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Purpose: To evaluate the clinical outcomes of cataract surgery using novel diffractive trifocal intraocular lenses

(IOLs) in Koreans.

Methods: This was a retrospective, consecutive, interventional study of cataract surgery using POD FineVision
IOL implantation. Complete ophthalmologic examinations were performed preoperatively and postoperatively.
Defocus curves were assessed over a range of +1.5 to -4.0 diopters in 0.5-diopter steps at one month postoper-
atively. Uncorrected distant visual acuity, uncorrected intermediate visual acuity, uncorrected near visual acuity,
corrected distant visual acuity, distant-corrected intermediate visual acuity, and distant-corrected near visual acu-
ity were assessed one month postoperatively, and manifest refraction was performed during every visit.

Results: The study analyzed 31 eyes in 20 patients. There were statistically significant improvements in uncorrect-
ed distance visual acuity, uncorrected intermediate visual acuity, uncorrected near visual acuity, corrected dis-
tance visual acuity, distance-corrected intermediate visual acuity, and distance-corrected near visual acuity (p <
0.001). The final postoperative refractive outcomes showed statistically significant myopic shifts compared to the
target refraction based on SRK/T, SRK-II, Haigis, and Hoffer Q formulas (p < 0.001).

Conclusions: POD FineVision IOLs provide stable visual restoration with improvements of near and intermediate
vision in presbyopic eyes. POD FineVision IOLs show myopic shift in a Korean population; therefore, surgeons
should be cautious when selecting IOL power in such patients.
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As a result of improvements in surgical instruments and
techniques, the concept of cataract surgery has changed
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from simple extraction of the cataract to refractive surgery
that can provide emmetropia. Recently, the objective of
cataract surgery has shifted from simply gaining precise
refractive outcomes to also removing the need for correc-
tive lenses. Multifocal intraocular lenses (IOLs) are widely
used for this purpose; with the increase in their popularity,
various multifocal IOLs are being manufactured by differ-
ent companies, providing broad options in IOLs [1,2].
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Classic multifocal IOLs are bifocal and thus provide two
working distances (distant and near). Many studies have
confirmed significant improvements in uncorrected near
visual acuity (UNVA) while maintaining acceptable un-
corrected distance visual acuity (UDVA) [3]. However, in-
termediate working distance, which is important for com-
puter work or simple household chores, is not covered by
classic bifocal IOLs, making glasses necessary for people
who work in these fields [4,5].

Trifocal IOLs have been recently introduced and provide
better visual acuity at intermediate distances without im-
pairing far and near vision compared to bifocal IOLs [6,7].
Currently, there are several commercially available diffrac-
tive trifocal IOLs, including the FineVision Micro F (Physl-
OL, Liege, Belgium) and the AT LISA tri 839 MP (Carl
Zeiss Meditec, Jena, Germany); many studies have report-
ed satisfactory clinical outcomes with these IOLs [8-14].

The original FineVision Micro F, the first trifocal IOL to
reach the market, was later adapted to create a new double
C-loop haptic design to guarantee the IOL’s rotational sta-
bility. This new IOL model was named the POD FineVi-
sion, and it has demonstrated comparable visual outcomes
and better rotational stability than the previous iteration
[15].

FineVision trifocal IOLs are widely used; there is a large
body of literature that covers their clinical outcomes out-
side Asia. However, they have only recently became avail-
able in the Korean market; therefore, there are no clinical
reports of the outcomes of FineVision trifocal IOLs in a
Korean population. According to the manufacturers, there
have been several cases of myopic shift after implantation
of POD FineVision IOLs in an Asian population, which we
believe merits the study deeper. The main purpose of this
investigation was to evaluate the clinical outcomes of POD
FineVision IOLs in a Korean population and to compare
them with previously reported outcomes in Western stud-
ies.

Materials and Methods

Patients

This was a retrospective consecutive interventional case
series study performed at two hospitals (Samsung Medical
Center and Asan Medical Center) in Seoul, Korea. All pa-
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tients in the study underwent uneventful phacoemulsifica-
tion surgery with implantation of the FineVision POD F or
FineVision POD FT (PhysIOL). The study was performed
in accordance with the principles of the Declaration of
Helsinki and was approved by the institutional review
board of Samsung Medical Center (2016-05-071-002) and
informed consent was waived by the board.

Inclusion criteria included the presence of a senile cata-
ract with potential visual acuity greater than 20 / 30 based
on the potential acuity meter. Exclusion criteria were a his-
tory of previous ocular trauma or surgery and other ocular
diseases that might interfere with the outcomes of cataract
surgery.

Intraocular lens

The POD FineVision IOL is a single-piece aspheric dif-
fractive trifocal lens composed of 26% hydrophilic acrylic
material with blue and ultraviolet blocking properties. The
overall diameter is 11.40 mm, with an optic diameter of
6.00 mm. These IOLs are available in powers from +6.0 to
+35.0 diopters (D) in 0.5-D increments. The optic is apo-
dized, and additional powers at the IOL plane are +3.50 D
for near vision and +1.75 D for intermediate vision. POD
FineVision IOLs without a toric component are manufac-
tured under the FineVision POD F name, while toric ver-
sions of POD FineVision IOLs are called FineVision POD
FT.

Preoperative assessment

Preoperatively, all patients underwent full ophthalmo-
logic examinations, including UDVA, uncorrected inter-
mediate visual acuity (UIVA) at 80 cm, UNVA at 40 cm,
corrected distance visual acuity (CDVA), distance-correct-
ed intermediate visual acuity (DCIVA), and distance-cor-
rected near visual acuity (DCNVA) under photopic condi-
tions (85 candelas/m®), as well as slit-lamp microscopy,
intraocular pressure, and fundus examinations.

Anterior chamber depth, axial length, and keratometric
values were all measured using IOL Master (Carl Zeiss
Meditec, Dublin, CA, USA). Because there have been pre-
vious cases in which the POD FineVision IOL caused a
myopic shift in Asian eyes, the refractive goals were set at
hyperopia (approximately 0.0 to +0.3 D). The SRK/T,
SRK-II, Haigis, and Hoffer Q formulas were all considered
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on the basis of individual characteristics of ocular biome-
try in the selection of IOL power.

Surgery

All surgeries were carried out by one of the two experi-
enced surgeons who took part in this study (TYC and
MIJK). Standard sutureless phacoemulsification with a 3.0-
mm clear corneal incision was performed under topical
anesthesia. IOL design selection and the incision axis were
carefully determined based on preoperative corneal astig-
matism, which was measured by Scheimpflug topography
(Oculus, Wetzlar, Germany). Non-toric versions of POD
FineVision IOLs (FineVision POD F) are used in patients
with corneal astigmatism less than 1.0 D. For these pa-
tients, steep axis corneal incisions were performed in eyes
with corneal astigmatism equal to or greater than 0.5 D,
and temporal corneal incisions were made in eyes with
corneal astigmatism less than 0.5 D. Toric versions of POD
FineVision IOLs (FineVision POD FT) are used in patients
with corneal astigmatism equal to or greater than 1.0 D.
Temporal corneal incisions were made in these patients.
IOLs were implanted in the bag with a single-use injector
and cartridge (Microset, PhysIOL). Topical gatifloxacin
0.3%, fluorometholone 0.1%, and bromofenac 0.1% were
administered postoperatively.

Postoperative assessment

The patients were routinely evaluated one day, one week,
one month, and three months postoperatively and also at
every subsequent visit. During these routine ophthalmo-
logic examinations, manifested refraction and uncorrected
and corrected distance visual acuities were recorded. Par-
ticipants underwent thorough ophthalmologic examina-
tions at the one-month postoperative visit. Uncorrected
and corrected visual acuities for distance, intermediate,
and near vision were measured, and the defocus curves
were evaluated under photopic conditions using lenses
ranging from +2.0 to -4.0 D in 0.5-D steps. The refractive
prediction error, which is defined as the difference in diop-
ters between the actual and intended refractive outcome in
a particular patient, was assessed in patients with fol-
low-up periods longer than three months. The manifested
refraction results of the last visit were used to analyze the
refractive predictability.
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Statistical analysis

The IBM SPSS ver. 23.0 (IBM Corp., Armonk, NY,
USA) was used for statistical analysis of the data. Paired
t-test was applied to assess the significance of differences
between preoperative and postoperative data. A p-value
less than 0.05 was considered statistically significant.

Results

This study included 31 eyes in 20 patients (9 men [45.0%)]
and 11 women [55.0%]) with an average age of 60.5 + 9.6
years (range, 39 to 80 years). The mean implanted IOL
power was 19.7 + 3.5 D (range, 10.0 to 25.0 D). The poten-
tial visual acuity as indicated by a potential acuity meter
was 0.04 + 0.06 in the logarithm of the minimum angle of
resolution (logMAR) scale (Table 1). All patients had un-
eventful cataract surgery with a good centration of IOL
and no other pupil distortion or iris trauma.

Visual acuity

Table 2 shows the preoperative and one-month postoper-
ative visual acuities. The one-month postoperative monoc-
ular UDVA, UIVA, UNVA, CDVA, DCIVA, and DCNVA
values were -0.02 = 0.08 (range, -0.17 to 0.10), 0.29 £ 0.13
(range, 0.20 to 0.49), 0.06 £ 0.09 (range, -0.10 to 0.20), -0.05

Table 1. Demographics and biometry in patients who re-
ceived a FineVision trifocal intraocular lens implant

Parameter Mean + SD Range
Age (yr) 60.5+9.6 39-80
Sex (male : female) 9:11 -
Sphere (D) 0.10+2.53  -8.00-2.25
Cylinder (D) -0.93+£0.69  -2.50-0.00
Spherical equivalent (D) -036+2.64  -8.75-1.75
Keratometry (D) 44.61 £1.68 41.13-46.38
ACD (mm) 3.20+0.37 2.43-3.85
Axial length (D) 23.55+1.41 21.87-27.05
Potential VA (logMAR) 0.04 +0.06 0.18-0.00
IOL power 19.7+3.5 10.0-25.0
IOL design (POD F : POD FT) 18:13 -

SD = standard deviation; D = diopter; ACD = anterior chamber
depth; VA = visual acuity; logMAR = logarithm of the minimum
angle of resolution; IOL = intraocular lens.



+ 0.07 (range, -0.18 to 0.00), 0.26 = 0.13 (range, 0.10 to 0.40),
and 0.06 £ 0.15 (range, -0.10 to 0.30) logM AR, respectively.
All of the postoperative visual acuities showed statistically
significant improvements (Table 2).

Defocus curve

Defocus curves illustrate the mean visual acuities and
standard deviations for different values of the defocus in
the logMAR scale (Fig. 1). Compared to the preoperative
defocus curve, the postoperative defocus curve demon-
strated general improvement in visual acuities, with a new
second peak at a -2.5 D defocus power (equivalent to near
viewing at 40 cm). The curve also shows maintenance of

Table 2. Preoperative and one-month postoperative monoc-
ular visual acuities in patients implanted with a FineVision
trifocal intraocular lens

One-month

Parameter Preoperative postoperative p-value’
UDVA 0.63+0.29 -0.02 +0.08 <0.001
UIVA(80cm)  0.58+0.28 0.29+0.13 <0.001
UNVA (40 cm)  0.63+£0.32 0.06 = 0.09 <0.001
CDVA 0.36+0.30 -0.05+0.07 <0.001
DCIVA (80 cm) 0.50 +0.29 0.26+0.13 <0.001
DCNVA (40 cm) 0.59 +0.31 0.06 £0.15 <0.001

UDVA = uncorrected distance visual acuity; UIVA = uncor-
rected intermediate visual acuity; UNVA = uncorrected near
visual acuity; CDVA = corrected distance visual acuity; DCIVA
= distance-corrected intermediate visual acuity; DCNVA = dis-
tance-corrected near visual acuity.

"Paired r-test.
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Fig. 1. Preoperative and one-month postoperative monocular de-
focus curves of the FineVision trifocal intraocular lens. logMAR
= logarithm of the minimum angle of resolution.
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visual acuities better than 0.2 logMAR from the defocus
power of +1.0 to -3.0 D, indicating that cataract surgeries
with FineVision trifocal IOLs provided improvements in
near and intermediate vision.

Predictability

Table 3 displays the refractive results over time. The fi-
nal postoperative mean monocular refractive correction
was 0.09 + 0.20 D (range, -0.25 to 0.50 D) for the sphere,
-0.41 £ 0.27 D (range, 0.00 to -1.00 D) for the cylinder and
-0.11 = 0.22 D (range, -0.50 to 0.25 D) for the spherical
equivalent. There were significant reductions in the refrac-
tive cylinder (p = 0.002).

Table 4 shows the final postoperative prediction error,
which is the difference between the postoperative spheri-
cal equivalent measured by manifest refraction and the
target refraction of surgery based on SRK/T, SRK-II, Hai-
gis, and Hoffer Q formulas provided by the IOL master.
The final postoperative refraction showed a statistically
significant myopic shift with all IOL power calculating
formulas.

Discussion

To the best of our knowledge, this is the first study to re-
port clinical outcomes of FineVision trifocal IOL in an
Asian population. Compared to previously reported out-
comes of FineVision trifocal IOLs, our study showed com-
parable visual acuities and defocus curves.

The one-month postoperative monocular UDVA, UIVA,
UNVA, CDVA, DCIVA, and DCNVA values were -0.02 +
0.08, 0.29 + 0.13, 0.06 £ 0.09, -0.05 + 0.07, 0.26 + 0.13, and
0.06 = 0.15, respectively. Sheppard et al. [13] reported two-
month postoperative monocular UDVA and CDVA values

Table 3. Refractive outcomes in patients implanted with
FineVision trifocal intraocular lenses

One-month

Parameter Preoperative e —— Final p-value
Sphere 0.10£2.53 0.11+0.25 0.09+0.20 0.546
Cylinder -0.93+0.69 -0.37+0.34 -0.41+0.27 0.002

SE -0.36+2.64 -0.08+0.19 -0.11£0.22 0.464

SE = spherical equivalent.
Preoperative refraction versus final refraction (paired 7-test).
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Table 4. Refractive prediction errors of FineVision trifocal
intraocular lenses

Tareet One-month Final
Formula & postoperative  prediction  p-value'
refraction . x .
prediction error error
SRK/T 021+0.14 -029+0.19 -0.32+0.21 <0.001
SRK-II 043+0.54 -0.52+0.57 -0.55+0.58 <0.001
Haigis  0.12+0.21 -020+0.21 -0.23+0.26 <0.001
Hoffer Q 0.16+0.23  -0.25+0.25 -0.28+0.30 <0.001

"Prediction error: the difference between the postoperative spher-
ical equivalent measured by manifest refraction and the target
refractive outcome of the surgery; "Target refraction versus final
postoperative refraction (paired #-test).

of 0.19 £ 0.09 and 0.08 + 0.08, respectively. Alio et al. [8]
determined 6-month postoperative monocular UDVA,
UIVA, UNVA, CDVA, DCIVA, and DCNVA values of
0.18 £ 0.13, 0.20 £ 0.11, 0.26 £ 0.15, 0.05 £ 0.17, 0.17 £ 0.09,
and 0.16 £ 0.13, respectively. The monocular visual out-
comes of our study were comparable with the results of
previous studies. In an investigation of a Korean popula-
tion, Kwon et al. [16] reported clinical outcomes of other
commercially available trifocal IOLs (AT LISA tri 839
MP) with 6-month postoperative UDVA, UIVA, and
UNVA values of 0.00, 0.13, and 0.15 logM AR, respectively.
Our visual outcomes were comparable to those of Kwon et
al. [16] and slightly better for the UNVA.

Regarding the defocus curve, the optimal visual acuity
was obtained at 0.00 D, and there was a second peak at
-2.50 D. Previous studies of FineVision trifocal IOLs
showed very similar defocus curves, with peaks at 0.00
and -2.50 D and visual acuities greater than 0.2 logMAR
from +1.00 to -3.00 D [8,9,13,14].

In the present study, there were statistically significant
myopic results after implantation of the POD FineVision
IOL with every formula. In addition, a subgroup analysis
of predictive error in both the FineVision POD F group
and the FineVision POD FT group showed a similar ten-
dency of myopic shift with statistically significant myopic
outcomes in all mentioned formulas. This finding contrasts
with previous studies, which reported satisfactory results
for postoperative refraction. Poyales et al. [15] identified a
high predictability of postoperative refractive outcomes of
POD FineVision IOLs with a spherical equivalent of 0.03 +
0.31 D. The high visual acuity reported in our study likely
resulted because the target was set at hyperopia; if the tar-
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get had been emmetropia, more myopic results would have
been attained with fewer uncorrected visual acuities. For
this reason, the recent trend in Korea has been to set the
refractive target around +0.3 D.

The SRK-IT formula demonstrated the largest myopic
shift of all formulas considered in the selection of IOL
power, with a prediction error of -0.55 + 0.58 D. Surgeons
should be deliberate when choosing the power of POD
FineVision IOLs in Korean eyes, especially when using the
SRK-II formula.

The authors have no experience with these types of con-
stant and repeated myopic shifts with other commercially
available IOLs. Although the number of eyes included in
the study was small, the keratometric value, anterior
chamber depth, and axial length were mostly within the
normal range without any outliers. Although surgeries
were carried out at two centers by two different surgeons,
the refractive outcomes of FineVision trifocal IOLs from
the two centers showed similar tendencies of myopic shift.
Therefore, we concluded that the results were unlikely to
be driven by a biased distribution of enrolled eyes or the
particular surgeon.

The constants used for IOL power calculations are de-
pendent on multiple factors, including the type and materi-
al of the IOL, the individual surgeon, the incisional tech-
nique, and the patient population [17,18]. Based on prior
observations, the consistent and repeated myopic results
for POD FineVision I0OLs might be driven by the use of
IOL constants of the lens power calculating formulas
mainly established in a Western population. In previous
reports, some commercially available IOLs have required
different IOL constants for an Asian population. Inspec-
tion of the ULIB (User Group for Laser Interference Bi-
ometry) data revealed differences in IOL constants for the
same IOL model between Japanese and non-Japanese eyes,
Chinese and non-Chinese eyes, and Indian and non-Indian
eyes [19]. This result could be due to differences in ocular
biometry between Caucasian and Asian eyes, which are al-
ready established in the literature. In previous reports, the
anterior segments of Asian eyes are reported to be smaller
compared to those of Caucasian eyes [20,21]. This differ-
ence might have led to anteriorization of effective lens po-
sition and produced a myopic shift in the present study.
Accordingly, caution should be exercised when using IOL
constants optimized for other patient populations [22]; for
an accurate and precise prediction of refraction, POD



FineVision IOLs seem to require new IOL constants in a
Korean population.

The limitations of this study include its short follow-up
period. However, since there was a significant myopic shift
in all mentioned formulas with a p-value <0.001, the au-
thors strongly believe that POD FineVision IOL produces
myopic results. In addition, since POD FineVision IOLs
were introduced relatively recently in Asia, the tendency
of significant myopic shift in a Korean population has sig-
nificant clinical implications. Deteriorated uncorrected
distant visual acuity caused by residual postoperative my-
opia can greatly decrease patient satisfaction. Because of
the severity of the issue at hand, it is necessary for the re-
sults to be established, despite a limited follow-up period.
Further investigations with larger sample sizes and a lon-
ger follow-up period will be necessary to establish new
IOL constants.

In summary, POD FineVision IOLs provide excellent
distance, intermediate, and near visual outcomes among
patients undergoing cataract surgery in a Korean popula-
tion. However, in terms of refractive predictability, POD
FineVision IOLs produce myopic outcomes in a Korean
population when IOL power is calculated using IOL con-
stants established in Western countries. Therefore, sur-
geons who are planning to use POD FineVision IOLs in a
Korean population should consider targeting slight hyper-
opia.
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