distance visual acuity 20/20 or better. All eyes

20/32 or better

97.1
91.2

77.9

221

29
||
Worse than 20/40

20/40 or better
u Postoperative Monocular UNVA

26.5
23.5

20/32 or better 20/40 or better
m Postoperative Binocular UNVA

73.5

0.0

Worse than 20/40

demonstrated monocular corrected distance visual acuity
20/32 or better. No eye lost more than 1 line of monocular
corrected distance visual acuity; 25 eyes lost 1 line, 42
eyes were unchanged, and 1 eye gained 1 line. Similarly,
no subject lost more than 1 line of binocular corrected
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Figure 5 Preoperative and postoperative monocular uncorrected intermediate visual acuity.
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Figure 6 Preoperative and postoperative binocular uncorrected intermediate visual acuity.

distance visual acuity; 8 subjects lost 1 line, 25 subjects
were unchanged, and 1 subject gained 1 line.

Graphs of preoperative and postoperative monocular
and binocular photopic and mesopic contrast sensitivity
with and without glare are provided in Figures 13A-D
and 14A-D. There were no clinically or statistically

significant differences in contrast sensitivity between base-
line and 6 months under any testing conditions.

The mean postoperative endothelial cell density at 6
months measured 2560 + 331 (2099-3300) cells/mm?, repre-
senting a 3.7% decrease from baseline. Postoperatively,
mean vault measured 591.6 + 230.0 (178.0-1160.0) um at
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Figure 7 Scatterplot of intended versus achieved postoperative manifest spherical equivalent refraction.

1 day, 533.0 + 223.7 (183.0-1120.0) pm at 1 week, 502.7 £
232.5 (160.0-1160.0) pm at 1 month, 484.8 + 222.7 (107.-
0-1160.0) wm at 3 months and 476.5 + 222.4 (118.0-1120.0)
pum at 6 months. Mean intraocular pressure measured 11.7 +
3.1(5.0-21.0) mm Hg at 1 day, 14.4 £ 3.7 (9.0-26.0) mm Hg
at 1 week, 14.4 +2.7 (10.0-23.0) mm Hg at 1 month, 14.4 +
2.6 (9.0-21.0) mm Hg at 3 months and 14.0 £ 2.5
(10.0-20.0) mm Hg at 6 months.

No
occurred. There were no cases of pupillary block, pigment

intraoperative or postoperative complications

dispersion, glaucoma, anterior subcapsular opacity or
cataract.

Patient-Reported Outcomes

Vision-related quality of life was evaluated using language-
adapted versions of the NEI-RQL 42 Questionnaire. This 42-
item instrument has 13 subscales covering specific aspects of
vision-related quality of life. Each scale has a score from 0 to

100. A higher score indicates a better self-reported quality of
life. In this study, subjects reported significant improvements
in near vision, dependence on correction, activity limitations,
appearance, worry, expectations, satisfaction with correction
and suboptimal correction (Table 2). Other indicators of
quality of vision, including symptoms, diurnal fluctuation
and clarity of vision, did not change significantly.
A significant decrease in vision-related quality of life was
observed in only a single subscale, glare.

Subjects completed a Subjective Task Assessment
Questionnaire preoperatively and at 6 months postopera-
tively. Subjects were asked a series of questions to evaluate
their ability to perform certain tasks in everyday life without
visual aids (glasses or contact lenses). There was a series of
5 tasks each for distance, intermediate and near vision activ-
ities. For each specific distance, the ability to perform the
same 5 tasks was evaluated for both “Good Light” and “Dim
Light.” Grading was evaluated per the following scale: “Yes,
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Figure 8 Preoperative and postoperative monocular distance corrected near visual acuity for the cohort with preoperative monocular distance corrected near visual acuity
20/40 or worse.
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Figure 9 Preoperative and postoperative binocular distance corrected near visual acuity for the cohort with preoperative binocular distance corrected near visual acuity 20/
40 or worse.

with ease (2)”, “Yes with difficulty (1)” and “No (0)”. Summaries of the Subjective Task Assessment responses for
Therefore, the range of possible outcomes for each distance  both good and dim light are provided in Figure 15A-B. On
under a specific lighting condition was 0 (worst) to 10 (best).  average, subjects reported large improvements in their
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Figure 10 Preoperative and postoperative monocular distance corrected intermediate visual acuity for the cohort with preoperative monocular distance corrected near

visual acuity 20/40 or worse.
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Figure |1 Preoperative and postoperative binocular distance corrected intermediate visual acuity for the cohort with preoperative binocular distance corrected near visual

acuity 20/40 or worse.

ability to perform tasks without correction at all distances in
both good and dim light. Overall, satisfaction with the
EDOF ICL was high: postoperatively, 31 subjects (91.2%)
were satisfied with their vision.

Discussion

This multicenter prospective clinical investigation in phakic
presbyopic patients with preoperative manifest refraction
spherical equivalent ranging from —1.13 D to — 11.25 D has
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Figure 13 (A-D) Preoperative and postoperative monocular photopic contrast sensitivity without (A) and with (B) glare, and monocular mesopic contrast sensitivity
without (C) and with (D) glare.
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Figure 14 (A-D) Preoperative and postoperative binocular photopic contrast sensitivity without (A) and with (B) glare, and binocular mesopic contrast sensitivity without

(C) and with (D) glare.

demonstrated the ability of the EDOF ICL to correct myopia
and presbyopia, resulting in improvements of uncorrected
near, intermediate and distance visual acuities and increased
ability to perform tasks of daily living without correction and
without compromise to the quality of vision. The mean
increased range of binocular defocus for patients with dis-
tance corrected near visual acuity 20/40 or worse at baseline
was approximately one diopter, demonstrating the effective-
ness of the EDOF ICL for the correction of presbyopia. Some
younger subjects with early presbyopia might not have
achieved as much benefit initially but would be expected to
have increasing benefit over time as their presbyopia inex-
orably worsens. On the other hand, these younger subjects
may be expected to perform well because of their natural
residual accommodative ability.

Overall, binocular uncorrected visual acuity of 20/32 or
better was achieved by 91.2% of subjects at all testing dis-
tances. There were no clinically or statistically significant
changes in contrast sensitivity at any spatial frequency under
any testing conditions. Subjects reported significant improve-
ments in measures of vision-related quality of life, including
near vision and dependence on correction; subjects also
reported large improvements in their ability to perform

tasks without correction at all distances in both good and
dim light. Only a single measure of vision-related quality of
life, glare, worsened postoperatively. Although glare has
been reported with the ICL with the central port design as
well as with other extended depth of focus lens designs,'®!'!
in this study mesopic and photopic contrast sensitivity with
glare were not diminished postoperatively.

Limitations of this study include the absence of illumina-
tion data during the measurement of achieved vault; authors
have noted variability of vault with varying degrees of
illumination.'” In addition, the tendency towards a more
myopic spherical equivalent may be related in part to the
challenge of determining the manifest refraction endpoint
with an extended depth of focus optical design. Finally,
preoperative astigmatism was limited to < 0.75 D, so the
behavior of the lens in eyes with greater degrees of astigma-
tism was not evaluated.

Recently, authors have reported 2-year outcomes in 17
eyes of 10 patients aged 38 to 50 years with a hydrophilic
acrylic diffractive trifocal posterior chamber phakic refrac-
tive lens for the correction of high myopia and
presbyopia.'® For implantation of the lens, “an iridectomy
was performed using a 23-gauge vitrectome at the
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Table 2 Preoperative and Postoperative NEI-RQL Subscale Scores

NEI-RQL Subscale Preop Visit Postop Visit 5 Change from Baseline p-value
Near vision 7.1 £ 179 89.6 + 2.8 184+ 17.6 <0.0001
Dependence on correction 39.6 £25.9 854 £ 243 458 + 32.8 <0.0001
Activity limitations 69.7 £31.3 96.7 £ 89 270+ 31.6 <0.0001
Appearance 40.0 + 282 918 £ 167 51.8 £329 <0.0001
Worry 379 £299 65.4 £ 240 27.6 + 404 0.0003
Expectations 16.2 + 28.1 47.8 + 37.6 31.6 £43.7 <0.0001
Satisfaction with correction 60.0 £ 22.6 788 %214 18.8 + 32.6 0.0017
Suboptimal correction 787 £29.6 982 + 88 19.5 + 322 0.0010
Glare 70.6 £27.2 55.5 £ 305 —15.1 £ 334 0.0104
Symptoms 785+ 175 83.7 £ 12.7 5.3 £20.6 0.0732
Far vision 79.0 £ 183 8.8+ 158 2.7 163 0.2769
Diurnal fluctuations 71.0 £238 70.6 £ 20.9 —04 £274 0.7883
Clarity of vision 782 %209 770 £ 228 -1.3£299 1.0000

Notes: Change from baseline was calculated as (Score at Postoperative Visit 5) — (Score at Preoperative Visit). Wilcoxon’s sign rank test was used to calculate explorative

p-values for the change from baseline.

periphery of the iris at a 12 o’clock position.” In this small
series, mean monocular postoperative uncorrected distance
visual acuity measured 0.11 logMAR (0.03 to 0.17), while
mean monocular uncorrected near visual acuity measured
Jaeger 1.4 + 1.7 at approximately 50 cm (the authors noted
that “2 eyes read J1 already in the baseline”). The authors
reported 4 events of elevated intraocular pressure, and
endothelial cell loss of 9.7%. Pigment dispersion on the
anterior lens surface was observed in 6 (40%) of 15 eyes.
While the distance visual acuity reported in this study is
comparable to that reported in the present study, different
testing conditions for measuring near visual acuity make
comparisons with the present study challenging. For exam-
ple, in the present study, all visual acuities were measured
with a high-resolution, automated system calibrated for
both distance and luminance which presents randomized
ETDRS letters to the subject and adheres to ANSI and ISO

A Good Light
10

Mean Score

Intermediate Near Distance

Distance

Far Distance

m Postoperative Task Assessment

standards.'* In the study of the hydrophilic acrylic diffrac-
tive trifocal lens, “Near visual acuities were assessed using
the Jaeger chart,” which has previously been described as
“not suitable for research purposes.”'”

Other approaches to the correction of refractive error and
presbyopia include excimer laser monovision, presbyopic
excimer laser ablation and refractive lens exchange.
Schallhorn et al have reported results for monovision
LASIK, with from 77.5% to 90.5% of subjects achieving 20/
20 or better binocular uncorrected distance visual acuity and
95.6% to 100% of subjects achieving 20/40 or better binocular
uncorrected near visual acuity, depending on their baseline
refractive category.'® However, Stival et al have noted that

Limitations of monovision include compromising visual
function, such as reduced low contrast and contrast sensi-
tivity, inability to incorporate an intermediate vision

B Dim Light
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8
o
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N
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Figure |15 Preoperative and postoperative mean Task Assessment Questionnaire scores in good (A) and dim (B) light.
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correction without compromising distance or near vision,

small-angle esotropic shift, and reduced stereopsis.'’

Reinstein et al have reported 99% 20/25 or better binocu-
lar uncorrected distance visual acuity and 95% J3 (20/40)
or better binocular uncorrected near visual acuity utilizing
laser blended vision.'® They reported enhancement rates of
12% for emmetropic patients, 19% for myopes, and 22%
for hyperopes. Multifocal ablation has provided another
treatment for presbyopia. Ang et al reported that 100% of
subjects achieved 20/25 or better binocular uncorrected
distance visual acuity and 93% achieved J2 (20/30) or
better binocular uncorrected near visual acuity with
Supracor (Bausch Health, Rochester, NY).'” At 6 months,
6% of eyes lost two or more lines of corrected distance
visual acuity; the reported enhancement rate was 5.7%.

Refractive lens exchange “may be preferred in presby-
opia with early crystalline lens changes.”'® Schallhorn
et al reported 84.2% to 90.7% monocular uncorrected
distance visual acuity 20/20 or better and 95.7% to
98.9% monocular uncorrected near visual acuity 20/40 or
better with a pseudophakic extended depth of focus IOL."®
However, the risk of retinal detachment is an important
consideration in refractive lens exchange. Laube et al
reported a high incidence of pseudophakic retinal detach-
ment among patients 50 to 54 years of age in their series
(5.39%).°

Conclusions

The EDOF ICL represents a new option for the surgical
correction of myopia and presbyopia which spares both the
cornea and the crystalline lens. Patients reported signifi-
cant improvements in measures of vision-related quality of
life, increased ability to perform tasks of daily living with-
out glasses or contact lenses at all distances in both good
and dim light with high levels of spectacle independence
and satisfaction. The EDOF ICL has a favorable safety
profile, with no significant loss of best-corrected visual
acuity, no decrease in contrast sensitivity and no compli-
cations requiring intervention or refractive
enhancement. This study demonstrates that the EDOF
ICL provides correction of myopia and presbyopia without

surgical

compromising the quality of vision in patients who desire
vision over a continuous range for improved uncorrected

near, intermediate and distance visual acuity with

increased spectacle independence and enhanced quality
of life.
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