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Purpose: To investigate the incidence of Nd:YAG capsulotomy after implantation of two
types of multifocal intraocular lenses (MIOLSs).

Methods: This retrospective analysis included patients who had undergone cataract extraction
and implanted diffractive MIOL (Acri. LISA tri 839M) or asymmetric refractive MIOL (SBL-3)
from May 2016 to September 2018. They were followed up for at least 3 years. During the follow-
up period, the relevant data of patients were kept by special person in the hospital. The rates of Nd:
YAG capsulotomy and the Kaplan—Meier survival curve were used to analyze the two groups.
Results: The Asymmetric Refractive MIOL group was comprised of 98 patients (121 eyes),
while the Diffractive MIOL group was comprised of 99 patients (120 eyes). There were no
significant differences in age, sex, or IOL power between the two groups. The Nd:YAG rate
of the asymmetric refractive MIOL group and the diffractive MIOL group was 3.3% and
7.5% respectively (P = 0.15) in the first year, 14.88% and 22.5% respectively (P = 0.129) in
the second year, and 21.49% and 34.17% respectively (P = 0.028) in the third year. In the
first 7 months of follow-up, the two groups showed the same performance in the Nd:YAG
rate. After that, there was a difference between the two groups, and the difference gradually
increased. Until the 27th month of follow-up, the difference was significant (P < 0.05). What
is more, there were significant differences in survival (without Nd:YAG capsulotomy)/failure
(with Nd:YAG capsulotomy) functions (P = 0.0035).

Conclusion: The incidence of Nd:YAG laser capsulotomy in patients with diffractive
MIOLs was higher than that in patients with asymmetric refractive MIOLs.

Keywords: Nd:YAG capsulotomy rates, asymmetric refractive MIOL, diffractive MIOL,
posterior capsular opacification

Introduction

Multifocal intraocular lenses (MIOL) are correctional intraocular lenses that improve the
visual range of patients. The lenses are also known as presbyopia correcting intraocular
lenses. They have incomparable advantages over the monofocal intraocular lens.'
However, they have their unique complications because of the complexity of their design
principle. Blurred vision is the biggest cause of dissatisfaction among patients with
multifocal IOLs implantation. Blurred vision attributed to posterior capsule opacification
(PCO) and postoperative residual ametropia are the major concerns. Herein, blurred
vision and photic phenomena were attributed to PCO in 54% and 66% of examined eyes,
respectively. PCO is a common complication after cataract extraction. It can disperse
light into the eye, damage vision, and reduce visual quality. Although Nd:YAG laser
posterior capsulotomy can be treated quickly and safely with only a few complications,

there are still risks of macular edema, uveitis, intraocular lens injury, elevated intraocular
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pressure, and retinal detachment.™ Therefore, it is of great
importance to reduce the incidence of PCO after IOL implan-
tation. At present, there are various methods to prevent PCO,
most of them are in the experimental stage. Besides the surgi-
cal measures taken during surgery, the material and design of
the intraocular lens also affect the clinical application of multi-
focal intraocular lenses. Studies have reported that there are
significant differences in Nd:YAG laser capsulotomy inci-
dences caused by different designs and materials of intraocular
lenses.” In recent years, numerous new multifocal IOLs have
emerged with the progress of technology. Surgeons need to
know the rate of Nd:YAG laser capsulotomy of different
intraocular lenses during the selection process.

This study aimed to investigate the rate of Nd:YAG
laser capsulotomy after implantation of two types of multi-
focal IOLs (Table 1).

Materials and Methods

Patient Characteristics

This retrospective study was conducted in an ophthalmic
hospital in China and accordance with Chinese law and the
tenets of the revised Declaration of Helsinki. This study
was approved by the Institutional Review Board of
Qingdao Eye Hospital of Shandong First Medical

Table | Characteristics of the Two Types of Intraocular Lens

University. Patients were informed of all the contents of
this study and provided their written informed consent to
participate before the study commenced.

Patients underwent surgery from May 2016 to
September 2018 in Qingdao Eye Hospital of Shandong First
Medical University. According to their desires, the two differ-
ent multifocal IOLs were implanted into the eyes. The two
types of MIOLs were introduced in the hospital at the same
time. The patient’s examination results were recorded and the
relevant data as of September 20, 2021, were extracted.
Patients with age-related cataracts and absence of medical
eye history or physical examination findings considered to
be contraindications for cataract surgery were included in the
study. Nevertheless, patients with significant additional
ophthalmic diseases such as pseudo-exfoliation and pro-
gressed retinal degenerations, preoperative astigmatism
greater than 1.50 diopters, uncontrolled systemic diseases,
and history of ocular surgery, uveitis, or trauma were excluded.
In addition, patients with complications or loss of follow-up
were also excluded.

Surgical Procedure

All surgeries were performed by one experienced surgeon
with the Bausch & Lomb Stellaris Vision Enhancement
System using standard phacoemulsification techniques in
both IOL groups. Temporal incisions that were 2.2mm long
were mostly made. In the same line, 5.5 to 6.0 mm capsu-
lorhexis to overlap the entire optic of the IOL implant was
created. All the patients were operated on successfully, and
intraocular lenses were implanted into the capsule.

Patient Evaluation

When patients come for a follow-up visit, they had some
postoperative examinations, including uncorrected distance
visual acuity (UDVA), intraocular pressure, and slit-lamp
examination. Nd:YAG laser capsulotomy was performed
when two or more lines of UDVA were lost because of
PCO or the patient complained of blurred vision and diplo-
pia related to PCO.

Data Analysis
Data regarding patient characteristics, type of IOL
implanted, Nd:YAG laser capsulotomy rates after IOL
implantation, visual acuity before Nd:YAG laser capsulot-
omy, and time from surgery to Nd:YAG laser capsulotomy
were collected.

Statistical analyses were performed using the Statistical
Package for the Social Sciences software (version 22, SPSS,

Parameter Diffractive MIOL Asymmetric
Refractive
MIOL
Intraocular Acri LISA tri 839M SBL-3
lens model
Material Hydrophilic acrylates with Hydrophilic
hydrophobic surface (25%) acrylates
Optical Dihedral aspheric surface, Dihedral aspheric
configuration diffraction ring on anterior surface
surface
Optic 6.0mm 5.75mm
diameter
Overall 11.0mm I'1.0mm
length
Haptic Tetragonal loop Annular loop
Haptic 0° 0°
angulation
IOL Design Optic and haptics with square | Optic and haptics
edges with square edges
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Inc). The Chi-square test was used to compare qualitative
data while the non-parametric test was used for quantitative
data. The independent #-test was used for normally distrib-
uted data, while the non-parametric Mann—Whitney test was
for non-normally distributed data. The Kaplan-Meier survi-
val curve was used for preliminary analysis using the eyes as
the statistical unit. The Log rank test was used to test the
equality of survival function between groups. P values less
than 0.05 (P< 0.05) indicated that there were significant
differences between groups.

Results

The study included 241 eyes of 197 patients who under-
went conventional phacoemulsification combined with
intraocular lens implantation. Among them,98 patients
had been implanted with SBL-3 (Acri. Tec GmbH),
while the remaining 99 patients had been implanted with
Acri. LISA tri 839M (Carl Zeiss Meditec Co.). The 121
eyes formed the Asymmetric Refractive MIOL group
while the 120 eyes formed the Diffractive MIOL group.
The average age of 197 patients was 51.04 + 10.77 years
(range: 19-78 years). There were 135 males (68.53%) in
all the study population, including 73 in the Diffractive
MIOL group and 62 in the Asymmetric Refractive MIOL
group. During the follow-up period, 67 eyes (27.80%)
underwent Nd:YAG laser capsulotomy. The characteristics
of patients and their eyes are summarized in Table 2.

The Nd:YAG rate of the Asymmetric Refractive MIOL
group and the Diffractive MIOL group are compared in
Table 3. There was no significant difference in the first
and second years. With the extension of follow-up time, the
rate of Nd: YAG laser capsulotomy of the two groups increased
gradually, and the growth rate of the Diffractive MIOL group
was faster, and the rate of Nd:YAG laser capsulotomy was
higher. Until the 27th month of follow-up, the difference was
significant (P=0.028). In the third year, the rate of Nd:YAG

Table 2 Demographics and Baseline Characteristics

laser capsulotomy in the Diffractive MIOL group (34.17%)
was significantly higher than that in the Asymmetric
Refraction MIOL group (21.49%, P<0.05), even though the
material of diffractive multifocal IOL is hydrophilic acrylates
with a hydrophobic surface. Before Nd:YAG laser capsulot-
omy, the UDVA (0.45+0.27 and 0.47+0.23 LogMAR, respec-
tively) of Diffractive MIOL and Asymmetric Refractive
MIOL groups were no significant differences. The time
between cataract surgery and Nd:YAG capsulotomy was
shorter in the Diffractive MIOL group than in the
Asymmetric Refraction MIOL, but was not clinically
significant.

Figure 1 shows the proportion of patients that underwent
Nd:YAG laser capsulotomy after IOL implantation. The
survival analysis curves of Nd:YAG capsulotomy showed
a similar trend for both groups in the first 7 months after the
operation. Until the last follow-up, the Nd:YAG capsulot-
omy rate in the Diffractive MIOL group increased to
34.17%. In contrast, the proportion of Nd:YAG capsulotomy
in eyes with asymmetric refractive MIOL was only 21.49%.
The Log rank test for equality of survivor functions showed
that there was a statistically significant difference between
the two groups (P < 0.05) (Figure 2).

Discussion

The purpose of this study was to investigate the rate of Nd:
YAG laser capsulotomy in patients with diffractive MIOLs
and asymmetric refractive MIOLs of different materials
and designs. In this study, the results showed that there
was no difference in the incidence of Nd:YAG laser cap-
sulotomy between two groups in the first 2 years, and in
the third year, the incidence of Nd:YAG laser capsulotomy
of diffractive MIOLs was significantly higher than that of
asymmetric refractive MIOLs. In addition, the Diffractive
MIOL group increased faster.

Variable Diffractive MIOL Asymmetric Refractive MIOL P
No. Range Mean = SD Median No. Range Mean * SD Median
(Min/Max) (Q25/Q75) (Min/Max) (Q25/Q75)
Age, y 99 19/71 50+12 50 (41/56) 98 22/64 539 53 (47/60) 0.06*
Lens power(D) 120 7125 17.64+4.4 19(13.0/20.5) 121 10/24 19.04+2.93 19.0(17.0/20.5) | 0.056"
Male/Female(n)% 73/26 (73.7%126.3%) 62/36 (63.3%/36.7%) 0.1"
Notes: "Data non-normally distributed. Non-parametric Mann-Whitney test used. *Independent t-test. + chi-square test.
Abbreviation: SD, standard deviation.
International Journal of General Medicine 2021:14 htps: 8977
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Table 3 Comparison of Nd:YAG Capsulotomy Rates Between
the Two Groups

Variable Diffractive Asymmetric P
MIOL Refractive
MIOL
Months from 20.21£9.47 22.11+10.46 0.36*
surgery to Nd:YAG
(Mean * SD)
UDVA before Nd: 0.45+0.27 0.47+0.23 0.81*

YAG (MeanSD)

Nd:YAG rate (%)

<1 year 9/120 (7.5%) 4121 33%) | 0.I5*
<2 year 27/120 (22.5%) | 18/121 (14.88%) | 0.129*
<3 year 417120 (34.17%) | 26/121 (21.49%) | 0.028"

Notes: *Independent t-test. + chi-square test.
Abbreviations: MIOL, multifocal intraocular lens; UDVA, uncorrected distance
visual acuity.

PCO is one of the most common long-term compli-
cations associated with cataract extraction.” The forma-
tion process of PCO is influenced by many factors and
can be affected by the patient’s age, disease status,
surgical technique, as well as the design and materials
Schmidbauer et al, 2002
reported that surgical and 1OL-related factors were the

of the intraocular lenses.®’

main factors affecting the occurrence of PCO.® In this
study, all surgeries were performed by an experienced
surgeon in the same way, so we think surgical factors
were not significantly different between the two groups.
The main difference were IOL-related factors, including
the material and design of the intraocular lenses.
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Figure 2 The probability of not having Nd:YAG capsulotomy up to the time point
t. Log rank test for equality of survivor functions (P < 0.05).

A real-world evidence study in the UK reported that the
3-year incidence of Nd: YAG laser capsulotomy in eyes with
hydrophilic acrylic monofocal intraocular lens was 10.9%.°
In our study, the incidence of Nd:YAG laser capsulotomy
was 27.80%, which was much higher than the real-world
evidence study. However, previous studies have shown that
patients with MIOLs are more sensitive to PCO when
compared to patients with monofocal IOLs.'®"'® The reason
may be that patients with MIOLs have a higher demand for
visual function, and the contrast sensitivity and visual qual-
ity of multifocal IOLs are lower than those of monofocal
IOLs. In addition, Javaloy et al, 2019 reported that the Nd:
YAG capsulotomy rate of Acri LISA tri 839M was 27.31%
in the 2-year follow-up period,'* Bilbao-Calabuig et al,
2016 reported the Nd:YAG capsulotomy rate after Acri
LISA tri 839M implantation of 35% in 3 years."® In this
study, the Nd: YAG capsulotomy rate of Acri LISA tri 839M
was 22.5% and 34.17% respectively in the second and third
years. The result was in agreement with the previous study.
As far as we know, there is no relevant data about the Nd:
YAG capsulotomy rate of hydrophilic asymmetric refrac-
tive MIOL, this study is the first report. In our study, the Nd:
YAG capsulotomy rate of SBL-3 was 3.3%, 14.88% and
21.49% respectively in the first, second, and third year.

In previous studies about Nd:YAG capsulotomy rates
evaluation showed hydrophilic lenses had statistically higher
Nd:YAG capsulotomy rates than hydrophobic lenses.*'®!”
In this study, although there are slight differences in the
design of the two kinds of multifocal IOLs, their optical
configurations are dihedral aspheric surface with square
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edges, the multifocal design is located on the front surface,
the back surface is aspheric, and the haptic angulation is 0°.
In terms of materials, both are hydrophilic multifocal IOLs,
but diffractive MIOL has a hydrophobic surface. As it is
known the incidence of PCO in hydrophobic IOL is much
lower than that in hydrophilic IOL. The diffractive MIOL in
this study has a hydrophobic surface, which should have
better performance in inhibiting PCO in theory. However,
this advantage was not shown in our study.

The previous research reports said that the tolerance of
diffractive MIOL to PCO is lower than that of monofocal
IOL. Diffractive MIOL is also easily affected by PCO.'*>'®
Though the PCO or posterior capsular wrinkle has no
effect on monofocal IOL eyes, it can reduce the visual
quality of MIOL eyes and cause blurred vision. Elgohary
et al, 2008 reported that PCO has a comparable effect on
visual function in both monofocal and multifocal IOL."
However, patients with MIOL received Nd:YAG capsulot-
omy earlier. Moreover, their degree of visual dysfunction
was less. In this study, there was no significant difference
in visual acuity between the two groups before Nd:YAG
laser capsulotomy, this strongly suggested that they have
the same tolerance to PCO.

Therefore, the hypothesis why Nd:YAG laser capsulot-
omy is performed more frequently in eyes with diffractive
MIOLs than in eyes with asymmetric refractive MIOLs is
that the latter has less light loss and higher contrast sensi-
tivity. The most significant difference between the two
types of multifocal IOLs was the different ways of light
splitting. Asymmetric refractive MIOL divides light
through two optical parts with different refractive power,
diffractive MIOL divides light through a diffraction ring.
In previous studies on the visual quality of diffractive
MIOL and refractive MIOL, the light loss of refractive
MIOL was less and the photopic contrast sensitivity was
better.?® The total light loss of asymmetric refractive
MIOL is about 7%, which of diffractive MIOL is 17%.
Therefore, we speculate that less light loss and higher
contrast sensitivity may be the main reasons for the results
of this study.

There are some limitations of this study that should be
considered. First, the study was retrospective, with a small
sample. Second, we compare the incidence of Nd:YAG
laser capsulotomy, but the grade of PCO did not be
assessed. However, it may be a good index of visual loss
caused by PCO after implantation of IOLs. Third, Without
interocular correlation being considered, the binocular data
of a small number of patients were included in this study.

In the future, a large sample size study should be con-
ducted to confirm that the incidence of PCO of different
types of multifocal IOLs with the same material.

Conclusion

During the 3-year follow-up period, the incidence of Nd:
YAG laser capsulotomy of the two groups increased gra-
dually, but the Diffractive MIOL group increased faster.
The rate of Nd:YAG capsulotomy of the Asymmetric
Refractive MIOL group was significantly less than the
Diffractive MIOL group. Although the diffractive multi-
focal intraocular lens has a hydrophobic surface, which
can inhibit PCO, this advantage was not shown when
compared with the asymmetric refractive multifocal
intraocular lens in this study.
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