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e PURPOSE: To compare the incidence and intensity of
posterior capsule opacification (PCO) and neodymium—
yttrium-aluminum-garnet (Nd:YAG) capsulotomy rates
between 2 similar open-loop single-piece hydrophobic
acrylic intraocular lenses (IOLs) that differ in the propri-
etary material characteristics and design features, over a
period of 3 years.

¢ DESIGN: Randomized,
examiner-masked
comparison.

e METHODS: SETTING: Department of Ophthalmology,
Medical University of Vienna, Vienna, Austria. PATIENT
POPULATION: Eighty patients (160 eyes) had bilateral cata-
ract surgery and received a Vivinex XY1 IOL in 1 eye and
an AcrySof SN60WEF IOL in the other eye. OBSERVATION
PROCEDURES: Follow-up examinations were performed 3
years after surgery. Digital retroillumination images
were taken of each eye. The amount of PCO (score: O-
10) was assessed subjectively at the slit lamp and objec-
tively using automated image analysis software
(AQUA). MAIN oUTCOME MEASURE: PCO score (scale,
0-10).

e RESULTS: The mean objective PCO score of the Vivi-
nex XY1 IOLs was 0.9 + 0.8 compared to the PCO score
of 1.4 £ 1.1 for the AcrySof SN6OWF IOLs (P < .001).
Three years postoperatively, 11.4% of patients had an
Nd:YAG capsulotomy in the Vivinex XY1 eye and
18.6% had a capsulotomy in the AcrySof SN60WF eye
(P = .23).

e CONCLUSION: The new hydrophobic acrylic Vivinex
XY1 IOL showed significantly lower PCO rates and lower
YAG rates compared to the AcrySof SN60WF IOL. The
interaction of various factors such as hydrophobic mate-
rial, smooth optic surface, and sharp posterior optic
edge plays a key role in PCO development. (Am ]
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a common complication leading to unsatisfying re-

sults by decreased visual function after uneventful
cataract surgery with implantation of an intraocular lens
(IOL)."” Treatment of PCO by neodymium-yttrium-
aluminum-garnet (Nd:YAG) laser capsulotomy is
effective, but it is not always available; can lead to
further complications such as intraocular pressure rise,
ocular inflammation, cystoid macular edema, and retinal
detachment™’; and is associated with additional costs. Un-
less timely detected and treated, PCO increases the inci-
dence of falling, particularly in elderly patients.’
Therefore, sustained efforts have been made to develop
new ways to prevent the formation of PCO. Apart from im-
provements in surgical technique, these comprise alter-
ations in lens design, lens material, and lens surface
modification. Nowadays a multitude of different IOLs are
available, with sometimes only small discrepancies in
IOL design and surface properties or chemical composition
of the material. Hydrophobic acrylic foldable IOLs repre-
sent 56% of the IOL market globally.’

The present prospective, randomized, controlled study
intraindividually compares 2 such 1OLs, the Vivinex XY1
(Hoya Surgical Optics, Tokyo, Japan) and the AcrySof
SN60WF IOL (Alcon Laboratories, Fort Worth, Texas,
USA), within a follow-up period of 3 years. These IOLs differ
slightly in their particular material, optic surface, and sharp
posterior edge design. Thus the aim of the study was to iden-
tify any resulting differences in PCO development.

P OSTERIOR CAPSULE OPACIFICATION (PCO) REMAINS

METHODS

e PATIENT RECRUITMENT, RANDOMIZATION, INTRAOC-
ULAR LENS ASSIGNMENT, AND SURGICAL TECHNIQUE:

Eighty patients (160 eyes) were included in this prospec-
tive, randomized clinical trial (Clinical Trial Number:
NCT04196673) for intraindividual comparison. The study
was performed at the Department of Ophthalmology at the
Vienna General Hospital (Medical University of Vienna,
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Vienna, Austria). The patients were recruited in a contin-
uous cohort. Inclusion criteria were bilateral age-related
cataract, age 40 and older, visual potential in both eyes
of 20/30 or better, and normal findings in medical history
and physical examination. Exclusion criteria were a history
of ocular disease, preceding ocular surgery or trauma, rele-
vant other ophthalmic diseases (such as pseudoexfoliation,
retinal degenerations, etc), uncontrolled systemic or ocular
disease, and any intraoperative complication. The study
was approved by the local ethics committee of the Medical
University of Vienna, Austria (EK 1560/2014). All the
research and measurements followed the tenets of the
Declaration of Helsinki and informed consent was ob-
tained from all subjects in this study.

Surgery was performed by 2 experienced surgeons (R.M.,
C.L.) using a standardized, small-incision phacoemulsifica-
tion technique. Most surgeries were immediate sequential
cataract surgeries. Preoperative IOL power calculations
for both IOL types were performed by the surgeon using
the IOLMaster 700 (Carl Zeiss Meditec AG, Jena, Ger-
many) with SRKT and Haigis formulas.

Before the start of the study a randomization list was
generated with the Datalnf RandList version 2.0 (Datalnf
GmbH, Tuebingen, Germany) software for simple random-
ization procedure. A sequentially numbered sealed enve-
lope (provided by an investigator with no clinical
involvement in the trial) was opened in the operating
room by an assistant and presented to the surgeon after
phacoemulsification. The envelope contained the subject’s
right eye randomization assignment to 1 of the IOLs (Vivi-
nex XY1 or AcrySof SN60WEF). The randomly assigned
IOL was implanted in the subject’s first eye. The second
eye was implanted with the other IOL. Patients and inves-
tigators were masked to IOL type. After the end of the
study, all data were entered and the subject’s implanted
IOLs were unmasked with the randomization list for statis-
tical analysis thereafter.

After topical anesthesia, a 2.2-mm posterior-limbal self-
sealing incision was made. The anterior chamber was filled
with a dispersive ophthalmic viscoelastic device (OVD)
(Eyefill HD, Bausch & Lomb, Rochester, NY) and a contin-
uous curvilinear capsulorrhexis with a diameter of 5 mm
was created to attain a symmetrical 360-degree rhexis-
IOL overlap. The surgeon was unmasked to the IOL type
after hydrodissection, phacoemulsification, and cortical
cleanup. The folded IOLs were implanted in the bag with
an injector following expansion of the capsular bag with
a cohesive OVD (ProVisc, Alcon, Fort Worth, TX). After
IOL implantation, the OVD was thoroughly removed from
the anterior chamber, the capsular bag, and behind the IOL
optic by coaxial irrigation/aspiration. There were no surgi-
cal complications that would have led to patient exclusion.
At the completion of surgery, all optics were circumferen-
tially overlapped by the anterior capsule leaf.

Most cases were performed as immediate sequential cata-
ract surgeries; that is, surgery was performed in both eyes on
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the same day but as separate procedures. After the (randomly
assigned) first eye was completed the second eye was disin-
fected with povidone-iodine and than a sterile cover was
applied, followed by standard surgery as described above.

Postoperative treatment consisted of dexamethasone
and gentamicin eye drops (Dexagenta; Ursapharm
Ges.m.b.H., Klosterneuburg, Austria) 3 times a day for
1 week and keterolac (Acular; Allergan, Ettlingen, Ger-
many) eye drops 3 times a day for 3 weeks.

All surgeries were performed between September 2015
and April 2016 by 2 surgeons using the same standardized
surgical technique. Each patient received a Vivinex XY1
IOL in 1 eye and an AcrySof SN6OWF IOL in the contra-
lateral eye to allow for intraindividual comparison. The
Vivinex XY1 IOL is a preloaded 1-piece hydrophobic
acrylic blue-light filtering IOL with a biconvex aspheric op-
tic and a stepped, or “enhanced,” posterior optic edge
beneath the haptic-optic junction. It has an optic diameter
of 6.0 mm, an overall length of 13.0 mm, and haptics of the
same acrylic material as the optic with a C-loop configura-
tion with no angulation. The AcrySof SN60WF is a 1-piece
blue-light filtering IOL of hydrophobic acrylate/methacry-
late copolymer with an asymmetric biconvex optic and a
posterior sharp edge interrupted at the optic-haptic junc-
tion. It also features an optic diameter of 6.0 mm, an overall
length of 13.0 mm, and supporting haptics of the same
acrylic material as the optic with no haptic angulation.

e FOLLOW-UP EXAMINATIONS AND IMAGE ACQUISITION:
Follow-up examinations were performed 3 years after sur-
gery. On each occasion best-corrected visual acuity
(BCVA) in logMAR was assessed with ETDRS charts.
Intraocular pressure measurements were taken; thereafter
patients received phenylephrine 2.5% and tropicamide
0.5% at least half an hour before they were examined at
the slit lamp. The amount and type of regeneratory PCO
(score 0-10) was evaluated subjectively. A subjective score
of 0-10 was used, where O stands for a clear capsule and 10
stands for severe regeneratory PCO. The presence of glis-
tenings, as well as a semi-quantitative slit-lamp grading of
glistening density, was assessed: with the slit-lamp beam
set at 10.0 mm by 2.0 mm, the glistenings were graded as
trace = fewer than 10; 1+ = 10-20; 2+ = 20-30; 3+ =
30-40; and 4+ = more than 40.° Patients were also asked
about any disturbing visual symptoms such as edge glare
or dysphotopsia (yes/no) and a full retinal examination
was performed. Finally, the need for an Nd:YAG laser
capsulotomy was noted, based on BCVA > logMAR 0.1
and subjective patient complaint of reduced visual acuity,
as well as the presence of regeneratory after-cataract in
the central optic-capsule interspace as judged under retro-
illumination and slit-beam illumination.

If patients have had an Nd:YAG laser capsulotomy
before the 3-year follow-up, this was also noted; these
eyes were excluded for PCO analysis.
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FIGURE 1. Objective posterior capsule opacification (PCO) score (AQUA) of the Vivinex XY1 and AcrySof SN60OWF IOL 3 years
postoperatively represented with box plots. Boxes show the interquartile range, whiskers the non-outlier minimum and maximum.

There was a significant difference between the 2 IOLs (P < .001).

Digital retroillumination images were taken from the pos-
terior capsule. For this purpose, a digital camera (Nikon AS-
15; Nikon, Tokyo, Japan) mounted on a modified Zeiss 30 slit
lamp (Carl Zeiss Meditec AG, Jena, Germany) with an
external light and flash-light source was used providing coax-
ial illumination from the flash-pack through a fiber-optic ca-
ble to the camera. It produces even illumination over the
entire image with relatively small flash artifacts, and shows
high reproducibility.” It is used for documentation of regen-
eratory PCO. All digital images were transferred to a personal
computer (PC) and stored on hard disc for later evaluation.

* DATA EVALUATION AND IMAGE ANALYSIS: The data
from the evaluation forms (subjective slit-lamp examina-
tion) were entered into a Microsoft Excel sheet. All further
evaluation was done on the PC using standard software
(MS Excel; Microsoft, Redmont, WA and SPSS; IBM,
Armonk, NY). The results were separated into 2 groups ac-
cording to the IOL type (Vivinex XY1 IOL or AcrySof
SN60WF IOL) and mean values were calculated for the at-
tributes mentioned above.

As the amount of PCO was of primary interest for this
study, we also used automated image analysis software for
objective PCO evaluation (AQUA—-Automated Quantifi-
cation of After-Cataract; Institute for Computer
Graphics Technical University Graz,
Austria). The system has been shown to correlate well
with subjective scoring of PCO.'” However, it is fully auto-
mated and there is no subjective bias to the evaluation pro-
cess. Retroillumination images from each patient were

and Vision,

imported into the program, and the area within the capsu-
lorrhexis was evaluated. The rhexis edge is detected by the
program in a semi-automatic (computer-aided) way. The
AQUA software calculates the entropy (grade of disorder)
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of a bitmap. This value is converted into a score between
0 and 10 (where O stands for a “clear” capsule and 10 for
exceptionally severe PCO). Mean objective PCO scores
were calculated with this software for the Vivinex XY1

and AcrySof SN6OWF IOL group using the 3-year retroil-

lumination images.

e SAMPLE SIZE CALCULATION AND STATISTICS: One
hundred and sixty eyes of 80 patients with bilateral cataract
were included in this prospective randomized comparative
study. The number was selected to detect a difference in
PCO percentage of 5% between groups after 3 years using
a standard deviation of 1.5 from our previous long-term
PCO studies with the AcrySof IOL. The type I and type
II errors were set to 0.05 and 0.2, respectively. At least 58
patients are necessary for a power of 0.8. To account for a
drop-out rate of about 27.5% (mean drop-out rate of our
previous long-term PCO studies) after 3 years in this elderly
population, 80 patients were included in the study.

The results from the Vivinex XY1 and AcrySof
SN60WF IOL groups were compared and the differences
between the 2 groups were calculated. Statistical signifi-
cance was calculated using paired t tests and McNemar
tests. A P value of .05 or less was considered significant.
Data are presented as means * standard deviation (SD).

RESULTS

THE AGE OF THE STUDY PATIENTS WAS 71.6 = 7.7 YEARS. TEN
patients were not available for the 3-year follow-up exam-
ination: 2 patients did not show up at the arranged appoint-
ment, and 8 patients could not be contacted (ie, returned
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FIGURE 2. Individual differences of regeneratory posterior capsule opacification (PCO) score (AQUA) 3 years postoperatively.

mail because of change of address or possibly death, or they
could not be reached via telephone). Therefore it is not
known whether these patients died or moved to a nursing
home. Of the 80 patients included in the study, 70 patients
(87.5%) could be examined after 3 years. Mean postopera-
tive follow-up was 36.3 = 0.9 months. No serious adverse
event occurred in any group.

PCO in digital retroillumination images was evaluated
objectively with the AQUA software. Three years postop-
eratively, a mean objective PCO score (scale: 0-10) of 0.9
*+ 0.8 was found for the Vivinex XY1 group (n = 64) and a
score of 1.4 *+ 1.1 for the AcrySof SN6OWF group (n = 62)
(P < .001) (Figure 1). A total of 13.6% of patients (n = 8)
showed the same amount of regeneratory PCO in both eyes,
whereas 20.3% (n = 12) showed more regeneratory PCO in
the Vivinex XY1 eye and 66.1% (n = 39) showed more
regeneratory PCO in the AcrySof SNO6OWEF eye
(Figure 2). In 28.1% (n = 18) of the Vivinex XY1 eyes
and 12.9% (n = 8) of the AcrySof SN6OWF eyes, no regen-
eratory PCO was seen at 3 years. Figure 3 shows 3 represen-
tative cases of our data set.

Before the 3-year follow-up, 8.6% (6 patients) had an
Nd:YAG laser capsulotomy in their Vivinex XY1 eye and
11.4% (8 patients) in their AcrySof SN60OWF eye (P =
.73). After the 3-year examination, 2 additional patients
had a capsulotomy in the Vivinex XY1 group and 5 addi-
tional patients in the AcrySof SN6OWF group, resulting
in an overall capsulotomy rate of 11.4% (8 patients) in
the Vivinex XY1 and 18.6% (13 patients) in the AcrySof
SN60OWEFE group (P = .23). Figure 4 shows a Kaplan-
Meier plot of time to Nd:YAG laser capsulotomy of Vivi-
nex XY1 compared with AcrySof SN6OWF.

Three years postoperatively, 1 patient (1.5%) showed
IOL glistening (density: trace) in the Vivinex XY1 eye,
whereas in 64 patients (92.8%) of the AcrySof SN6OWF
eyes glistening was detected (P < .001). The density of glis-
tenings in the AcrySof SN6OWF IOLs was as follows: trace:
17.4% (n = 12); 14+: 13.0% (n = 9); 2+: 21.7% (n = 15);
3+4:26.1% (n = 18); and 4+: 14.5% (n = 10).
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Similar to the objective image analysis findings, subjec-
tive PCO score from slit-lamp examination (scale: 0-10)
was 1.4 = 1.4 (n = 64) for the Vivinex XY1 group and
2.3 £ 2.0 (n = 62) for the AcrySof SN60WF group (P =
.001). Concerning BCVA, both IOLs showed no difference
3 years after surgery (Vivinex XY1: logMAR -0.05 * 0.18;
AcrySof SN6OWF: logMAR -0.05 = 0.10; n = 67; P =
.90). We also found no significant difference in subjective
optical symptoms such as edge glare or dysphotopsia
described by the patients (Vivinex XY1: 2.9%, n = 2; Acry-
Sof SN6OWF: 2.9%, n = 2; P = 1.0).

DISCUSSION

THREE YEARS POSTOPERATIVELY THE VIVINEX XY1 IOLS
showed significantly lower objective PCO rates compared
to the AcrySof SN6OWF IOLs in this prospective random-
ized controlled fellow-eye clinical trial (Vivinex XY1:
PCO: 0.9 = 0.8; AcrySof SN6OWEF: PCO: 1.4 = 1.1; P <
.001, PCO scale: 0-10). This difference was confirmed by
the subjective PCO score from slit-lamp examination for
the Vivinex XY1 group (1.4 = 1.4) and for the AcrySof
SN60WF group (2.3 = 2.0) (P = .001). Though not statis-
tically significant, YAG rates were also lower in the Vivi-
nex XY1 group (11.4%) compared to the AcrySof
SN60OWEF group (18.6%) (P = .23).

The importance of a square posterior optic edge as a ma-
jor factor for the prevention of PCO formation by inhibit-
ing migration of lens epithelial cells (LECs) beneath the
IOL optic was pointed out in many studies."' " The
barrier effect of a sharp optic edge’' has been attributed
to contact inhibition of migrating LECs at the capsular
bend,’””* and/or the mechanical pressure exerted along a
square-edged optic profile.”* The successful PCO-
preventing effect of sharp-edged IOLs has become widely
accepted and led to the production of various IOL models
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FIGURE 3. Retroillumination images of 3 representative patients.

of similar materials and designs with often only minor
differences.

It has been postulated that the sharper the optic edge,
the more effectively the migration of LECs is prevented.””
Nevertheless, the sharpness of the posterior edge varies
not only among different materials in the sense that hy-
drophilic acrylic IOLs generally feature rounder edges
because of postprocessing hydration and swelling, but
also among IOLs made of similar hydrophobic mate-
rials.””>’® Nanavaty and associates stated that IOLs with
a radius of curvature of less than 10.0 wm provide an
effective barrier effect. Both IOLs exhibit a sharp edge
profile, with the Vivinex XY1 showing an even sharper
posterior edge with 7.6 wm radius of curvature and an
even thinner edge profiles of 150.5 pm compared to the
AcrySof SNO60OWF (radius of curvature: 8.5 wm; edge
thickness: 197.7 um).”’

A common feature of the Vivinex XY1 and the AcrySof
SN60WF IOL is that the optic edge does not exhibit a step-
ped (“enhanced”) square edge design. In this area the
impeded fusion of the capsule leaves results in a lack of
bending of the posterior capsule around the posterior optic
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edge. The optic-haptic junction may serve as a gateway for
LECs to access the retro-optical space, resulting in more
PCO. However, the haptic junction above a stepped edge
still does not allow effective and permanent bending. Owing
to the small step height and the inability of the capsular
leaves to attach to each other, the barrier effect is often
only transient.”’ The square posterior optic edge has mostly
been considered as the major factor for prevention of PCO
formation, but the [OL material continues to play an impor-
tant but still not fully clarified role in this complication.
Hydrophobic acrylic is one of the most popular materials
for intraocular lenses. It is made of chains of copolymers of
acrylate and methacrylate derived from rigid polymethyl-
methacrylate with the purpose of making IOLs durable
and foldable. The AcrySof IOL was the first hydrophobic
acrylic foldable lens, introduced in 1993. Since then varia-
tions in design and also material were launched. The key
features of hydrophobic acrylic lenses are a good biocom-
patibility and low PCO rates, as well as good mechanical
properties allowing controlled implantation and unfolding.
The AcrySof SN6OWF IOL has been shown to have a low

incidence of PCO development.”* ™ It is made of a
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FIGURE 4. Kaplan-Meier survival plot of time to neodymium-yttrium-aluminum-garnet laser capsulotomy of Vivinex XY1

compared with AcrySof SN60WF intraocular lenses.

hydrophobic acrylate/methacrylate copolymer and has been
subjected to plasma etching. Plasma treatment of the optic is
a method of hydrophilization, which increases adhesive
forces between the IOL and the capsular bag. The
sandwich theory proposed by Linnola’" claims that the for-
mation of a sandwich compound of IOL, LEC layer, and pos-
terior capsule promotes adhesion that inhibits the formation
of PCO. Rather than the direct contact between the IOL
and the posterior capsule, the LEC monolayer acts as adhe-
sive glue between the IOL and posterior capsule. In addition
to LECs, proteins from the extracellular matrix, including
fibronectin, vitronectin, laminin, and collagen IV, play a
role in this adhesion. This single-layer cell proliferation
probably does not influence transparency and only slightly
influences contrast sensitivity. Alternatively, or in addition
to this postulated PCO-inhibiting effect over the whole pos-
terior IOL surface, firm collagenous sealing of the 2 capsular
leaves along the optic rim that resists secondary mechanical
opening of the fused capsules with consecutive reversal of
posterior capsule bend has been proposed as an important
factor for a lasting barrier effect against retro-optical PCO
development.” This again may be determined by the
specific material and surface characteristics of a particular
IOL.

The improvement of the chemicophysical characteristics
of IOLs, such as material hydrophobicity and surface rough-
ness, influences cell adhesion and migration. Tanaka and as-
sociates” found reduced cell adhesion on hydrophobic acrylic
IOLs with a lower surface roughness and higher water contact
angle. The Vivinex XY1 exhibits in vitro significantly higher
mean contact angle values than other IOL models, indicating
a high hydrophobicity of the IOL material.”* A recent study
evaluating the surface roughness of IOLs corroborated that
the Vivinex XY1 IOL presents by far the lowest surface rough-
ness among other new IOL models.”*
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Unlike the AcrySof SN60OWF, the Vivinex XY1 IOL has
a modified posterior surface. The posterior surface of this
IOL is treated with ultraviolet-ozone (UV/O3) irradiation,
which creates active binding sites and introduces oxygen-
containing functional groups on the surface material,
enhancing protein adsorption and cell adhesion.”” This
IOL surface modification improves adhesion between the
IOL and the posterior capsule through a single layer of
LECs and adhesion proteins, such as fibronectin, thus
preventing LEC migration and PCO formation.
Comparing surface-treatment methods, argon plasma—as
used with the AcrySof [IOL—was associated with an
etching effect that can promote surface deterioration,
whereas UV/O3 treatment produced little damage to the
lens surface. Also, ultraviolet-ozone treatment was shown
to be more effective than argon plasma treatment in
preventing PCO in a rabbit study.’’

Another in vitro study with a graded culture human
capsular bag model that reflects the pattern of postsurgical
changes found that the Vivinex IOL showed an overall bet-
ter level of performance than the AcrySof IOL, such that
progression of PCO appears to be slower. In addition, cells
are less likely to populate the IOL surface of the Vivinex
IOL than the AcrySof IOL, which further reduces light
scatter following surgery.’®

Two other disadvantages of hydrophobic acrylic IOLs are
more frequent dysphotopsias related to a low anterior curva-
ture and a high refractive index and the development of glis-
tenings: microvacuoles within the IOL material may occur
when the IOL is in an aqueous environment and water fills
microscopic openings within the material. Typical for
acrylic IOLs, glistenings appear as white sparkling areas all
over the IOL optic, which may impair the optical quality.’’
A higher density of the acrylic polymer network prevents
the formation of microvacuoles and provide better visual
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outcomes.’” Glistening formation with AcrySof IOLs is a
well-known phenomenon’” and is consistent with our study
results, where 92.8% of eyes with an AcrySof IOL developed
glistenings. Newer hydrophobic acrylic materials, like that
of the Vivinex XY1 IOL, should overcome that problem.
In vitro studies have shown that the Vivinex XY1 IOL
exhibited significantly less glistening formation than the
AcrySof SN60OWF IOL, which is consistent with our
in vivo study results (G Auffahrt, Evaluation of in vitro glis-
tening formation in different hydrophobic acrylic intraoc-
ular lenses, XXXIV ESCRS 2016, Copenhagen).

PCO grades at 3 years were generally low with both
IOLs. The associated contrast sensitivity loss often still
goes undetected by the patient and high-contrast visual
acuity often remains unaffected. Still, biomicroscopy may
still suggest YAG laser capsulotomy. This explains the
discrepancy of PCO and YAG capsulotomy rates between

the IOLs, although not mirrored by differences in visual
complaints or visual acuity.

In conclusion, this is the first long-term prospective ran-
domized controlled study with the new hydrophobic acrylic
Vivinex XY1 IOL. We could show significantly lower PCO
and also lower YAG rates compared to the AcrySof
SN60WEF IOL that exhibited one of the lowest reported
PCO and YAG rates until now. While in vitro findings
often deviate from “real-life” clinical performance, we
could confirm that the Vivinex XY1 IOL demonstrates
an excellent PCO-inhibiting performance when implanted
in humans.

The interaction of various factors such as a hydrophobic
material, a smooth and chemically modified optic surface,
and sharp posterior optic edge are the major keys for
PCO prevention.
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