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Purpose: To analyze the refractive and visual outcomes following cataract surgery and implantation of a new hydrophobic trifocal
toric intraocular lens (IOL) in Japanese eyes with different degrees of corneal astigmatism.

Methods: A total of 66 eyes from 39 patients implanted with a FineVision HP Toric IOL (Beaver-Visitec International Inc) were
analyzed retrospectively. The main outcome measures considered were refraction, monocular uncorrected distance visual acuity
(UDVA), corrected distance visual acuity (CDVA), uncorrected intermediate visual acuity (UIVA), and distance-corrected intermediate
visual acuity (DCIVA) at 80 and 66 cm, uncorrected near visual acuity (UNVA) and distance-corrected near visual acuity (DCNVA) at
40 cm. Eyes were evaluated at three months post-surgery.

Results: Sixty-five eyes (98.48%) were within +0.50D of spherical equivalent, and all were within £1.00D (mean: 0.00+0.21D).
Moreover, 63 eyes (95.45%) had <0.50D of residual astigmatism, and all had <1.00D (mean: —0.08+0.23D). Similarly, 58 (87.88%)
and 60 eyes (90.91%) had >20/20 UDVA and CDVA, respectively, with 65 (98.48%) and 66 eyes (100%) achieving >20/25 UDVA and
CDVA, respectively. In addition, 28 (42.42%) and 23 eyes (34.85%) had >20/25 DCIVA at 80 and 66 cm, respectively, with 49
(74.24%) and 52 eyes (78.79%) achieving >20/32 DCIVA at 80 and 66 cm, respectively. Finally, 39 (59.09%) and 40 eyes (60.61%)
had >20/20 UNVA and DCNVA, respectively, with 58 (87.88%) and 59 eyes (89.39%) achieving >20/25 UNVA and DCNVA,
respectively.

Conclusion: Our study shows that implantation of the new hydrophobic FineVision HP Toric IOL results in accurate refractive
outcomes, with good visual acuity at different distances, in Japanese eyes.
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Introduction

Trifocal intraocular lenses (IOLs) have been developed in order to overcome the need of patients submitted to cataract
surgery for spectacles to see objects at intermediate and near vision. The use of three foci is intended to preserve good
vision at distance, intermediate, and near distances in such patients. A recent systematic review and meta-analysis
comparing trifocal and extended depth-of-focus IOLs concluded that trifocal IOLs yielded improved near visual acuity
compared to extended depth-of-focus IOLs, with no difference being found at distance and intermediate visual acuity."
That study also indicates that trifocal IOLs are associated with improved spectacle independence. In order to provide
spectacle independence, both spherical and astigmatic errors should be corrected after cataract surgery. Specifically, it has
been reported that useful visual acuity is achieved when astigmatism is <0.75D in trifocal IOLs, thus suggesting the need
for correction when larger than this value.” A recent review paper has published the clinical outcomes of trifocal toric
IOLs, in which 20 clinical studies encompassing 1404 eyes implanted with different commercially available trifocal toric
IOLs were analyzed. This review concluded that the use of these lenses allows complete visual restoration over a wide
range of distances.’
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One new hydrophobic trifocal toric IOL currently available is the FineVision POD FT 49P IOL (FineVision HP toric,
Beaver-Visitec International, Inc., USA). The hydrophilic counterpart of this lens (FineVision toric POD FT), which

414 and Asian'>'°

presents the same optical design, has been analysed in different clinical studies on Caucasian eyes with
different degrees of corneal astigmatism. These studies showed the good outcomes of this model in terms of refraction
accuracy (sphere and cylinder) and visual acuity at different distances. However, to the best of our knowledge, there are
no studies focusing on the outcomes with the new hydrophobic trifocal toric FineVision HP and neither are there any
specifically in Asian eyes. As such, the purpose of the present clinical study was to evaluate the accuracy refraction and
visual outcomes at distance, intermediate, and near vision in a cohort of Japanese eyes with different amounts of corneal

astigmatism diagnosed with cataracts after trifocal toric FineVision HP toric IOL implantation.

Patients and Methods

Patients, Intraocular Lens, and Surgical Technique

In this clinical study, we retrospectively examined 66 eyes from 39 patients at the Akihabara Cataract Clinic and the
Nihonbashi Cataract Clinic (Tokyo, Japan), between December 2023 and January 2024. The study was carried out in
accordance with the tenets of the Declaration of Helsinki and was approved by the Review Boards of both centers. Due to
the retrospective nature of the study, the data was anonymized. All patients signed an informed consent to undergo the
surgical procedure and agreed to use their de-identified data for statistical analysis and research purposes. The inclusion
criteria were cataracts, aged 40 and over, implanted with the trifocal toric FineVision HP IOL, and patient’s interest in no
longer wearing any form of spectacle correction for far, intermediate, and near vision. The exclusion criteria included
previous ocular surgery and history of prior ocular disease that may affect the postoperative visual outcome.

As indicated, all patients were implanted with the FineVision HP toric IOL (POD FT 49P). This lens is made of
acrylic hydrophobic glistening-free material (GFY, n=1.53 and Abbe number=42). The optical surface (aspheric,
biconvex, and diffractive) produces two additions, one for intermediate (+1.75D) and one for near (+3.50D). The lens
is available with spherical powers ranging from +10.0 to +35.0D (0.50D steps), and with a cylindrical power at the IOL
plane of 1.00, 1.50, 2.25, 3.00, 3.75, 4.50, 5.25, and 6.00D. It also has an ultraviolet and blue light filter, an overall
diameter of 11.40 mm, and an optical diameter of 6.00 mm. The haptic design is a double C-loop platform with
Ridgetech and posterior angulated haptic. The lens is implanted using the Medicel Accuject 2.1/2.2 injection system.

The surgical procedure involved a phacoemulsification technique using the Centurion Phacoemulsification device
(Alcon Labs, Fort Worth, TX, USA) through a 2.2 mm clear corneal incision with topical anaesthesia by an experienced
surgeon (TA) using Phaco Prechop technique.'” The toric axis was marked by the Akahoshi Intra-operative Axis Marker
with CCC Guide (ASICO AE-2933).

Examinations and Analysis
A complete ophthalmological preoperative assessment, including slit lamp and fundoscopic examinations, refraction, and
optical biometry using the IOLMaster 700 device (Carl Zeiss Meditec AG, Germany), was performed in all patients. The
Barrett Universal II formula was used to calculate the required IOL power, and the targeted refraction was emmetropia.
At three months post-surgery, the following metrics were assessed: manifest refraction (sphere, cylinder, and axis),
monocular uncorrected distance visual acuity (UDVA), monocular corrected distance visual acuity (CDVA), monocular
uncorrected intermediate visual acuity (UIVA) and monocular distance-corrected intermediate visual acuity (DCIVA) at
80 and 66 cm, monocular uncorrected near visual acuity (UNVA) and monocular distance-corrected near visual acuity
(DCNVA) at 40 cm, all of them using the Sloan ETDRS tests (Precision Vision, Woodstock, Ill, USA). A double-angle
plot tool'® was used for the astigmatism vector analysis considering the preoperative corneal astigmatism obtained from
the optical biometer and the postoperative refraction. Any complications or adverse events during surgery and follow-up
were also recorded.

The metrics recorded were analyzed using Excel (2019, version 16.43, Microsoft Corporation, Redmond, WA, USA),
and measurements given as the mean + the standard deviation and ranges. Standard graphs for reporting refractive and
visual acuity outcomes for IOL-based refractive surgery were plotted.'’
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Results

This clinical trial enrolled 66 eyes from 39 patients with a mean age of 67.74+10.74 years (ranging from 44 to 86 years).
All eyes were implanted with the FineVision HP Toric IOL, with a mean spherical IOL power of 16.37+3.77D (ranging
from 10 to 24D) and mean cylindrical IOL power of 1.80+0.99D (ranging from 1 to 5.50D). Table 1 shows the
preoperative characteristics of the cohort. There were no surgical complications or adverse events during follow-up.

Refraction

At three months post-surgery, the mean sphere was 0.04+0.18D (ranging from —0.50D to 0.75D), the mean cylinder was —0.08
+0.23D (ranging from 0 to —1.00D), and the spherical equivalent (SE) was 0.00+0.21D (ranging from —1.00 to 0.50D). Figure 1A
shows the postoperative distribution of SE Refraction, with almost all eyes (65, 98.48%) being within +0.50D, and all (66, 100%)
within £1.00D. The largest group of eyes (77.27%) were in the range +0.13D, followed by 13.64% of eyes in the range +0.14 to
+0.50D. Figure 1B shows the distribution of the postoperative refractive cylinder, with 95.45% of eyes (63) having 0.50D or less,
and all (66) eyes having 1.00D or less, residual astigmatism. Note the high percentage of eyes (87.88%) with a postoperative
refractive cylinder of 0.25D or less.

Figure 2 shows the double-angle plots of the preoperative corneal astigmatism and postoperative refractive astigma-
tism at three months post-surgery. The centroid of the corneal astigmatism before surgery was 0.48+1.45D at 87° and that
of the refractive astigmatism was 0.03+0.25D at 83° after the intervention. The mean absolute value was reduced from
1.3440.71D preoperatively to 0.08+£0.23D at three months after the intervention.

Table | Demographics and Characteristics of Eyes Shown as
Means, Standard Deviations (SD), and Ranges

FineVision HP Toric IOL
Patients (n) 39
Age (yrs) 67.73+10.74
(44-86)
Eyes (n) 66
Intraocular pressure (mmHg) 14.92+2.78
(10.00-23.00)
K1 (D) 43.18+1.42
(40.00—46.50)
K2 (D) 44.52+1.52
(41.25-48.00)
Corneal astigmatism (D) 1.34+0.71
(0.27-3.93)
Axial length (mm) 25.06x1.38
(22.38-27.63)
Anterior chamber depth (mm) 3.25+0.31
(2.66-3.94)
Lens thickness (mm) 4.40+0.40
(3.38-5.21)
White-to-white (mm) 11.91+0.39
(11.20-12.90)
Spherical IOL power (D) 16.37+3.77
(10.00-24.00)
Cylindrical IOL power (D) 1.80+0.99
(1.00-5.25)

Abbreviations: K, keratometry; IOL, intraocular lens.
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Figure | Distribution of postoperative spherical equivalent refraction (A) and refractive cylinder (B) at three months post-surgery.

Visual Acuity
Table 2 shows the mean monocular visual acuity outcomes at distance, intermediate and near vision recorded at three
months postoperatively.

Distance Visual Acuity

Figure 3 shows the difference in monocular UDVA and CDVA at three months post-surgery. The majority of eyes
(89.39%) showed the same or better UDVA than CDVA, and 98.48% of eyes presented a UDVA within 1 line of CDVA.
The mean UDVA and CDVA were good, with values better than 20/20 (-0.06+0.07 and —0.07+0.06 logMAR, respec-
tively; Table 2). Figure 4A shows the cumulative proportion of eyes with a given postoperative UDVA and CDVA. At
three months post-surgery, 58 (87.88%) and 60 eyes (90.91%) had 20/20 or better UDVA and CDVA, respectively, with
65 (98.48%) and 66 eyes (100%) achieving 20/25 or better UDVA and CDVA, respectively.
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Figure 2 Double-angle plots for preoperative corneal astigmatism and postoperative refractive astigmatism at three months post-surgery. Centroids and mean absolute
values with standard deviations are also shown.

Intermediate Visual Acuity

The mean UIVA and DCIVA values at 80 cm were the same (0.19+0.12 logMAR), as were those at 66 cm (0.18+0.12
logMAR; see Table 2). Figure 4B shows the cumulative proportion of eyes with a given postoperative UIVA and DCIVA
at 80 and 66 cm. At three months post-surgery, 28 (42.42%) and 23 eyes (34.85%) had 20/25 or better DCIVA at 80 and
66 cm, respectively, with 49 (74.24%) and 52 eyes (78.79%) achieving 20/32 or better DCIVA at 80 and 66 cm,
respectively.

Near Visual Acuity

The mean UNVA and DCNVA were good, with values close to 20/20 (0.03+£0.10 and 0.02+0.08 logMAR, respectively;
Table 2). Figure 4C shows the cumulative proportion of eyes with a given a postoperative UNVA and DCNVA. At three
months post-surgery, 39 (59.09%) and 40 eyes (60.61%) had 20/20 or better UNVA and DCNVA, respectively, with 58
(87.88%) and 59 eyes (89.39%) achieving 20/25 or better UNVA and DCNVA, respectively.

Discussion

In the current study, we have analyzed the outcomes of Japanese eyes implanted with the FineVision HP toric IOL.
Although this is the first study to assess this particular model, previous studies have evaluated the hydrophilic counterpart
of this lens on Caucasian and Asian eyes, showing good outcomes. As such, these outcomes should be compared with the
present ones in order to provide clinical evidence for the refractive and visual acuity of the new model. Table 3 provides
a summary of these studies.

In general, the visual outcomes at different distances obtained in our patients after FineVision HP toric IOL
implantation were good. First of all, it should be noted that the successfully restored visual function observed with
this lens is consistent with the high accuracy obtained in our cohort of eyes. This could be correlated with the spectacle
independence of our patients. Figure 1A and B shows the efficacy of the refractive correction, with 98.48% of eyes
+0.50D for the SE and 95.45% of eyes with a refractive cylinder of <0.50D. The mean SE and cylinder values were less
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than a quarter of a diopter. These outcomes are consistent with those reported by Yoo et a

Implanted  with
FineVision HP Toric Intraocular Lens (IOL)
Shown as Means, Standard Deviations (SD),
and Ranges at 3 Months of Follow-Up

Table 2 Monocular Visual Acuity Outcomes
(logMAR)  for

the

FineVision HP toric IOL

UDVA ~0.060.07
(0.20 to —0.10)
CDVA ~0.07+0.06
(0.10 to —0.10)
UIVA (80 cm) 0.19£0.12
(0.50 to 0.00)
DCIVA (80 cm) 0.19£0.12
(0.50 to —0.10)
UIVA (66 cm) 0.1820.12
(0.50 to —0.10)
DCIVA (66 cm) 0.1820.12
(0.50 to —0.10)
UNVA (40 cm) 0.03£0.10
(0.50 to —0.10)
DCNVA (40 cm) 0.02+0.08
(0.20 to —0.10)

distance

acuity;

Abbreviations: UDVA, uncorrected distance visual acuity;
CDVA, corrected distance visual acuity; UIVA, uncorrected
intermediate visual
corrected intermediate visual acuity; UNVA, uncorrected dis-
tance near visual acuity; DCNVA, distance-corrected near
visual acuity.

DCIVA, distance-

1'* and Ang'® in Asian eyes.

Thus, at three months post-surgery, Yoo et al'> obtained 86.84% of eyes with a residual refractive cylinder of <0.50D,
while 87.50% of eyes
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Figure 3 Difference in monocular uncorrected distance visual acuity (UDVA) and corrected distance visual acuity (CDVA) at three months post-surgery.
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Figure 4 Cumulative proportion of eyes at three months post-surgery with a given postoperative uncorrected distance visual acuity (UDVA) and corrected distance visual
acuity (CDVA) (A), uncorrected intermediate visual acuity (UIVA) and distance-corrected intermediate visual acuity (DCIVA) at 80 and 66 cm (B), and uncorrected near
visual acuity (UNVA) and distance-corrected visual acuity (DCNVA) at 40 cm (C).
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Table 3 Peer-Reviewed Publications Using the Hydrophilic Trifocal Toric FineVision PODFT IOL in Asian and Caucasian Eyes. Data for the Current Study are Also Included for

Comparative Purposes (Note That in This Study the Hydrophobic FineVision HP Toric IOL Was Implanted)

STUDY (year) Type Sample Follow- Age (Years) Preoperative IOL Spherical IOL Cylindrical IOL Power
(Eyes/ up Corneal Power (D) Power (D) Calculation
Patients) | (Months) Astigmatism (D)

ASIAN

Yoo et al'® (2022) Retrospective | 32/32 12 57.63+7.57 (42-73) 1.16+0.38 (0.56—1.91) | NR NR SRK/T, Hoffer Q, or
Haigis using the FVTC

Ang'® (2023) Prospective 187/100 24 67.3+8.4 (48-88) 1.30+0.62 (0.27—4.56) | 19.3+3.9 (8-29.50) 1.7+0.8 (1-6) Barret Toric

Current (FineVision HP Toric) (2024) | Retrospective | 66/39 3 67.73+10.74 (44-86) 1.34£0.71 (0.27-3.93) | 16.37+3.77 (10-24) 1.80+0.99 (1-5.25) Universal Il

CAUCASIC

Gundersen and Potvin® (2016) Prospective 22/11 3 62.1+7.5 (51-72) 2.11£1.11 (1.04-5.19) [ NR NR FVTC

Nistad et al® (2017) Prospective 145/74 3 NR NR (>0.75)* NR NR Haigis

Vandekerckhove® (2018) Prospective 3726 12 70.2%10.3 (34-87) NR (0.83-3.28) 19.01£4.20 (9-26) 1.90+0.88 (1-3.75) SRK/T, Hoffer Q,
Holladay | or Haigis
using the FVTC

Poyales et al’ (2019) Prospective 52/26 3 57.3%£3.9 (49-64) 3.1840.40 (2.45-3.88) | 20.79+3.32 (20.50-25) | 2.40+0.49 (I1-6) NR

Poyales and Garzén® (2019) Prospective 58/29 3 62.0+12.8 (NR) NR (>1.00)* 19.81+5.79 (9.5- 2.43+0.49 (1-6) Barret Toric

32.50)

Ribeiro et al’ (2019) Retrospective | 51/43 3 68.0£8.0 (50-82) 1.91£0.76 (0.90—4.41) | 22.07+3.91 (11.50-33) | 2.40+I.11 (1-6) SRK/T (>22 mm) and
Hoffer Q (< 22 mm)
using 5 calculators§

Ribeiro and Ferreira'® (2020) Prospective 60/30 3 68.0£9.0 (47-77) 1.52+0.81 (1-3) 20.28+4.78 (8-33) 2.23+4.78 (1-3) FVTC

Orts et al'' (2020) Retrospective | 99/73 4 66.1+8.9 (45-93) 1.13£0.56 (0.08-2.67) | 20.09+4.15 (9.50— 1.57+0.53 (1-3) FVTC with Abulafia—

29.50) Koch

Orts-Vila et al'? (2020) Retrospective | 26/22 4 64.5717.92 (45-76) 0.62+0.38 (0.12—1.41) | 21.18+4.67 (11-29.50) | | FVTC with Abulafia—
Koch

Sheen-Ophir et al'? (2022) Retrospective | 50/NR | 67.0+9.0 (NR) 1.58+0.85 (NR) 18.98+4.21 (NR) 2.46£1.09 (NR) Barret Toric and FVTC

Ruiz-Mesa et al'* (2023) Retrospective | 29/21 60 62.1748.10 (48-79) 1.00£3.46 (>3.75)t 21.1945.16 (12-27) 4.42+0.81 (3.75-6) FVTC with Abulafia—

Koch

Notes: Values reported as mean * standard deviation (range);

Abbreviation: NR: not reported; FVTC: FineVision Toric Calculator; *: value from the inclusion criteria; §: standard toric, Physiol toric with Abulafia-Kock formula, Barret, Holladay with Pentacam and Holladay with Cassini; 1 IOL

cylinder from the inclusion criteria.
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one year were —0.32+0.42D and —0.41+0.44D, respectively. In a large and longer follow-up cohort, Ang'® found mean
SE and cylinder values of —0.07+0.31D and —0.45%0.37D at four- and six-months post-surgery, respectively. These values
were maintained during the follow-up of this study (up to 24-26 months). Indeed, at the last follow-up, 87% and 99.4%
of eyes were within £0.50D and £1.00D of SE, respectively, and 72.2% and 98.1% of eyes were within +£0.50D and
+1.00D of the postoperative refractive cylinder, respectively. The predictability of this lens in these studies broadly
agrees with our findings, showing an effective correction of astigmatism. This is exemplified by the concentration of the
dots at the 0,0 coordinate in Figure 2, which represents an eye free from astigmatism.

In relation to the possible differences between Asian and Caucasian eyes, it should be considered that the former have
been reported to have different ocular biometric parameters, and that changes in capsular bag diameter are different
between them after cataract surgery.’®>* As such, these differences might affect the efficacy and stability of the lens
when implanted. Studies on Caucasian eyes with the same follow-up timeframe as ours (3 months) also showed good
refractive accuracy. Thus, Gundersen and Potvin,* Nistad et al’ Poyales and Garzon,® Ribeiro et al,” and Ribeiro and
Ferreira'® found mean SE values of <0.25D with astigmatism values of <0.50D. The percentage of eyes showing
a refractive astigmatism of <0.50D was 82%" and 86%.% Another study in eyes with high corneal astigmatism (IOL
cylinder power >3.75D) with a large follow-up (up to 5 years) reported similar outcomes:'* mean SE was always within
the range of £0.25D and mean astigmatism values were about 0.50D. In general, these outcomes were slightly worse than
ours. Differences between the IOL power calculation method employed, the range of IOL spherical and cylindrical
powers in the studies and, finally, the different material of the lenses, may play a role. Specifically, the difference in
materials, which show different refractive indices and Abbe numbers, may modify the thickness and curvature of the lens
and, therefore, be the source of this slight difference. The impact of the lens material on objective refraction in eyes
implanted with either the hydrophobic or hydrophilic non-toric version of the FineVision IOL has been studied recently
in 100 eyes (50/50 randomly assigned to either one or the other lens material).>* This study concluded that, after using
different methods for refraction measurement (subjective, objective with two autorefractors and one aberrometer), better
outcomes were obtained with the hydrophobic material for all methods assessed, with the difference between subjective
refraction and objective refraction being very close to 0, at one-month post-surgery. These authors indicated that although
the objective methods used were different, the myopic shift was always higher in the case of the hydrophilic IOL. This
indicates a common pattern to that lens that results in a clear difference with the outcomes found with the hydrophobic
model, which reaches clinical relevance in the case of the SE differences.

With regard to visual acuity, we found good outcomes in terms of distance visual acuity post-surgery correlated with
high efficacy of the refractive correction since 89.39% of eyes presented the same or better UDVA than CDVA and
98.48% of eyes an UDVA within | line of CDVA (Figure 3). The mean CDVA was good and >20/20 (—0.07+0.06
logMAR), with 90.91% and 100% of eyes with >20/20 and >20/25 CDVA, respectively (see Figure 4A). Our outcomes
were similar to those reported by Yoo et al'> who found a mean monocular CDVA of —0.05 logMAR at three months and
0.01 logMAR at one year of follow-up. Similarly, Ang'® reported a mean monocular CDVA of 0.03+0.10 logMAR, with
75.5% and 88.1% of eyes with >20/20 and >20/25 CDVA, respectively, at 4—6 months. These values were similar at 21—
26 months of follow-up: 0.04+0.09 logMAR, with 69.4% and 90.7% of eyes with >20/20 and >20/25 CDVA,
respectively. The studies performed on Caucasian eyes at three months post-surgery found similar mean monocular
CDVA values: —0.01£0.06 logMAR,* 0.02£0.03 logMAR,® and 0.03+0.11 logMAR.'® In cumulative visual acuities, our
results were much better than those published by Poyales and Garzon,® who found that the CDVA was >20/20 in 81% and
>20/32 in 98% of eyes, and similar to those reported by Orts-Vila et al'> who found a CDVA of 20/20 for 96% of eyes
and 20/25 or better for 100% of eyes. Specifically, the latter study analyzed only eyes implanted with the lowest IOL
cylindrical power of the lens (1.00D). Longer follow-ups, such as those reported by Ruiz-Mesa et al,'* evidenced lower
percentages at five years, with 55.56% and 88.89% of eyes having a CDVA of >20/20 and >20/25, respectively, with
these values being similar to those found by Ang'® at 21-26 months.

DCIVA was also excellent with this IOL, with mean values of 0.19+0.12 logMAR and 0.18+0.12 logMAR at 80 and
66 cm, respectively, and with 74.24% and 78.79% of eyes achieving >20/32 at these distances, respectively. Previous
studies with the hydrophilic lens had already demonstrated improved intermediate vision without compromising distance
vision. Specifically, Yoo et al'® found a mean value of 0.19 logMAR for 80 and 60 cm, and Ang'® found a mean value of
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0.09 logMAR and >90% of eyes >20/32 at 70 cm. These outcomes are similar to those published by Poyales and Garzon®
and Ribeiro and Ferreira,'® with monocular mean DCIVA values of 0.12£0.09 logMAR and 0.08+0.10 logMAR,
respectively, at 80 cm, 0.08£0.14 logMAR at 63 cm® and 0.09+0.11 logMAR at 60 cm'®. Gundersen and Potvin®
found 82% of eyes with a DCIVA of >20/25 at 63 cm, and Poyales and Garzon® found 24%, 67%, 93%, and 100% of
eyes with a DCIVA of >20/20, >20/25, >20/30, and >20/40 at 80 cm, respectively. These values increased to 47%, 86%,
100%, and 100% at 63 cm, respectively. Note that these values were better than ours (see Figure 4B). This may be
correlated with the worse outcomes found by these authors at near vision (40 cm), with a mean DCNVA value of 0.17
+0.09 logMAR.® Indeed, Gundersen and Potvin® found a mean DCNVA value of about 0.03 logMAR and Ribeiro and
Ferreira'® a mean value of 0.06+0.11 logMAR, both at 40 cm, which are much better and comparable to those found in
our series (0.02+0.08 logMAR), respectively. In Asian eyes, Yoo et al'> found mean values of 0.22 logMAR and 0.17
logMAR at three- and 12-months post-surgery, respectively, and Ang'® reported values of 0.10£0.12 logMAR and 0.13
+0.13 logMAR at 4-6 and 21-26 months, respectively. Our cumulative DCNVA values were 60.61% for >20/20, 89.39%
for >20/25, and 100% for >20/32 (Figure 4C) and are much better than those reported by Poyales and Garzon,® who
found values of 5%, 45%, and 90% of eyes for these cumulative visual acuities, respectively. The values reported by
Ang'® were similar to those found by us (44.4%, 69.4%, and 90%, respectively, at 4-6 months).

Although we have not recorded rotational stability values for the lens in our cohort, it is well known that a reduction
of about 15% of cylindrical correction is found for each 5° of error in the alignment of a toric IOL.** As such, if
a significant rotation were to occur in our series, a considerable degree of residual astigmatism would be found. This was
not the case since we obtained 95.45% of eyes with a refractive cylinder <0.50D, with the cylinder being less than
a quarter of a diopter. Figure 2 also supports this given the concentration of dots at the 0.0 coordinate, with a mean
centroid of 0.03D. As such, the excellent accuracy of the procedure correlates with the good stability of the lens.
Although no rotational stability data have been published with the hydrophobic lens, the hydrophilic counterpart with the
same haptic platform shows good mean rotational stability outcomes in the short- (1 month, 3.52+3.38°'%), medium- (3
months, 1.18+1.18°, 1.33+0.90°,° and 1.89+0.31°'%) and long-term (12 months, 2.55+2.62°°) follow-up in Caucasian
eyes, and long-term follow-up in Asian eyes (12 months, 2.14+1.72°,'> and 24-26 months, 2.00+2.41°'%). Possible

20-22 geem not to affect the

differences in the capsular bag between Caucasian and Asian eyes after cataract surgery
stability of the lens since the mean rotation values reported for Caucasian and Asian eyes are all around 2°. Consequently,
a similar rotational stability performance would be expected with the new hydrophobic lens in both Caucasian and Asian
eyes, thus maintaining good refractive outcomes.

The main limitations of our study are the lack of measurement of some metrics such as rotational stability, contrast
sensitivity, or patient-reported quality-of-vision questionnaires. Specifically, for the former, we should consider that,
although no rotational stability measurement was performed in our cohort, as discussed previously, we have not found
any residual significant refractive value that may be produced by a significant rotation of the lens. This is also supported
by the vector analysis carried out, thus confirming the good stability of the lens when implanted. Future clinical studies
should include measurements of IOL rotation, contrast sensitivity under different lighting conditions and questionnaires
to measure the patients’ visual functions and their spectacle independence. In addition, a long-term assessment of the lens

would also be desirable.

Conclusions

In conclusion, our clinical study of the hydrophobic trifocal FineVision HP toric IOL three months after cataract surgery
demonstrated good vision at a range of different distances, with excellent refractive accuracy in Japanese eyes with pre-
existing corneal astigmatism. This lens appears to be a good option for correcting both presbyopia and astigmatism by

providing distance, intermediate, and near visual restoration.
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