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ABSTRACT

Purpose: To compare the optical performance and visual outcomes between two
diffractive multifocal lenses: AMO Tecnis® ZMB0O and AcrySof® ReSTOR® SN6AD1.
Methods: This prospective, non-randomized comparative study included the
assessment of 74 eyes in 37 patients referred for cataract surgery and candidates
formultifocalintraocularlens implants. Exclusion criteriaincluded existence of any
other eye disease, previous eye surgery, high axial myopia, preoperative corneal
astigmatism of >1.00 cylindrical diopter (D), and intraoperative or postoperative
complications. Ophthalmological evaluation included the measurement of un-
corrected distance visual acuity (UDVA), corrected distance visual acuity (CDVA),
distance-corrected near visual acuity (DCNVA), and distance-corrected interme-
diate visual acuity (DCIVA), with analysis of contrast sensitivity (CS), wavefront,
and visual defocus curve.

Results: Postoperative UDVA was 0.09and 0.08 logMAR in the SN6AD T and ZMB00
groups, respectively (p=0.868); postoperative CDVAwas 0.04 and 0.02 logMAR inthe
SN6AD1T and ZMB0O groups, respectively (p=0.68); DCIVAwas 0.17 and 0.54 logMAR
in the SN6AD1 and ZMBOO groups, respectively (p=0.000); and DCNVA was 0.04
and 0.09logMARinthe SN6ADT and ZMBOO groups, respectively (p=0.001).In both
cases, there was an improvement in the spherical equivalent and UDVA (p<0.05).
Under photopic conditions, the SN6AD1 group had better CS at low frequencies
without glare (p=0.04); however, the ZMB0O group achieved better sensitivity at
high frequencies with glare (p=0.003). The SN6AD1 and ZMBOO lenses exhibited
similar behavior for intermediate vision, according to the defocus curve; however,
the ZMBO0O group showed a shorter reading distance than the SN6AD1 group.There
were no significant differences regarding aberrometry between the two groups.
Conclusion: Both lenses promoted better quality of vision for both long and short
distances and exhibited a similar behavior for intermediate vision. The SN6AD1
and ZMBO0O0 groups showed better results for CS under photopic conditions at low
and high spatial frequencies, respectively.
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RESUMO

Objetivo: Comparar o desempenho dptico e resultado visual entre duas lentes mul-
tifocais difrativas: AMO Tecnis® ZMBOO e AcrySof® ReSTOR® SN6AD].

Métodos: O estudo prospectivo, comparativo ndo randomizado incluiu avaliagGo
de 74 olhos em 37 pacientes com indicacdo de facectomia e candidatos a implante
de lente multifocal. Critérios de exclusdo foram: presen¢a de outras doeng¢as oculares;
cirurgia ocular prévia; alta miopia axial; astigmatismo cornenano maior que 1,00 D
cilindrica; complicagées intraoperatdrias ou pés-operatdrias. A avaliagdo oftalmo-
I8gica contou com medida da acuidade visual para longe corrigida (CDVA) e ndo
corrigida (UDVA), intermedidria (DCIVA) e curta distancia (DCNVA) com melhor
corre¢do Gptica para longe; teste de sensibilidade ao contraste; andlise de frente de
onda e curva visual de Defocus.

Resultados: A UDVA foi de 0,09 logMAR para o grupo SN6ADT e 0,08 logMAR
para o grupo ZMB0O; com corre¢do foi de 0,04 logMAR para SN6ADT e 0,02 para
0 grupo ZMBO0O (p>0,05). O grupo SN6ADT obteve valor de 0,04 logMAR e o grupo
ZMBO0O0 de 0,09 logMAR para DCNVA (p<0,05) e DCIVA de 0,17 logMAR para SN6AD1
e 0,54 logMAR para ZMBOO (p=0,000). Houve melhora do equivalente esférico e da
UDVA em ambos os grupos (p<0,05). Em condicbes fotdpicas, o grupo SN6AD1
teve melhor sensibilidade ao contraste em baixas frequéncias sem ofuscamento
(p<0,05), contudo grupo ZMBOO obteve melhor sensibilidade em altas frequéncias
(p<0,05) com ofuscamento. As lentes SN6AD1 e ZMBOO obtiveram comportamento
semelhantes para visdo intermedidria na curva de Defocus, porém, o grupo ZMB0O
mostrou menor distancia de leitura que o grupo SN6ADT. Néo houve diferenca com
significanciaestatistica relacionada a aberrometria na comparacéo dos dois grupos.
Concluséo: As duas lentes promoveram melhor qualidade de visGo para longe e
perto e comportamento semelhante para visdo intermedidria. O grupo ZMB0O exibiu
melhores resultados para sensibilidade ao contraste em condicées fotépicas em alta
frequéncia espacial e SN6AD1 em baixa frequéncia espacial.

Descritores: Lentes intraoculares; Sensibilidades de contraste; Aberrometria; Acui-
dade visual

INTRODUCTION

Cataract surgery is the most common surgical procedure perfor-
med worldwide and has become increasingly reliable and reprodu-
cible since the addition of phacoemulsification. Only in the United
States, two million procedures are annually performed due to an

increase in early diagnoses and demands of patients who wish to
maintain productivity and daily activities".

Multifocal intraocular lenses (IOLs) were introduced in the early
1980s and offer the benefit of promoting both near and distance vi-
sion simultaneously®®. However, after 30 years, adverse phenomena
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remain challenging, requiring careful patient selection since some pa-
tients could experience less clarity, decrease in contrast, and photopic
phenomena when two images are overlapped*”. Moreover, the same
optical quality cannot be expected as with a monofocal lens®9.

Several types of materials and technologies have been employed
in designing I0Ls, with refractive, diffractive, and hybrid models
being the most widely used by surgeons. Moreover, asphericity was
introduced as a means to compensate positive corneal spherical
aberration®?, The addition promoted by the lens, whether it is +2.5
diopters (D), +3.0 D, or +4.0 D, influences the best reading distance
and depth of focus. These different compositions culminate in dis-
tinctly different optical aberrometric behaviors®™.

In this study, we compared visual parameters, optical performan-
ce, contrast sensitivity (CS), and wavefront analysis results between
two different types of multifocal lenses currently available in the market:
AcrySof® |Q ReSTOR® Multifocal IOL SN6AD1 (Alcon Laboratories, Inc,,
Irvine, CA, USA) and AMO Tecnis® ZMB0O0 (Abbott Medical Optics,
Santa Ana, CA, USA).

The AcrySof® 1Q ReSTOR® Multifocal 10L SN6AD1T is a single
piece lens composed of foldable hydrophobic acrylic, aspheric,
adding a negative aberration of -0.20 um to the human eye. With
a refractive-diffractive hybrid design and apodized diffractive ante-
rior surface, it shows a better near-distance visual acuity for smaller
pupils and better long-distance visual acuity for larger pupils"'2. It
has a 3.6-mm diffractive optic zone, consisting of nine concentric rings
that decrease from the center to the periphery (apodization), with a
central ring of 0.856 mm and provides bifocality with a addition of 3 D,
thus corresponding to 2.4 D in the lens plane®'?,

The AMO Tecnis® ZMBOO lens is an evolution of the ZM900 IOL,
which is constructed of a single piece of foldable hydrophobic acrylic
material, with a diffractive posterior surface and aspheric anterior
surface crafted to add a negative spherical aberration of -0.27 um. It
has 32 concentric rings, with a central ring of 1 mm and promotes
an addition of 4 D, thus corresponding to 3.2 D in the lens plane,
regardless of pupil size®'".

METHODS

This study was conducted in accordance with the ethical standards
of clinical and surgical research and was approved by the ethics
committee for Analysis of Research Projects (CAPPesq) of the Medical
Staff of the Hospital Oftalmoldgico de Brasilia and the Hospital das
Forcas Armadas, Brasilia, Brazil. This prospective, non-randomized,
comparative study included 74 eyes of 37 patients, selected from a
list of cataract outpatients of the Hospital Oftalmoldgico de Brasilia,
who underwent cataract extraction with IOL implant between January
2011 and July 2013.

All surgeries were performed by the same surgeon (W.T.H.). The
main incision was made in the steepest corneal meridian in three
planes to encourage self-sealing. Continuous circular capsulorhexis
and hydrodissection were performed and followed by viscoelastic
soft-shell technique?. Phacoemulsification was followed by irriga-
tion and aspiration of the lenticular cortex and was concluded with
implantation of one of the following lenses into the capsular bag:
AcrySof® IQ ReSTOR® Multifocal IOL SN6ADT or AMO Tecnis® ZMBOO.

The inclusion criteria were (1) presence of a senile bilateral cata-
ract, (2) interest in multifocal lens implant, (3) corneal astigmatism of
<1.00 cylindrical diopter in both eyes, (4) pupil diameter of >3.0 mm
under mesopic conditions, and (5) none of the following exclusionary
factors: (a) existence of any other eye pathology or neuropathy that
could decrease visual acuity, (b) CS or visual field sensitivity, (c) high
axial myopia, (d) preoperative or postoperative complications, (e)
concerns regarding an IOL implant inside the capsular bag, or (f) IOL
decentration of >0.5 mm, as measured with a slit lamp.

We considered working and reading habits when choosing the
lens for implantation. Patients with habits that demanded better

172 Arq Bras Oftalmol. 2016;79(3):171-6

intermediate vision were included in the IOL implantation group
that aimed to achieve an addition of +3 D (SN6AD1). The remaining
patients were included in the IOL group that aimed to achieve an
addition of +4 D (ZMB00).

All patients underwent a complete ophthalmological evaluation
on all visits, before and after surgery. Data from the 180-day visit of all
patients were used for comparative analysis. Acuity of short-distance
vision (33 cm) with and without refraction correction was measured
using the reading table model of the Early Treatment Diabetic Reti-
nopathy Study chart (ETDRS; Precision Vision, Ltd., Aurora, CO, USA).
The same procedure was performed to test long-distance vision (4
m), although the chart was backlit to 100% contrast. All values were
calculated according to the logMAR rating scale™.

IOL dioptric power was calculated according to the optical inter-
ferometry technique using the IOLMaster® 500 Optical Biometer
(Carl Zeiss, Jena, Germany), which sought emmetropia or the first po-
sitive value calculated by the following three formulas: Hoffer-Q for
axial lengths of <22 mm, Holladay between 22 and 24.50 mm, and
Sanders-Retzlaff-Kraff/T for axial lengths of >24.50 mm%.

The postoperative scheme of medication (eye drops) was similar
for all patients. The evaluation included the testing of monocular CS
under photopic (with and without glare) and mesopic conditions
using the Optec® 6500P Vision Screener (Stereo Optical Company,
Inc., Chicago, IL USA) with spatial frequencies ranging between 1.5
and 18 cycles/degree and using the Functional Acuity Contrast Test
chart provided by the manufacturer, which consists of columns that
grow at different rates of 0.15 log units, which are then converted into
base 10 logarithmic units for statistical analysis'>29,

The same assessment was analyzed across the wavefront func-
tion, and the monocular optical aberrations were gathered using an
OPD-Scan Il aberrometer (Nidek Co., Ltd., Gamagori, Japan). Unlike
other studies, we sought to evaluate aberrometry under conditions
of mesopic pupil in an attempt to detect the manifestation of wa-
vefront function under physiological conditions without the use of
pharmacological mydriasis®. The following variables were collected:
(1) total aberration, (2) high-order spherical aberration, (3) tilt, (4)
coma, and (5) Strehl ratio®?. Finally, the visual monocular defocus
curve was evaluated in long-distance visual acuity, corrected using
the same ETDRS chart at a distance of 4 m, at intervals of 0.50 spherical
diopters from -5.00 to +2.50 D",

Significance was tested using the Tukey, Wilcoxon, Kruskal-Wallis,
ANOVA, and chi-square tests by adjusting to a level of significance of
5% (p<0.05) and using SPSS for Windows statistical analysis software
(IBM-SPSS, Inc., Chicago, IL, USA).

RESULTS

The study involved the participation of 37 subjects, 22 women
(59.5%) and 15 men (40.5%), and a total of 74 eyes. There was homo-
geneity in the group distribution of lenses regarding to gender, age,
axial length of the eye, and chosen diopter, as shown in table 1. The
average preoperative spherical equivalence (SE) of all subjects was
1.58 D, and there was no relevant statistical difference between the
groups (Table 1).

Preoperative uncorrected distance visual acuity (UDVA) was
better in the SN6AD1 group than in the ZMB0O group (0.62 vs. 0.50
logMAR, p=0.058), although this difference was not statistically signifi-
cant (Table 1). There were no statistically significant differences in pos-
toperative data of SE, UDVA, or corrected long-distance visual acuity
(CDVA) between the groups (Table 1).

There was a statistically significant difference in pre- and pos-
toperative SE and in pre- and postoperative UDVA between groups
(Table 1).

Considering short-distance vision, there was a significant diffe-
rence in the average short-distance visual acuity, as analyzed with
correction for long-distance (DCNVA) between the SN6AD1 and
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Table 1. Descriptive measures for age, implanted IOL refractive power (Diopters), axial length, preoperative spherical equivalent, preoperative and

postoperative visual acuities for SN6AD1 and ZMBOO lenses

95% Confidence interval for mean

p-value between groups

N Mean Std.dev Std.error Lowerbound Upper bound Min Max Student’s t-test Mann-Whitney U test

Age SN6AD1 34 62.12 548 0.94 60.21 64.03 5100 7200 0.184 0.170
ZMB00 40 63.85 559 0.88 62.06 65.64 5300  76.00

Diopters SN6AD1 34 2226 3.20 0.55 21.15 23.38 1750  31.00 0.969 0.521
ZMBO00 40 2224 282 045 21.34 23.14 1400  27.00

AL SN6AD1 34 23.16 1.00 0.17 22.81 23.51 2060 2475 0.197 0.533
ZMB00 40 2347 1.06 0.17 2313 23.81 2208 2594

preSE SN6AD1 34 1.82 1.66 0.28 1.24 240 -1.00 7.00 0.262 0.929
ZMB00 40 1.35 1.90 0.30 0.74 1.96 -4.00 4.00

preUDVA SN6AD1 34 0.26 0.45 0.08 0.1 042 0.00 1.00 0.058 0.081
ZMBO00 40 0.50 0.60 0.09 0.31 0.69 0.00 2.00

pOstSE SN6AD1 34 -0.05 037 0,06 -0.18 0.08 -1.00 1.00 0.640 0.525
ZMB00O 40 -0.02 0.28 0,04 -0.11 0.07 -0.50 0.75

postUDVA SN6AD1 34 0.09 0.09 0.02 0.06 013 0.00 0.40 0.601 0.677
ZMB00 40 0.08 0.09 0.01 0.05 0.1 0.00 0.30

postCDVA SN6AD1 34 0.04 0.05 0.01 0.02 0.06 0.00 0.18 0.056 0.076
ZMBO00 40 0.02 0.04 0.01 0.01 0.03 0.00 0.10

postDCNVA  SN6AD1 34 0.04 0.07 0.01 0.01 0.06 0.00 0.18 0.009 0.000
ZMB00 40 0.09 0.09 0.01 0.06 0.1 0.00 0.30

postDCIVA SN6AD1 34 0.17 013 0.02 0.12 0.20 0.00 0.40 0.000 0.006
ZMB00 40 0.54 013 0.02 0.50 0.60 0.20 0.80

AL= axial length; preSE= preoperative spherical equivalent; preUDVA= preoperative uncorrected distance visual acuity; postSE= postoperative spherical equivalent; postUDVA= posto-
perative uncorrected distance visual acuity; postCDVA= postoperative corrected distance visual acuity; postDCNVA= postoperative distance-corrected near visual acuity postoperative;

postDCIVA= postoperative distance-corrected intermediate visual acuity.

ZMBO0O0 groups (0.04 vs.0.09 logMAR, p=0.009), and in intermediate vi-
sion (0.17 vs.0.54 logMAR, p=0.000) (Table 1 and Figure 1). Preoperative
and postoperative spherical equivalent (SE) results are demonstrated
in figure 2.

None of the patients required any type of short- or long-distance
correction in their everyday life following surgery.

CS under photopic conditions without glare was better at a low
frequency (1.5 cpd) for the SN6ADT1 lens (p=0.039) and at a high
frequency (18 cpd) for the ZMBOO lens (p=0.62). Under photopic
conditions with glare, the ZMBOO lens performed better at high
frequencies (18 cpd) with p = 0.003. Under mesopic conditions, the
lenses exhibited similar behavior (p>0.05) (Figures 3,4, and 5).

Regarding defocus curve, there was a difference in almost all
of the distances assessed between lenses (converted into diopters,
p<0.001). The ZMBOO lens showed peaks close to -3.0 D (33 cm) and
0.0 D, with an average visual acuity of 0.09 and 0.02 logMAR, respec-
tively. The line corresponds to the SN6AD1 lens and showed peaks at
-2.5 D (40 cm) and 0.0 D, with visual acuity of 0.06 and 0.02 logMAR,
respectively. Regarding intermediate deflection vision, both occurred
at-1.5 D (66 cm), with a visual acuity of 0.28 and 0.29 logMAR, respec-
tively, but with no statistically significant difference from this point
(p=0.68) to -2.5 D (40 cm) (p=0.12) (Figure 6).

Wavefront analysis demonstrated that, in absolute values, the
ZMBOO lens showed better results in the decomposition of the
wavefront function; however, there was no statistically significant
difference between groups (p>0.05) (Table 2).

DISCUSSION

The analysis of groups distribution demonstrates homogeneity
and enables comparisons between groups, indicating its suitability
for comparison to other publications” 102124,

As demonstrated in other studies, the good quality of distance
and near vision was attested through both types of lenses, regardless
of which addition had been used. The improvement in UDVA, in
addition to the excellent individual results, for both long and short
distance confirmed the efficacy of the treatment and provided inde-
pendence from glasses(2612131721:2325 Sych inference is particularly
evident when considering postoperative SE.

Analysis of DCNVA highlighted advantages of the SN6AD1 lens
(p<0.05). However, when converting the Jaeger table visual scale to
logMAR, values that transcend the understanding of the different vi-
sual levels for short distances may appear. Given that J1 corresponds
to 0.00 logMAR and at the level immediately below, J2 corresponds
t0 0.1 logMAR, both groups presented average DCNVA level at J1 and
better than J217.

Considering CS under photopic conditions, the ZMBOO lens sho-
wed better results at high spatial frequencies (p<0.05). Low spatial
frequencies are associated with the perception of motion (magno-
cellular pathway), whereas high frequencies are associated with the
perception of detail (parvocellular pathway)®?. Hida et al. compared
the SN60D3 IOL to the ZM900 IOL and found similar results applicable
to this study since SN6AD1 and ZMBQO lenses are the evolution of the
SN60D3 and ZM900 I0Ls™. Cillino et al. compared the visual CSs of
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SN6AD1, SN6AD3, and ZMAOO lenses and found no statistical diffe-
rence among the three groups. However, the study was performed
using the Pelli-Robson method to evaluate CS, which has a greater
chance of being influenced by the environment, unlike the automa-
ted method"". Afonso et al. found similar values for the SN6AD1 lens,
as did de Vries et al. for average values at high frequencies (1.13 at 12 cpd
and 0.65 at 18 cpd)@'2.
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Figure 1. Preoperative long-distance visual acuity without (UDVA) correction, versus
post-operative UDVA versus postoperative visual acuity for long-distance with (CDVA)
correction for SN6AD1 and ZMBOO lenses.
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ZMBOO lenses.
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Figure 3. Comparison for the SN6AD1 and ZMBO0O lenses with respect to the photopic
situation without glare.
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The differences in Mesopic CS were not significant when com-
paring the two groups at any spatial frequency. This finding was
consistent with those in other publications'#322,

It must be considered that under photopic and mesopic condi-
tions, the two groups showed averages below their corresponding
monofocal IOLs peers, as described in other studies. Considering CS,
ZA9003 I0L has been considered better than the ZMAOO IOL102223),

2.50
2.00
z
=
£ 150 MAX
=
a
; 1.00 —=m— SNBAD1
@ —— ZMB0O
E 0.50 MIN

o
=]
S

T T r T 1

1.5 3 6 12 18
Spatial frequency (cycles per degree)

Figure 4. Comparison for the SN6AD1 lenses and the ZMB00, with respect to the pho-
topic with glare situation.
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Figure 5. Comparison for the SN6AD1 lenses and the ZMBO0O lenses with respect to the
mesopic with glare situation.
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Table 2. Comparison of wavefront function analysis between SN6AD1
and ZMB0O

SN6AD1 ZMBOO p-value
Mean Mean  Student’sttest Mann-Whitney U test
Total 0.775 0.742 0.784 0.793
Tilt 0.338 0.288 0.554 0.734
HOA 0.408 0.328 0.231 0.156
Coma 0.161 0.149 0.785 0422
Sph 0.105 0.077 0.400 0.107
Strehl ratio 0.048 0.052 0.663 0459

HOA= high order aberrations; Sph= spherical aberration.

Nakano et al. and Vingolo et al. concluded the same by comparing
SN6OWF and SA60AT IOLs with SN60D3 and ZM900 IOLs?"?®, This
phenomenon could be explained through the analysis of the con-
cept of multifocality promoted by these kind of lenses by splitting
light energy into two foci and overlapping near and far images.

Afonso et al. correlated greater pupil diameters to better CS at
all frequencies under photopic and mesopic conditions®?. This idea
seems plausible because a larger amount of light enters the optical
system, which is proportional to the increase in pupil diameter. In our
study, we did not perform analysis of any such correlation.

Considering visual defocus curve, it was clear that both groups
reached two peaks of improved visual acuity corresponding to near
and far distances. Considering near vision, significantly better vision
was found close to 33 cm with the ZMBO0O lens than with the SN6AD1
at this point, although the SN6AD1 lens demonstrated greater near
vision at a 40-cm reading distance, but with no statistical significance
when compared with the ZMB0O lens at this focus point. This is a
different result from what was found at the near visual acuity test and
may be related to pupillary function that improves the near visual
acuity for refractive-diffractive hybrid design lenses.

When assessing intermediate vision of 66 cm, the two groups
showed similar low performances when compared with the peak
curve points of better vision. Schmickler et al. reached similar values
when individually assessing the ZMBOO lens®. Similarly, Afonso et al,,
de Vries et al,, and Petermeier et al. depicted the same defocus curve
pattern for the SN6AD1 lens®'22,

Nevertheless, analysis of the two IOL defocus patterns suggests
that there should be a relative permanence of the curve near the
better vision peaks, which indicates a reasonable depth of focus
around these two top focal points. To be more specific, the reading
distance might not be confined only to certain near distance, and it
would have an amplitude of approximately 12 cm in diameter around
the best near focal point. Although it seems little, it may make a
difference for better adaptation of patients with more intermediate
visual habits.

Regarding the results of aberrometry, both lenses were successful
in decreasing corneal positive spherical aberration. However, self-criticism
is necessary to evaluate the method employed. Because a multifocal
lens simultaneously generates two distinct wavefronts, it may be
difficult to achieve separate and accurate measurements with a parti-
cular device. Nevertheless, it is understood that the same difficulty in
measurement was imposed upon both groups, making comparisons
reasonable. Hida et al. compared the ZM900 and SN60D3 lenses and
found similar aberrometric results, as did Nakano et al."%*”. Moreno et
al. evaluated a system for analyzing the wavefront of a double-passage
Optical Quality Analysis System (Visiometrics, S.L., Cerdanyola, BCN,
Spain) that could differentiate the two wavefronts and thereby assess
the optical quality more accurately for better differentiation®®.

CHAvEs MAPD, ET AL.

It is important to emphasize the Strehl ratio variable. This value
corresponds to the ratio between the peak of the measured point
spread function (PSF) and a PSF peak in an aberration-free optical
system. Values range from 0 to 1, where 1 represents an ideal optical
system. The value usually decreases as the pupil increases, expanding
the influence of optical aberrations that compromise quality. Larger
or smaller values for similar pupil conditions correspond to better
or worse visual quality®. Our results suggested equivalence between
the two lenses. Artigas et al, compared the SN60D3 and ZM900 lenses
and suggested better results for the SN60D3 lens, using an artificial
eye as model©?,

In conclusion, the two lenses were effective in enabling better
vision for both long and short distances, although neither exhibited
excellent visual acuity on intermediate vision, despite this equivalence.
Both groups had a reasonable range of focus around the two best
focus points (near and far). The ZMBOO lens recorded better results
in CS under photopic conditions at high frequencies, although both
lenses demonstrated inferior results when compared to their mono-
focal peers described in past publications. The ZMBOO and SN6AD1
lenses are equivalent with regards to wavefront function, although
more studies are needed to better assess aberrometry.

REFERENCES

. Maxwell WA, Cionni RJ, Lehmann RP. Modi SS. Functional outcomes after bilateral

implantation of apodized diffractive aspheric acrylic intraocular lenses with a +3.0 or +4.0

diopter addition power: Randomized multicenter clinical study. J Cataracr Refract Surg.
2009;35(12):2054-61.

Alfonso JF, Ferndndez-Vega L, Bldzquez JI, Montés-Mico R. Visual function comparison

of 2 aspheric multifocal intraocular lenses. J Cataract Refract Surg. 2012;38(2):242-8.

. de Vries NE, Nuijts RM. Multifocal intraocular lenses in cataract surgery: Literature
review of benefits and side effects. J Cataract Refract Surg. 2013;39(2):268-78.

4. Alfonso JF, Fernandez-Vega L, Baamonde MB, Montés-Mico R. Prospective visual eva-
luation of apodized diffractive intraocular lenses. J Cataract Refract Surg. 2007;33(7):
1235-43.

. Woodward MA, Randleman JB, Stulting RD. Dissatisfaction after multifocal intraocular

lens implantation. J Cataract Refract Surg. 2009;35(6):992-7.

Schmickler S, Bautista CP, Goes F, Shah S, Wolffsohn JS. Clinical evaluation of a mul-

tifocal aspheric diffractive intraocular lens. Br J Ophthalmol. 2013;97(12):1560-4.

Rabsilber TM, Rudalevicius P, Jasinskas V, Holzer MP, Auffarth GU. Influence of +3.00 D

and +4.00 D near addition on functional outcomes of a refractive multifocal intraocular

lens model. J Cataract Refract Surg. 2013;39(3):350-7.

Oliveira CM, Ferreira A, Franco S. Wavefront analysis and Zernike polynomial decom-

position for evaluation of corneal optical quality. J Cataract Refract Surg. 2012;38(2):

343-56.

Mello GR, Rocha KM, Santhiago MR, Smadja D, Krueger RR. Applications of wavefront

technology. J Cataract Refract Surg. 2012;38(9):1671-83.

10. Hida WT, Nakano CT, Yamane IS, Motta AF, Tzeliks PF, Alencar LM, et al. Desempenho
visual dos pacientes pseudofacicos com diferentes lentes intraoculares. Rev Bras Oftal-
mol. 2013;72(5):287-93.

11. Cillino G, Casuccio A, Pasti M, Bono V, Mencucci R, Cillino S. Working-age cataract
patients: visual results, reading performance, and quality of life with three diffractive
multifocal intraocular lenses. Ophthalmology. 2014;121(1):34-44.

12. de Vries NE, Webers CA, Montés-Mico R, Ferrer-Blasco T, Nuijts RM. Visual outcomes
after cataract surgery with implantation of a +3.00 D or +4.00 D aspheric diffractive
multifocal intraocular lens: comparative study. J Cataract Refract Surg. 2010;36(8):
1316-22.

13. Hida WT, Motta AF, Kara-José Junior N, Costa H, Tokunaga C, Cordeiro LN, et al. Es-
tudo comparativo do desempenho visual e andlise de frente de onda entre as lentes
intra-oculares multifocais difrativas Tecnis® ZM900 e AcrySof® ResTor® SN60D3. Arq
Bras Oftalmol. 2008;71(6):788-92.

14. Aristodemou P, Knox Cartwright NE, Sparrow JM, Johnston RL. Formula choice: Hoffer
Q,Holladay 1, or SRK/T and refractive outcomes in 8108 eyes after cataract surgery with
biometry by partial coherence interferometry. J Cataract Refract Surg. 2011;37(1):63-71.

15. Jindra LF, Zemon V. Contrast sensitivity testing: a more complete assessment of
vision. J Cataract Refract Surg. 1989;15(2):141-8.

16. Richman J, Spaeth GL, Wirostko B. Contrast sensitivity basics and a critique of curren-
tly available tests. J Cataract Refract Surg. 2013;39(7):1100-6.

17. Bautista CP, Gonzalez DC, Gémez AC. Evolution of visual performance in 70 eyes
implanted with the Tecnis(®) ZMB0O multifocal intraocular lens. Clin Ophthalmol
(Auckland, N.Z); 2012;6:403-7.

18. Hong YT, Kim SW, Kim EK, Kim T-i. Contrast sensitivity measurement with 2 con-

trast sensitivity tests in normal eyes and eyes with cataract. J Cataract Refract Surg.

2010;36(4):547-52.

N

w

w

o

~

©

0

Arq Bras Oftalmol. 2016;79(3):171-6 175



COMPARATIVE STUDY ON OPTICAL PERFORMANCE AND VISUAL OUTCOMES BETWEEN TWO DIFFRACTIVE MULTIFOCAL LENSES: AMO TecNis® ZMBO0O
AND AcrYSor® IQ RESTOR® MurtirocaL IOL SN6AD1

20.

21.

22.

23.

24.

176

. Pesudovs K, Hazel CA, Doran RM, Elliott DB. The usefulness of Vistech and FACT contrast

sensitivity charts for cataract and refractive surgery outcomes research. Br J Ophthal-
mol. 2004;88(1):11-6.

Alfonso JF, Fernandez-Vega L, Baamonde MB, Montés-Mico R. Correlation of pupil size
with visual acuity and contrast sensitivity after implantation of an apodized diffractive
intraocular lens. J Cataract Refract Surg. 2007,33(3):430-8.

Petermeier K, Messias A, Gekeler F, Szurman P. Effect of +3.00 diopter and +4.00 diopter
additions in multifocal intraocular lenses on defocus profiles, patient satisfaction, and
contrast sensitivity. J Cataract Refract Surg. 2011,37(4):720-6.

Ye PP, Li X, Yao K. Visual outcome and optical quality after bilateral implantation of
aspheric diffractive multifocal, aspheric monofocal and spherical monofocal intraocular
lenses: a prospective comparison. Int J Ophthalmol. 2013;6(3):300-6.

Yamauchi T, Tabuchi H, Takase K, Ohsugi H, Ohara Z, Kiuchi Y. Comparison of visual
performance of multifocal intraocular lenses with same material monofocal intraocular
lenses. PLoS One. 2013;8(6):e68236.

de Vries NE, Webers CA, Touwslager WR, Bauer NJ, de Brabander J, Berendschot TT, et
al. Dissatisfaction after implantation of multifocal intraocular lenses. J Cataract Refract
Surg. 2011;37(5):859-65.

25.

26.

27.

28.

29.

30.

Sood P, Woodward MA. Patient acceptability of the Tecnis multifocal intraocular lens.
Clin Ophthalmol (Auckland, N.Z.). 2011;5:403-10.

Souza GS, Lacerda EM, Silveira VA, Aratjo CS, Silveira LC. A visao através dos contras-
tes. Estudos Avangados. 2013;27(77):45-60.

Nakano CT, Hida WT, Kara-Jose Junior N, Motta AF, Fante D, Masson VF, et al. Compa-
rison between OPD-scan results and contrast sensitivity of three intraocular lenses:
spheric AcrySof SN60AT, aspheric AcrySof SN60WF and multifocal AcrySof Restor
lens. Rev Bras Ophthalmol. 2009;68(4):216-22.

Vingolo EM, Grenga P, lacobelli L, Grenga R. Visual acuity and contrast sensitivity:
AcrySof ReSTOR apodized diffractive versus AcrySof SA60AT monofocal intraocular
lenses. J Cataract Refract Surg. 2007,33(7):1244-7.

Moreno LJ, Pifiero DP, Alié JL, Fimia A, Plaza AB. Double-pass system analysis of the visual
outcomes and optical performance of an apodized diffractive multifocal intraocular
lens. J Cataract Refract Surg. 2010;36(12):2048-55.

Artigas JM, Menezo JL, Peris C, Felipe A, Diaz-Llopis M. Image quality with multifocal
intraocular lenses and the effect of pupil size: comparison of refractive and hybrid
refractive-diffractive designs. J Cataract Refract Surg. 2007;33(12):2111-7.

192 Congresso de Oftalmologia

18° Congresso de Auxiliar de Oftalmologia da USP

29 de novembro a 3 de dezembro de 2016

Centro de Convengdes Rebougas
Sao Paulo - SP

Informacdes:

JDE Otganizacao de Eventos
Tels.: (11) 5082-3030 / 5084-5284 / 5084-9174

Arq Bras Oftalmol. 2016;79(3):171-6

E-mail: sectetatiausp@jdeeventos.com.br
Site: www.congressooftalmologiausp.com.br



