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Purpose: To evaluate the visual outcomes, contrast sensitivity, reading performance and
patient satisfaction after bilateral implantation of AT LARA extended depth of focus (EDoF)
intraocular lenses (IOLs).

Methods: Patients undergoing phacoemulsification for age-related cataract and satisfying
the eligibility criteria underwent bilateral implantation with AT LARA EDoF IOLs (Carl
Zeiss Meditec, Jena, Germany). At follow-up visits of 1, 3, 6 and 12 months, binocular
uncorrected and corrected distance, intermediate and near visual acuity, reading performance,
defocus curve, contrast sensitivity and patient satisfaction for dysphotopsia and spectacle
independence were evaluated.

Results: A total of 60 eyes from 30 patients with a mean age of 65.40+7.71 years were included in
the study. At 12 months, 83% of patients (n=25) had binocular cumulative uncorrected distance
visual acuity (UDVA) of 20/20 or better. Postoperative spherical equivalent refraction accuracy was
within £0.50 D for 95% of eyes (n=57) and refractive cylinder accuracy was within <0.50 D in 95%
of eyes (n=57). The mean binocular uncorrected near visual acuity (UNVA) was 0.16+0.09
logMAR, and the mean uncorrected intermediate visual acuity (UIVA) at 60 and 80 cm was
0.01£0.09 and 0.03+0.08 logMAR, respectively, at 12 months. Reading speeds at 40, 60 and 80 cm
showed improvement over time. No patient had complaints of severe dysphotopsia and none of the
patients required glasses for any activity. No eye underwent YAG-laser capsulotomy for significant
posterior capsule opacification at the end of mean follow-up.

Conclusion: In our limited experience of 30 patients at 12 months, AT LARA EDoF
IOLs resulted in excellent visual outcomes for uncorrected distance, intermediate and near
visual acuity. The incidence of dysphotopsia and spectacle dependence was low, resulting in
good patient satisfaction.

Trial Registry: CTRI/2020/08/027105 (www.ctri.nic.in).

Keywords: AT LARA, extended depth of focus, EDoF IOL, spectacle independence

Introduction
According to the American Academy of Ophthalmology (AAO) task force consensus
statement, an extended depth of focus (EDoF) intraocular lens (IOL) should have an
extended far focus area that reaches the intermediate distance, thus providing excellent
distance and intermediate vision. By definition, EDoF IOLs must provide monocular
depth of focus at least 0.5 D wider than a monofocal control at 0.2 logMAR."

EDoF lenses have been commercialized as a distinct class of “premium IOLs”
providing the best of both worlds, wherein the advantages of both monofocal IOLs
(excellent distance vision, minimal dysphotopsia, high contrast, quality of
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vision)*? and multifocal IOLs (good reading and inter-
mediate vision)*> can be combined. These lenses claim to
restore vision across multiple distances by generating
a broad dioptric range rather than a fixed number of
foci.*” Some of these are classified as “true EDoF”,
such as the IC-08 IOL, which works on the principle of
pinhole/ reduced aperture,® whereas others use discrete
multiple foci to achieve an “in-vivo EDoF effect”, by
employing refractive zonal and diffractive designs, such
as the TECNIS®™ Symfony ZXRO00 (J&J Vision, NJ, USA)
and AT LARA 829MP (Carl Zeiss Meditec, Jena,
Germany).® The outcomes of the TECNIS Symfony
ZXR00 IOL have been evaluated in multiple studies.”
However, since the AT LARA 829MP EDoF IOL is
a relatively recent introduction on the market, only
a few studies have reported outcomes with this IOL so
far.'*"'® Most of these studies evaluated early experi-
ences, visual results, contrast sensitivity and patient satis-
faction; however, reading speeds following implantation
of this lens have not previously been assessed.

In this study, we report our long-term experience with
regard to the clinical outcomes, safety, efficacy, contrast
sensitivity and patient satisfaction obtained 12 months
following the bilateral implantation of AT LARA 829MP
EDoF IOLs. We also evaluated reading performance
achieved with this lens assessed using a standardized read-
ing desk, an attribute of functional vision, after presbyo-
pia-correcting IOL surgery.

Materials and Methods

This prospective, interventional, single-arm, single-centre
study was approved by the institutional ethics committee
of Nethradhama Superspeciality Eye Hospital, Bangalore,
and abided by the tenets of the Declaration of Helsinki. All
patients provided written informed consent.

Inclusion criteria were healthy eyes besides senile cat-
aract, corneal astigmatism <0.75 dioptres (D), IOL power
calculation resulting in dioptres between +7.0 and +30.00
D, capsular bag IOL implantation and ability to read the
English language fluently.

Exclusion criteria were patients with corneal astigma-
tism of >0.75 D, irregular astigmatism due to corneal
abnormalities, pupillary abnormalities, history of glau-
coma, intraocular inflammation, neuro-ophthalmic dis-
eases, macular degenerations or retinopathies potentially
affecting the visual outcome, intraoperative or postopera-
tive complications and unassured follow-ups.

Preoperatively, all patients underwent complete
ophthalmic examination including measurement of uncor-
rected and distant corrected visual acuity with ETDRS
charts at 4 m (Precision Vision, La Sella, IL, USA),
manifest refraction, slit-lamp biomicroscopy, non-contact
tonometry (Tomey NCT, Nishiku, Nagoya, Japan), tomo-
graphy using the elevation-based Scheimpflug imaging
Wetzlar,

Germany) to rule out irregular astigmatism, the HD

device Pentacam HR (Oculus Optikgerite,

Analyzer (Visiometrics, Spain) to assess ocular dryness,
specular microscopy (Tomey, Japan), macular optical
coherence tomography (OCT; Optovue, Fremont, CA,
USA) and dilated fundus examination.

Biometric assessments were performed using a swept-
source OCT-based optical biometer, the IOL Master-700
(Carl Zeiss Meditec, Jena, Germany), using the Barrett
TK® (Total Keratometry) Universal II formula. All eyes
were targeted at emmetropia. An optimized A-constant of
118.3 was used for IOL power calculation.

Description of the Study IOL

The AT LARA 829MP is a hydrophilic IOL (25% water
content) with hydrophobic surface properties. It is based on
a diffractive principle, is aspheric, and has an aberration-
neutral and chromatic aberration-correcting optical design.
Smooth microphase manufacturing technology is used to
reduce manufacturing imperfections and limit light scatter.
In addition to a distance focal point, the IOL has two foci of
1.90 and 0.95 D for far-intermediate and near-intermediate
distances. The IOL has a four-point haptic fixation, 6-mm
optic diameter and 11-mm overall length, and it is available
in the —10.00 to +32.00 D range with 0.50-D increments.
The lens is preloaded (BLUEMIXS 180 injector) and is
compatible with incisions up to 1.8 mm. Table 1 shows the
technical specifications of the AT LARA §29MP EDoF IOL.

Surgical Procedure

All surgeries were performed by a single experienced
surgeon (SG), following a standard phacoemulsification
technique* under topical anaesthesia, using the Centurion
Precision system (Alcon Laboratories, Fort Worth, TX,
USA). After cataract removal and cortical aspiration, the
fully preloaded IOL (AT LARA 829MP IOL with
BLUEMIXS 180 Carl
Meditec) was implanted into the capsular bag in all cases.

injector/cartridge ~ set; Zeiss

Postoperative topical therapy included topical predni-
solone (1%, Pred Forte®; Allergan) six times for 6 weeks
tapering weekly, moxifloxacin (0.5%, Vigamox®; Alcon)
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Table | Specifications of AT LARA 829MP EDoF IOL

Material Hydrophilic (25%) acrylate with
hydrophobic surface property, smooth
microphase design

Optic type Single piece, biconvex aspheric, diffractive—
refractive, smooth microphase design

Optic size 6.00 mm

Haptic design Plate haptic

Overall size 11.00 mm

Angulation 0 degrees

Diffractive surface Anterior

Zone

15 rings anteriorly on entire optic surface.

Depth of focus

Near—intermediate: +0.95 D; far—
intermediate: +1.9 D

ACD

5.20 mm

Refractive index

1.48

Dioptre range

—10.0 to +32.0 D, 0.5 D increments

A constant (optical) 118.5
Abbe number 56.5
Spherical aberration Neutral SA

Injector

BLUEMIXS 180, VISCOJECT-BIO 2.2

Implantation site

Capsular bag

Sterilization

Irradiation

four times for 2 weeks, nepafenac (0.1%, Nevanac®;
Alcon) 3 times for 4 weeks and lubricants four times or
as required (SOS) for 4 weeks or more.

Follow-up examinations were conducted 1 day, 1
week, 1 month, 3 months, 6 months and 12 months post-
operatively. Dilated slit-lamp examination was performed
on postoperative day 1 to assess the corneal clarity, ante-
rior chamber inflammation and IOL position. From 1
month onwards, in addition to the above, assessment of
manifest refraction, uniocular and binocular uncorrected
and corrected distance visual acuity (UDVA, CDVA),
uniocular and binocular uncorrected and corrected near
visual acuity (UNVA, CNVA), photopic contrast sensitiv-
ity using CSV-1000 (Vector Vision, Greenville, OH,
USA), reading performance using the Salzburg Reading
Desk (SRD; University Eye Clinic, Paracelsus Medical
University of Salzburg, Austria) and distance corrected
defocus curve evaluation from +2.00 to —3.00 D were

also performed. From 3 months onwards, a quality of
vision (QoV) and patient satisfaction questionnaire regard-
ing dysphotopsia symptoms and spectacle independence
was also obtained.

Statistical Analysis

Statistical analysis was performed using the SPSS statis-
tical package (version 17.0; SPSS, Chicago, IL, USA).
Data were checked for normality before analysis. If the
data were normally distributed, a one-way analysis of
variance (ANOVA) test was performed to compare the
mean values of UDVA, UNVA, CDVA, near and inter-
mediate vision at 40, 60 and 80 c¢cm, and contrast sensitiv-
ity values of all postoperative visits. If the data distribution
was not normal, the Wilcoxon signed-rank test was used.
The independent ¢-test was used to derive significance
between uncorrected and corrected values, evaluated at
the same time-point. A p-value of less than 0.05 was
considered statistically significant.

Results

In total, 60 eyes of 30 patients (mean age 62+7.6 years) were
included in the study. The demographic and baseline data of
the patients are provided in Supplemental File 1 Table 2

shows the visual and refractive outcomes for distance and
near vision achieved at all postoperative visits.

At 1 year follow-up, the mean sphere, cylinder and sphe-
rical equivalent (SE) values were —0.03+0.11 D, —0.27+0.29
D and —0.17+0.20 D, respectively, which were not signifi-
cantly different from their respective values at 1 week, 1
month, 3 months and 6 months postoperatively (p-values
>0.05 for all parameters). Ninety five per cent of eyes
(n=57) were within £0.50 D and all eyes were within £1.00
D of SE correction (Figure 1). Similarly, 95% of eyes (n=57)
were within £0.50 D and all eyes were within +£1.00 D of
cylinder correction (Figure 2).

The mean binocular UDVA and CDVA were 0.00+0.05
and —0.02+0.04, respectively. There was no significant dif-
ference in the binocular UDVA and CDVA at | year, com-
pared to the values at 1 week, 1 month, 3 months and 6
months postoperatively (p-values for change in UDVA and
CDVA = 0.85 and 0.27, respectively) (Table 2). Uniocularly,
80% of eyes (n=48) had UDVA of 20/20 or better, while all
eyes (n=60) had a minimum UDVA of 20/32 (Figure 3).
Binocularly, 83% of patients (n=25) had UDVA of 20/20 or
better, while all patients (n=27) had a minimum UDVA of 20/
25 (Figure 4). Seventy five per cent of eyes (45) had post-
operative UDVA the same as postoperative CDVA, whereas
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Table 2 Visual and Refractive Outcomes at | Week, | Month, 3 Months, 6 Months and 12 Months Postoperatively

Parameters I Week I Month 3 Months 6 Months I Year p-Value
MeantSD MeaniSD MeantSD MeaniSD MeantSD
Sphere (D) —0.08+0.23 —0.05+0.24 —0.05+0.17 —0.04+ 0.13 —0.03%0.11 0.78
Cylinder (D) —0.25+0.25 —0.30+0.35 —0.30+0.29 —0.29+ 0.29 —0.27+0.29 0.82
SE (D) —0.20£0.22 —0.18+0.27 —0.18+0.26 —0.18+ 0.19 —0.17£0.20 0.97
UDVA (logMAR) 0.03+0.07 0.03+0.07 0.03+0.07 0.03 +0.07 0.01+0.07 0.73
CDVA (logMAR) 0.008+0.04 0.003+0.04 —0.001+ 0.03 —0.00+ 0.03 —0.01+0.05 0.08
UNVA (logMAR) 0.19£0.10 0.18+0.07 0.18+0.08 0.17£0.07 0.16+0.09 0.69
DCNVA (logMAR) 0.21+0.06 0.20+0.08 0.20+0.08 0.20+0.10 0.19+0.11 0.84
Binocular UDVA (logMAR) 0.02+0.07 0.02+0.06 0.02+0.06 0.02+0.04 0.00+0.05 0.72
Binocular CDVA (logMAR) 0.00£0.02 —0.00+0.04 —0.01£0.02 —0.01+0.03 —0.02+0.04 0.15

Abbreviations: SE, spherical equivalent; UDVA, uncorrected distance visual acuity;
distance corrected near visual acuity; D, dioptre; SD, standard deviation.

18% of eyes (n=11) had postoperative UDVA better than
postoperative CDVA by 1 line and 7% of eyes (n=4) had
postoperative UDVA better than postoperative CDVA by 2
lines (Figure 5).

The mean binocular UNVA at 1 year was 0.16+0.09
logMAR and mean binocular distance-corrected near
visual acuity (DCNVA) was 0.19+0.11 logMAR; both
parameters were comparable to and not statistically sig-
nificantly different from their respective values at 1 week,
1 month, 3 months and 6 months postoperatively (p-values
for change in UNVA and DCNVA = 0.69 and 0.84, respec-
tively). Eighty-seven per cent of patients (n=26) had bino-
cular uncorrected near vision of N6 or better, while all
eyes had a UNVA of at least N10 (Figure 6).

10.50 D: 95%
$1.00 D: 100%

60 eyes
1 year postop

70%
60%
50%
40%

|
30%
20% I
10% 5% 3%
o 0% 0% 0% D 0% 0% 0% 0%

< -2.00 -1.50 -1.00 -0.50 -0.13 +0.14 +0.51 +1.01 +1.51 >
200 to to to to to to to to to +2.00
-1.51 -1.01 -0.51 -0.14 +0.13 +0.50 +1.00 +1.50 +2.00

50%
42%

% Of Eyes

Postoperative Spherical Equivalent Refraction (D)

Figure | Histogram showing the accuracy with respect to the intended spherical
equivalent refraction at 12 months postoperatively.

CDVA, corrected distance visual acuity; UNVA, uncorrected near visual acuity; DCNVA,

Intermediate Visual Outcomes at 60 and
80 cm Using ETDRS Charts

At 1 year, the mean uncorrected intermediate visual
acuity (UCIVA) at 60 cm was 0.01+0.09 logMAR and
at 80 cm it was 0.03+£0.08 logMAR. No significant
differences were found between uncorrected and cor-
rected intermediate vision values at 60 and 80 cm, or
when these were compared to the previous follow-ups,
ie, 1 week, 1 month, 3 months and 6 months (Table 3).

Reading Speeds

The binocular uncorrected reading speeds, assessed with
the SRD, at 40, 60 and 80 cm were 133+30, 170+42 and
160+35 words per minute at 12 months postoperatively.

60 eyes
1 year postop

<0.50 D: 95%
=1.00 D: 100%

60%

. 50%
0% a5% |
u Postop

40%

30%

% Of Eyes

20%
10% 5%
B % 0% 0% 0%

< 026 051 076 1.01 1.26 1.51 2.01
025 to to to to to to to
0.50 0.75 1.00 1.25 1.50 2.00 3.00

Postoperative Refractive Cylinder (D)

0%

Figure 2 Histogram showing change in refractive astigmatism at 12 months
postoperatively.
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Cumulative Snellen Visual Acuity (20/x or better)

Figure 3 Histogram showing uniocular results for UDVA (n=60 eyes) and CDVA
obtained following implantation of AT LARA EDoF IOL at [2 months
postoperatively.

30 patients
1 year postop

100% 100% 100%
0
e 80%
@
6 60%
2
.g 40% = Postop UDVA
©
S = Postop CDVA
E  20% 13%
= 3% 3% % -
20/12.5 20/16 20/20 20/25

Cumulative Snellen Visual Acuity (20/x or better)

Figure 4 Histogram showing binocular cumulative visual acuity UDVA and CDVA
achieved at 12 months postoperatively.

Reading speeds at all distances showed constant improve-
ment from 1 week to 12 months; however, this was not
statistically significant (p-values for 40, 60 and 80 cm
being 0.64, 0.45 and 0.51, respectively). A similar trend
was observed for corrected reading speeds (Table 3).

Contrast Sensitivity

Photopic contrast sensitivity, evaluated binocularly using the
CSV-1000 chart (with correction), at 1 week, 1 month, 3
months, 6 months and 1 year showed improvement in the

Change in Snellen Lines of CDVA

Figure 5 Histogram showing change in Snellen lines of UDVA versus CDVA at 12
months postoperatively.

log values for all spatial frequencies over time; however, this
was not statistically significant (Table 3, Figure 7).

Defocus Curve

Binocular defocus curves were charted with correction
at 1 week, 1 month, 3 months, 6 months and 1 year
from +2.00 to -—3.00
D. Figure 8 shows the defocus curve obtained at

using defocusing lenses
1 year postoperatively. The curve showed a peak cor-
responding to 0.00 D, wherein the mean binocular
corrected distance vision was —0.02 logMAR, followed
by a gradual decline of the slope in the intermediate
range of vision (—1.50 D), which continued in the near
vision range (—2.50 D). The mean intermediate and
near visual acuities were 0.01 and 0.16 logMAR,
respectively. Overall, a flatter curve was seen, resulting
in a full range of functional vision (20/32 or better),
through a defocus of 3.5 D.

Patient Satisfaction and Spectacle

Independence

A QoV questionnaire was obtained for all patients from 1
month onwards. Results were compiled at 1 year follow-up.
At 1 year, 100% of patients were spectacle free for distance
and intermediate vision, whereas 86.66% of patients (n=26)
were spectacle free for near vision (Figure 9).
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Binocular Uncorrected Near Vision
80

74 %
70
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Percentage patients

20

13 %
10 %

) .
0

NS N6 N8

Figure 6 Histogram showing binocular uncorrected near vision results at |2 months postoperatively.

3%
JR—
N10 or worse

Figure 10 shows the distribution of postoperative dys-  respectively. Twenty per cent (n=6) and 13% of patients
photopsia symptoms. Eighty per cent (n=24) and 87% of (n=4), however, complained of mild glare and halos,

patients (n=26) had no complaints of glare and halos, respectively, not affecting their quality of life significantly.

Table 3 Intermediate Visual Acuity with ETDRS Charts and Reading Speeds at 40, 60 and 80 cm and Contrast Sensitivity with CSV-

1000 at Postoperative Visits from | Week to 12 Months

MeantSD 1 Week I Month 3 Months 6 Months I Year p-Value*
ETDRS (logMAR) 60 cm UCIVA 0.04+0.09 0.03+£0.09 0.03£0.10 0.02+0.10 0.01+0.09 0.88
DCIVA 0.03+£0.07 0.02+0.07 0.02+0.07 0.01+0.20 0.00+0.20 0.94
p-Value** 0.76 0.65 0.77 0.8l 0.80
80 cm UCIVA 0.05+0.08 0.05+0.08 0.05+0.09 0.04+0.08 0.03+£0.08 0.80
DCIVA 0.04+0.08 0.04+0.08 0.04+0.08 0.03£0.07 0.02+0.08 0.86
p-Value** 0.44 0.52 0.66 0.64 0.64
Reading speed (wpm) 40 cm Uncorrected 120+41 127434 126+33 130+33 133+30 0.64
Corrected 131451 137+41 13841 14139 14437 0.80
p-Value™* 0.35 0.31 0.21 0.25 0.21
60 cm Uncorrected 152439 164+40 165+43 |68+44 170+42 0.45
Corrected 158451 16445 164144 169+44 171+42 0.79
p-Value™* 0.60 0.98 0.85 0.95 0.90
80 cm Uncorrected 145+36 15037 15135 158436 16035 0.51
Corrected 15747 15942 163141 168+39 17137 0.63
p-Value** 0.28 0.42 0.22 0.30 0.21
CSV 1000 (logMAR) A (3.0) 1.47+0.18 1.52+0.18 1.53+0.17 1.53+0.15 1.5420.13 0.18
B (6.0) 1.66+0.18 1.70+0.17 1.720.16 1.73+0.16 1.74%0.15 0.09
C (12.0) 1.33+0.18 1.34+0.22 1.38+0.20 1.39+0.20 1.40+0.20 0.27
D (18.0) 0.82+0.24 0.86+0.23 0.91£0.23 0.89+0.22 0.90£0.21 0.17

Notes: p-Values: *calculated using ANOVA single-factor test; **calculated using independent t-test.

Abbreviations: UCIVA, uncorrected intermediate visual acuity; DCIVA, distance corrected intermediate visual acuity; wpm, words per minute; CSV, contrast sensitivity

(Vector Vision); SD, standard deviation.
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Figure 7 Photopic contrast sensitivity evaluated binocularly (with correction) at 12
months.

Seven per cent of patients (n=2) reported mild difficulty in
night driving. None of the patients complained about star-
bursts or diplopia at any time-point after the surgery. The
overall spectacle independence and satisfaction scores (on
a scale of 0-10, with 0 being the lowest and 10 being the
highest) were 8.7+1.01 and 8.9+0.87, respectively.

Adverse Effects and Complications
A dilated clinical examination was performed at 1 year to
assess posterior capsule opacification (PCO) and IOL cen-

tration. All IOLs remained well centred in the bag, with
good 360-degree overlap of capsulorhexis, and without any
significant tilt or decentration. None of the eyes treated in
the study developed significant PCO, affecting the visual
outcomes or patient satisfaction at 1 year. No other vision-
threatening complications, such as cystoid macular oedema,
postoperative uveitis, secondary glaucoma or endophthalmi-
tis, occurred in any of the eyes included in the study.

Discussion

Schallhorn et al and Kretz et al published their initial
(3-month) clinical experience following implantation of AT
LARA 829MP EDoF IOLs, based on a diffractive design
principle to continuously extend the depth of focus.'*'® Both
studies concluded that the new EDoF IOL provided reason-
able unaided near and distance vision, as well as spectacle
independence and patient satisfaction. The UNVA observed
in the study by Schallhorn et al was 0.26 logMAR, while the
binocular DCNVA at 40 cm in the study by Kretz et al
showed acceptable results (0.324+0.13 logMAR), offering
a high degree of patient satisfaction. Our study showed better
results for UNVA (0.16 logMAR) compared to these studies,
which can probably be attributed to the slightly higher myo-
pic residual SE observed in our series (—0.17 D). Reading
newspapers typically requires a visual acuity of 0.4 logMAR
at 40 cm, while a higher level of visual acuity is needed for

Binocular Corrected Defocus Curve at 1 year (+2 to -3D)

-0.1

e
-

Defocusing lens (D)

CDVA (LogMAR)
o
N

e
w

0.4

0.5

~

Full range of functional vision (20/32 or better) through 3.5D

of defocus

Figure 8 Binocular distance corrected defocus curve evaluated from +2 to —3 D defocus at 12 months.
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Figure 9 Histogram showing spectacle independence (% of patients) for activities performed at different distances.

Post-op dysphotopsia symptoms at 12 months
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NIGHT DRIVING
=MILD =NO COMPLAINTS

Figure 10 Histogram showing distribution of postoperative dysphotopsia symptoms.

fluid reading.'” From this perspective, the AT LARA EDoF
IOL provided visual acuity well above 0.4 logMAR at inter-
mediate distances, while allowing good functional vision.
With regard to intermediate vision, binocular distance-
corrected intermediate visual acuity (DCIVA) evaluated by
Kretz et al at 90, 80 and 60 cm was —0.022+0.14, 0.026

+0.12 and 0.025+0.10, respectively.'® In our study, the

binocular DCIVA results were similar to those in their
study, the wvalues being 0.020+0.08 and 0.00+0.20
logMAR at 80 and 60 cm, respectively.

In a study by Reinhard et al, the AT LARA 829MP
exceeded the AAO taskforce requirement for EDoF IOLs'
defined in the Introduction, with a difference of 0.62 D in the
mono-ocular depth of focus achieved, compared to the

https://doi.org/10.2147/OPTH.S331860
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monofocal control.'® In the same study, the TECNIS Symfony
EDoF IOL, on the other hand, failed to comply with the
definition, with a difference of only 0.22 D compared with
the monofocal control. However, with regard to binocular
depth of focus, there was no statistically significant difference
between the two EDoF IOLs at any visual acuity level, and
both were statistically superior to the monofocal IOL (CT
ASPHINA 409MP). This suggests favourable outcomes with
regard to the depth of focus achieved with EDoF IOLs in
general compared to monofocal IOLs, potentially aiding in
the excellent intermediate and reasonably good near vision
obtained with these lenses. In the present study, we observed
that the AT LARA 829MP EDoF IOL provided a wide range of
functional vision (20/32 or better) over a defocus of 3.5 D,
resulting in almost a continuous range of vision, from distance
to near. These results of the defocus curve are similar to our
previously published results with bilateral implantation of
TECNIS Symfony EDoF IOLs;
monovision was performed aiming at slight myopia of

however, a micro-
approximately —0.75 D in the non-dominant eye."

Although the Symfony and the AT LARA EDoF IOLs
share a number of similarities in their optical properties,
the primary difference between the two EDoF IOLs lies in
their optical behaviour in relation to spherical aberration
(SA). The Symfony IOL features an SA-correcting optic
that is designed to compensate for the positive SA of the
human cornea, while the AT LARA EDoF is an aberration-
free IOL."® This was confirmed by Chae et al, who experi-
mentally compared the optical performance of Symfony
and AT LARA EDoF IOLs using a standardized optical
bench set-up.?’ In this study, the Symfony IOL performed
better with the ISO2 cornea, as it effectively compensated
for the positive SA of the model cornea, while the aberra-
tion-neutral AT LARA IOL showed superior performance
with the ISO1 cornea, as its optic was designed not to
induce any additional SA to the existing SA of the eye.
Similar observations were noted by Dominguez-Vicent
et al, who found that the optical performance of the
Symfony IOL was lower at the same pupil size when
measured with an aberration-free cornea.”'

Eighty six per cent (26/30) of our patients were spectacle
free for reading, even without having a mini-monovision
planned. Compared to the Symfony IOL, wherein the corneal
aberrations are compensated for by the negative aberrations
of the IOL, these aberrations are minimally affected with the
AT LARA EDoF IOL, potentially resulting in improved near

vision outcomes and patient satisfaction, as seen in the pre-
sent study.

Compared to the photopic contrast sensitivity results of
Symfony IOL reported by Mencucci et al,”? our mean
values were similar for the spatial frequency of 3 cycles
per degree, and slightly lower for the remaining spatial
frequencies. However, this was not clinically significant
and did not affect patient satisfaction, as the aberration-
neutral and chromatic aberration-correcting optical design
of the AT LARA IOL results in optimized contrast sensi-
tivity and visual quality.

Reading is one of the most vital and common skills for
engaging, communicating and interpreting ideas, and read-
ing speed more closely aligns with task performance than
visual acuity metrics.”> We evaluated reading speeds using
the SRD, with which a speed of 80 words per minute is
considered to be the minimum threshold for recreational
reading in healthy eyes.”**> The mean reading speeds at
40, 60 and 80 cm were well above this threshold 1 week
postoperatively and showed continuous improvement over
time. The reading speed at 60 cm was similar to that
reported by Mencucci et al for the TECNIS Symfony
IOL.*?

With multifocal lenses, any degree of residual refractive
defect reduces the quality of vision at any distance compared
with monofocal IOLs. Refractive predictability was excellent
in our study, with a mean postoperative residual SE of —0.17
D at 12 months and 95% of the eyes being within 0.5 D of
the target value. This suggests that advanced, swept source-
based optical biometry*® and modern IOL calculation for-

mulae, such as the Barrett TK formula®’28

used in the present
study, may help cataract refractive surgeons to improve their
chances of achieving postoperative targets closer to emme-
tropia in the majority of their cases.

In conclusion, the AT LARA EDoF IOLs provided excel-
lent visual outcomes at all distances at 12 months, which were
comparable to or better than the published results of currently
available EDoF IOLs. Patients achieved high levels of satisfac-
tion due to excellent unaided distance visual acuity, good
contrast sensitivity and reading speeds, minimal dependence
on reading glasses and negligible amounts of dysphotopsia
symptoms at the end of 12 months. However, a relatively
small sample size may be a potential limitation of our study.
Further prospective, randomized comparative studies with lar-
ger sample sizes are suggested to compare the long-term results
of this lens with other available EDoF IOLs.
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Data Sharing Statement

We do not wish to share individual study patient data.

However, all the study-related data may be made available

on request by writing to ethics@nethradhama.org.
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