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PURPOSE: The purpose of the clinical trial was to analyse the far, short and intermediate
distance visual acuity, contrast sensitivity and defocus curve in patients with cataract sur-
gery and implantation of the Mplus® intraocular lens.

MATERIAL AND METHODS: Prospective clinical trial of 24 eyes that underwent pha-
coemulsification and implantation of the Oculentis Mplus intraocular lens. Patients were
evaluated intraoperatively one day, one week, and one and three months after the surgery.
Far (6 m), short (33 c¢m) and intermediate (80 cm) distance monocular spontaneous and
best corrected visual acuity were measured, as well as contrast sensitivity, pupillometry in
different lighting conditions and defocus curves. The presence of dysphotopsias and per-
sonal satisfaction were also studied.

RESULTS: The mean far, intermediate and short distance monocular spontaneous Snellen visu-
al acuity one month after the surgery was 0.836+0.171, 0.73120.130 and 0.824+0.112 respec-
tively. Three months after the surgery the mean far and intermediate distance spontaneous visu-
al acuity did not change, but the short distance visual acuity improved to 0.895+0.116.
Contrast sensitivity was slightly reduced in high frequencies, remaining the same in medi-
um and low frequencies.

The mean depth of focus one and three months after the surgery was + 0.75 in far distance
with mean

Snellen visual acuity of 0.8, and +2.00/-1.00 in short distance with mean visual acuity of 0.8.
The presence of dysphotopsias was observed in 20% of the eyes one month after the sur-
gery, being reduced to 9% at three months.

The mean pupil diameter measurement, made at 3 months after surgery in scotopic,
mesopic and photopic conditions and its relations with the visual acuity shows that there is
not statistically significant connection between visual acuity and pupil diameter variables.

CONCLUSION: regarding the outcomes in far, short and intermediate distance visual
acuity, the Mplus® is an efficient lens providing complete independence from glasses.
The contrast sensitivity is in the normal range for healthy eyes between the ages of 20 and 55.
In 50% of the cases some rotation of the lens (from 10 to 45°) could be noticed, but dif-
ferences in visual acuity between these cases and the ones that kept the lens centered were
not observed.

Therefore the rotational displacement of the lens does not affect final visual acuity.
Neuroadaptation seems to be fast and efficient, and we have not observed that short dis-
tance visual acuity may be reduced with small pupils.

KEYWORDS: Multifocal intraocular lenses, contrast sensitivity, dysphotopsias, defocus
curve, pupillometry.
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INTRODUCTION

At present the success of cataract surgery depends
mainly on the selection of the intraocular lens (IOL).
The development of new technologies and greater
knowledge of the eye optic system had enabled the creation
of monofocal intraocular lenses that offer excellent far
distance visual acuity!.
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However, many patients experience limitations with
these lenses due to the lack of an appropriate short and
intermediate distance spontaneous visual acuity. To address
this problem, new lenses with multifocal ability, capable of
compensating these limitations have been developed.

Multifocal intraocular lenses were used for the first
time in the eighties and since then there has been a
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14 CLINICAL ANALYSIS OF A NEW BIFOCAL IOL

great evolution in both the design and materials of
these lenses, with the appearance of such types as the
Mplus®.

The LS-312MF Mplus® multifocal IOL (manufac-
tured by Oculentis GmbH) is a one-piece acrylic bifo-
cal lens; it is biconvex with an asymmetrical?® rotational®
design. Its posterior face has a neutral asphericity, while
its anterior face is a combination of two spherical sur-
faces with different radio: a principal surface and an
integrated surface, creating two well defined foci in the
same axis. It has a +3.00D sector-shaped addition for
short vision which is equivalent to +2.25D at the spec-
tacle plane, while intermediate vision is due to the
overlap of the high depth of focus in the far and short
distance, which allows a smooth transition between
zones. The IOL has a 360-degree square-edge design
with a continuous barrier effect to prevent lens epithe-
lial cell migration and thus posterior capsule opacifica-
tion (PCO).

To study the behaviour of the Mplus® lens we have
designed a prospective clinical trial that evaluates the
far and short distance spontaneous and best corrected
visual acuity, the contrast sensitivity and the defocus
curves of postoperative patients having undergone
cataract surgery and implantation of this intraocular
lens.

MATERIAL AND METHOD

The trial includes 24 eyes of 15 patients (9 with
bilateral implants and 6 with an unilateral implant)
that were admitted to the Ophtalmologycal Integral
Center of Bilbao between November 2009 and March
2010. The age range was between 60 and 75.

For the selection of the patients the mayor inclu-
sion criterion was the presence of cataract liable to
undergo surgery, and the exclusion criterias were the
following ones: +1.00D or larger astigmatism, high
ametropys (—6.00D or larger myopia and +6.00D or
larger hypermetropia) and any other ocular patholo-
gies that could affect visual acuity outcomes, such as
glaucoma, corneal dystrophy or degeneration, corneal
opacities, diabetic retinopathy, age-related macular
degeneration, optic neuropathy, uveitis, amblyopia,
ocular motility anomalies and refractive surgery. All
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the patients were informed both verbally and in writ-
ing of the surgical technique and of the potential risks
and complications.

Patients were evaluated before and immediately
after the surgery, the following day, and one week,
one month and three months after the operation. The
preoperative evaluation included the following:
monocular and binocular spontaneous visual acuity
(SVA) and monocular and binocular best corrected
visual acuity (BCVA) at 6 meters, measured with the
Topcon ACP8 projection test [Snellen acuity charts
under photopic conditions: 70candelas (cd/m?)],
intraocular pressure measured with the Topcon CT.80
air tonometer, slit lamp biomicroscopy, funduscopy,
biometry measured with partial coherence interfer-
ometry (IOL Master, Carl Zeiss Meditec AG), and
corneal Scheimpflug topography and pupillometry
measurements (SCHWIND SIRIUS eye top, of
SCHWIND eye-tech-solutions GmbH & Co. KG).
In addition to this, a previously validated test*> was
shown to all the patients; this test included standard-
ized photographs to evaluate the presence of dyspho-
topsias®.

In this first visit the dioptric power of the intraocu-
lar lens was also calculated to obtain a final estimated
refraction between +0.00 and -0.25D. The SRK/T for-
mula was used with the exception of those eyes whose
axial length was less than 22 mm; in the latter the
Hoffer Q was used.

The surgery was always performed by the same sur-
geon (J.O.G.), who performed phacoemulsification and
LS-312MF Mplus® intraocular lens (fig. 1) implanta-
tion in the bag. The surgery was performed with the
Ozil system (Infiniti® of Alcon), and topical anesthesia
(5% lidocaine) and disposable material were used. The
posterior capsule was polished before the IOL was
inserted. Paralimbic temporal cornea was chosen for the
incision and no suture was applied. Any complications
during the procedure were cause for exclusion.

After the surgery, treatment with topical
tobramycin and dexamethasone was used every 3
hours; this treatment was then slowly reduced within
30 days.

Figura 1. Mplus® IOL of Oculentis, model LS-312ME
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Intraoperatively and immediately after the surgery,
the IOL centering was confirmed by the same surgeon
(J.O0.G) checking the IOL marks, initially situated at 0-
180° and with the sector-shapped addition located infe-
riorly (as the manufacturer estates). Postoperatively all the
patients were evaluated at least four more times, and always
by the same technician (B.D.G): the following day, one
week, one month and three months after the surgery.

In these four visits the following data were record-
ed: far (6 m), short (33 cm) and intermediate (80 cm)
distance; spontaneous (SVA) and best corrected
(BCVA) visual acuity in photopic conditions (70
cd/m?); intraocular pressure and biomicroscopy
(checking the presence of tyndall, corneal edema, cor-
tical remains, glistening, folds or opacity in posterior
capsule and IOL position). The fundus was also exam-
ined in all of the visits, making sure there were no
anomalies after the surgery.

In the one and three-month visits the presence of
dysphotopsias was also studied. For this purpose a sub-
jective questionnaire with the following question was
shown to the patients: have you noticed flashes, glare,
lines, halos or starbursts (light jets on the pavement,
road...) when looking at lights at night or on very
bright days? If the answer was negative the question-
naire was ended there, but if the answer was positive an
objective and specific test was then used. This test con-
sisted of standardized photographs of dysphotopic phe-
nomena that were shown to the patient following a
sequence of increasing severity: grade 1 (mild), grade 2
(moderate), grade 3 (severe), grade 4 (very severe). In
this way the degree of dysphotopsias was measured.

Contrast sensitivity (CSS) was monocularly evaluated
at 6 meters and in mesopic lighting conditions (6.5
cd/m?). For this purpose the Vision Contrast Test
System of Vistech Consultans Inc.® (VCTS) was cho-
sen. This test uses an eye-chart of sine waves measuring
spatial frequencies between 1.5 and 18 cycles/grade.

Defocus curves were carried out with the best optic cor-
rection and in photopic lighting conditions (70 cd/m?).

Six months after the surgery a telephone survey was
carried out to evaluate the patient’s degree of visual sat-
isfaction, from 1 to 10, in far, short and intermediate
distance, and the potencial need for glasses.

All calculations of statistical data analysis have been
estimated with the statistical program SAS System
V:9.2, the statistical significance has been assumed
when p< 0.05

RESULT

In this study 24 eyes of 15 patients (6 men and 9
women) were analyzed. Of these, 15 were right eyes and
9 were left eyes. Nine patients received bilateral Mplus®
implants and six patients received unilateral ones. The
mean far (6 m) distance for monocular spontaneous

visual acuity at one and three month was 0.836+0.171
Snellen; the mean intermediate (80 cm) distance
monocular spontaneous visual acuity at one month was
0.731£0.130 and at three month was 0.763+0.093; and
the mean short distance (33 ¢cm) monocular sponta-
neous visual acuity was 0.824+0.112 one month after
the surgery improving to 0.895+0.116 at three months
(graphs 1 and 2). On the other hand, the mean far,
intermediate and short distance monocular best correct-
ed visual acuity was 0.896+0.135, 0.797+0.085 and
0.911+0.128 respectively one month after the surgery,
and the mean far, intermediate and short distance visu-
al acuity was 0.947+0.158, 0.802+0.102 and
0.935+0.118 respectively at three months.

It has been performed a descriptive analysis about
visual acuity evaluating the link between spontaneous
and best corrected visual acuity, and the different types
of visual acuities were categorized in two groups: spon-
taneous and best corrected, in the different distances:
far, intermediate and short; both groups were com-
pared using the test of chi-cuadrado.

Table 1 shows the mean monocular (n=24 eyes) and
binocular (n=15 patients) spontaneous and best cor-
rected visual acuity in far, short and intermediate dis-
tance, as well as the percentage of patients who have
0.7 or better monocular and binocular spontaneous
visual acuity in Snellen scale and the percentage of
patients who have 1.00 or better monocular and binocu-
lar best corrected Snellen visual acuity, one and three
months after the surgery.
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Graph 1. Change in intermediate distance (80 cm) monocular
SVA one and three months after the surgery (n=24 eyes).
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Graph 2. Change in short distance (33 c¢m) monocular SVA one
and three months after the surgery (n=24 eyes).
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Table 1: Monocular and binocular Snellen SVA and BCVA. VA* is calculated from a sample of 24 eyes and 15 patients with both
eyes operated (the mean VA redounded to the highest)
Spontaneous Snellen Best corrected Snellen Spontaneous Snellen Best corrected Snellen
scale visual acuity scale visual acuity scale visual acuity scale visual acuity
at 1 month at Imonth at 3months at 3months
Intermediate 0.7 or Intermediate  1.00 or Intermediate 0.7 or Intermediate ~ 1.00 or
better (%) better (%) better (%) better (%)
Far (6 m)
Monocular 0.8 77.27% 0.9 45.45% 0.8 81.82% 0.95 54.55%
*Binocular 0.9 90% 1.05 80% 0.7 95% 1.05 90%
Intermediate (80 cm)
Monocular 0.7 59.10% 0.8 - 0.7 68.20% 0.8 -
*Binocular 0.8 90% 0.9) - 0.8 95% 0.9 -
Short (33 cm)
Monocular 0.8 75.73% 0.9 10% 0.9 90.45% 0.95 83.36%
*Binocular 0.9 95% 0.95 70% 0.9 95% 0.95 90%

All patients present a spontaneous binocular visual
acuity for far distance bigger than 0.7; they present this
characteristic in best corrected binocular visual acuity
too in the same distance, but it is not statistically signi-
ficative (p=0.22). The same happens with the interme-
diate and short distance visual acuity (p=0.22 and p=
0.58, respectively).

The mean spherical equivalent was -0.42D, with a
standard deviation of +0.018D, one month after the sur-
gery, and -0.18D with a standard deviation of £0.015D at
three months; In our sample, mild ametropias [(+0.75/-
1.00D) with mean visual acuity of 0.798+0.052], and
residual astigmatisms [(—0.75/+0.50D) with mean visual
acuity of 0.702+0.158] with spherical equivalent short to
—0.25D were tolerated.

The mean depth of focus, measured with defocus
curves, was + 0.75 in far distance with a mean visual
acuity of 0.8 and +2.00/-1.00 in short distance with a
mean visual acuity of 0.7, at one and three months
(graph 3). The outcomes one month and three months
after the surgery are shortly the same.

DEFOCUS CURVE (3months)

Graph 3 shows two main peaks: in 0.00D with
BCVA of 1.00 and in -2.50D with BCVA of 0.9, due to
the two principal foci of vision that this bifocal IOL has.

In our study the mesopic contrast sensitivity” measured
at three months was in the normal range for healthy
eyes between the ages of 20 and 55 (table 2, graph 4,
shadowy area), although the patients in our group are
between 60 and 75 year old.

The frequency and percentage of the categorical
variables, like dysphotopsia, pupillometry and OCP,
have been calculated with the test of McNemar for
paired samples.

Considering the presence of dysphotopsias 20% of
the patients had some dysphotopsias one month after
the surgery, being positive (halos, scattering, arc of
light) and of grade 2 in 18%, and negative (temporal
shading) and of grade 1 in 2%. These symptoms were
reduced at three months, affecting 9% of the patients
and being all of them positive (arc of light) and of
grade 1 at this point.

18% of the patients presented positive dysphotop-
sia at one month; of these, 9% still had it at three
month. However, all the those that had negative dysfo-

1,20
E 1,00 Table 2: Mean contrast sensitivity at three months, in
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Graph 3. Defocus curve at three months.
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Graph 4. Contrast sensitivity mean at 3 month.

topsia at one month, did not show it at three months.
Nevertheless, through the McNemar test for paired
samples, it is concluded that there is not statistically
significant connection between both variables
(p=0.25).

On the other hand, 59.09% of the lenses were cen-
tred and almost 40% of the lenses had suffered some
rotation (13.64%-clockwise rotation and 27.27%-
counter clockwise rotation) with respect to their initial
intraoperative position one month after the surgery,
reaching 50% at three months.

The following table (table 3) shows the distribution
of the lenses at three months according to the rotation
suffered and the short distance spontaneous visual acu-
ity that they achieved.

In 40% of the eyes the lens suffered some rotation
regarding its initial position within one month after the
IOL implantation; in 7 cases it was a clockwise rotation
and in 4 it was a counter clockwise rotation (fig. 2). In
all these cases the rotation was between 10 and 200,
except in one eye that suffered a 45° rotation and
whose short distance SVA was 0.9. The mean short dis-
tance SVA in the eyes that suffered some rotation
(clockwise or counter clockwise rotation) was 0. 9. The
only case that achieved a short distance SVA of 0.6 was
one patient whose lens remained centred (table 4).
Vertical or horizontal displacements of the lens were
not found in any of the cases within the three months
of follow-up.

Regarding biomicroscopic evaluation, 9% of the
eyes showed some degree of posterior capsule opacifica-
tion (PCO) at three months, but none of them needed
treatment.

The mean pupil diameter measurement, made at 3
months after surgery in scotopic, mesopic and photopic
conditions, was 4.1.981+0.689mm, 4,128+0.591 mm,
3,268+0.691 mm respectively. Nevertheless, through
the McNemar test for paired samples, it is concluded
that there is not statistically significant connection
between visual acuity and pupil diameter variables
(table 5). Only one patient with pupil diameter bellow
4 mm in all lighting conditions (2.8 mm-scotopic,

Table 3: Short distance monocular SVA at three months according IOL position (n=24 eyes)

Visual Acuity Snellen scale 1.00 0.9 0.8 0.7 0.6 Total eyes
(n° eyes) (n° eyes) (n° eyes) (n° eyes) (n° eyes)

Centered 1 7 3 0 1 12

Clockwise rotation 10-20° 3 0 3 1 0 7

Clockwise rotation >30° 0 1 0 0 0 1

Counter clockwise rotation 10-20° 1 2 1 0 0 4

A.

B.

Figura 2. A. Centered IOL. B. Counter clockwise rotated IOL. C. Clockwise rotated IOL.
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Table 4: Summary of the analyzed data of the Mplus® IOL one and three months after the surgery

Visual Acuity Snellen scale Mean values at 1 Month Mean values at 3 months

Far monocular SVA 0.836+0.171 0.836+0.171

Short monocular SVA 0.824+0.112 0.895+0.116

Far monocular BCVA 0.896+0.135 0.947+0.158

SE spherical equivalent -0.42D 0.018D -0.33D £0.015D

Depth focus +0.75, SVA far 0.8 +0.75, SVA far 0.8
+2.00/-1.00 SVA short 0.7 +2.00/-1.00 SVA short 0.7

Dysphotopsias 20% (18% positive, 2% negative), grade 2 9%, (positive), gradel

IOL Stability (Rotated) 30% rotated, SVA mediun 0.95 50% rotated, SVA mediun 0.95

2.61 mm-mesopic and 2.10 mm photopic) 3 months visual acuity of 0.8 right eye/0.9 left eye and 0.9 right

after surgery, presented better corrected monocular eye/0.9 left eye far and short distance respectively.
Six months after the surgery a telephone survey was
Table 5: Monocular Snellen BCVA in different distances Fondl.wted to evaluate the‘ patients’ degree o fvisual ‘Sat_
with the mean diameter pupil in photopic conditions (n= isfaction, from 1 to 10, in far, short and intermediate
24 eyes, the mean VA redounded to the highest) distance, and the potential need for glasses. The following
table (table 6) shows the survey questions and the mean
VA in photopic lighting conditions values.

(70 cd/m?) at 3months

4.1.981+0.689mm DISCUSSION

Mean best corrected  1.00 or better When evaluating a lens quality, the visual acuity
Snellen visual acuity (%) (measured with eye-charts) cannot be the only param-
at 3months eter to study, because it only shows a part of the visual
function. For this reason our trial also included the
Far (6m) study of contrast sensitivity and the presence of dys-

Monoculz}r 0.95 54,55% photopsias.
IMnE)e;:)ti‘li;:te ) ) 0.8 B The Mplus® lens does not behave like a refractive,
Ty (BF) i) diffractive, apodized diffractive® or mixed (combina-
Misnealke 0.95 83.36% tion of refractive and diffractive design in the same

lens) multifocal lens”-11,

Table 6: Outcomes of the telephone survey made 6 months after the surgery

Mean satisfaction level Rated 8.5 on 10

Dependence on glasses for far vision No one

Dependence on glasses for short vision 1 patient with glasses of. +1.00 Add. for occasional use with binocular
implants,

Intermediate vision (computer...) Rated 7.8 on 10

Dysphotopsias (halos, glare...) Only one patient, who had binocular implants, ocasionally in grade 1

and only in one eye with artificial Light.

Double images No one

Would you undergo surgery again with the same IOL?  YES, 86.67% of the sample (13 patients; 2 with a monocular implant
and 11 with binocular implants), 6.66% DON'T KNOW (1 with
monocular implant).

Would you recommend this [OL? YES, 80% of the sample (12 patients; 2 with monocular implant and
10 with binocular implants), 13.33% DON'T KNOW (2 with
binocular implants)
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Refractive multifocality is based on the optic prin-
ciple of refraction, that is to say, on the change of direc-
tion of the light when it goes through two media with
different refractive index. Refractive lenses are divided
into different areas; these areas consist of concentric
rings of different dioptric power which provide differ-
ent focal points to facilitate the refraction of the light
of each distance (far, intermediate and short dis-
tance)?10. Therefore there will be two main foci of
vision and multiple secondary foci inside and outside
the main optic axis of vision®.

In the case of diffractive multifocal lenses the con-
cept changes due to the principle of diffraction, since
the light is divided by the steps present in the optical of
the lens developing light waves that are in the same
phase (constructive) and thereby create one focal point,
or light waves that are in a different phase (destructive)
which eliminate the light of the focus, making up two
main focal points. Due to these interferences some light
is inevitably lost!%, since there will be less light concen-
trated in each focal point thus, reducing visual quality®.

The Mplus® lens is a bifocal lens with an aspherical
and neutral posterior face and whose anterior face is a
combination of two spherical surfaces, with different
radio of curvature, which create the two main foci of
vision: one for far distance vision and the other one for
short distance vision (the latter is achieved with the sec-
tor-shaped of +3.00 located inferiorly). Due to the
optic design of the lens, it behaves like two monofocal
lenses, being less the light that is lost, because the only
step that exists between the sector-shaped addition and
the rest of the optical gives out a phantom image locat-
ed outside the main optic axis of vision where the two
main foci are situated. Therefore it is a lens that
behaves like a monofocal lens for far distance vision in
its whole optical, except in the sector-shaped addition
used for short distance vision. The limit between these
areas (for far distance and short distance vision) is the
only point of the lens where the light refracts to anoth-
er focus outside the main axis, and due to the coinci-
dence between the vertex of the surface and the origin
«0» of the lens, there is not an image jump, achieving
on this way a perfect transition between far and short
distance vision (image jump and secondary focus inside
the main axis are thus avoided). Thanks to all of foci
this, the lens has less light scattering, more quantity of
light concentrated in its two main focus of vision and
less overlap of images®. The other multifocal lenses,
however, have multiple curves and steps that cause
more light scattering and thereby, more light loss in the
main foci of vision at the retina, a reduction of the
visual quality and CSS”10. This could explain the good
outcomes in CSS obtained in our sample, which are in
the normal range for patients between the ages of 22
and 55, as well as the low incidence of dysphotop-
sias®?.

With this lens, far distance Snellen BCVA was bet-
ter than 0.7 in all of the cases, with a mean of
0.947+07158. These results are similar to those
obtained with other multifocal lenses”%!1-13. Authors
such as Alfonso et al obtain mean binocular Snellen
BCVA of 0.98 (0.034LogMar) with aspherical multifo-
cal IOL that have +4.00 addition!'®, or of 0.96
(0.06LogMar) with +3.00 addition!!.

Short distance Snellen SVA was 1.00 in 22.72% of
the cases, being 0.8 or better in 95.56%, and therefore
similar to the results obtained with other multifocal
lenses”8.

The intermediate distance vision that the patients
achieve with the Mplus® lens is due to the overlap that
exists between the far distance and short distance focus
depth?31415 which enables a functional intermediate
distance vision. In our trial obtained a mean interme-
diate distance monocular Snellen SVA of 0.7, being 0.8
or better in 68.18% of the cases, and not worse than
0.5 in any of the cases. When intermediate distance
SVA was analyzed binocularly, 95% of the patients had
a visual acuity of 0.8 or better.

We have evaluated the intermediate and short dis-
tance visual acuity without optic correction because the
mean spherical equivalent was -0.33D, with a standard
deviation of £0.015D, at three months; therefore, we
do not considered it significant.

Regarding intermediate and short distance binocu-
lar SVA, our outcomes are not very different to those
obtained in other studies with multifocal lenses of dif-
ferent optic design. Authors such as Alfonso et al'?
recently evaluated the intermediate distance BCVA in
spherical and aspherical multifocal lenses and obtained
results similar to ours.

The percentage of patients with dysphotopsias at
three months was 9%, being all of them positive and of
grade 1 (arc of light), we believe that this type of man-
ifest dysphotopsia, «arc of light», may be due to design
of the lens, overall to the sector-shaped bottom. This
percentage is quite low if we compare it with the one
associated to other multifocal or monofocal lenses®,
since in the trial carried out by Cisneros et al 85% of
the patients with the ZM900(MF) Tecnics multifocal
lens had positive dysphotopsias at 6 months (using the
same test).

Some rotation (=10° clockwise or counter clock-
wise) of the lens!'®, with respect to the manufacturer’s
mark, was observed in 50% of the eyes at three
months. In all of the cases this rotation was between 10
and 20°, except in one eye that suffered a 45° rotation
and whose short distance Snellen SVA was 0.9. The
mean short distance SVA in the eyes that suffered some
rotation (clockwise or counter clockwise rotation) was
0.9, similar to the mean of the whole sample. The only
case that achieved a short distance Snellen SVA of 0.6
was one patient whose lens remained centred, thus a
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decrease in short distance visual acuity can not be
assigned to the rotation of the lens (table 2). We want
to emphasize that vertical displacements of the lens
were not found in any of the cases within the three
months of follow-up.

Therefore, the lens works with one focus or the
other independently’. We think that its visual function
is not affected by the quantity of light and its direct
influence on pupil function like in others lens model'4.

CONCLUSION

The Mplus® lens is effective in providing the
patients with adequate visual acuity in far, short and
intermediate distance. In this case, intermediate dis-
tance visual acuity may probably be due to the good
focus depth that is two main foci present when they
overlap.

Adaptation, satisfaction and tolerance have been
high in the patients that have andergone suffered the
implantation of this lens, achieving a satisfactory visu-
al quality in the three distances (far, short and interme-
diate distance). The low incidence of dysphotopsias
(halos, glare and/or overlap of images) is remarkable,
resulting in a better image quality without the light
scattering that diffraction causes, and a better CSS
because of less loss of light in each main focus.

We would also like to point out that, although the
manufacturer suggests the +3.00 sector-shaped addi-
tion of the lens must be located inferiorly, we have
noticed that its position does not affect far, short or
intermediate distance visual acuity. We think this may
be due to the fact that the focus, either the far distance
or short distance focus, works whatever its foveal loca-
tion, either superior, inferior, nasal or temporal.

Neuroadaptation seems to be fast and efficient, and
we have not observed that short distance visual acuity
may be reduced with small pupils.
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