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SUMMARY

The aim of the thesis is to present the case of a patient in whom bilateral calcification of the hydrophilic intraocular lens (IOL) Lentis M+ LS-
313 MF30 (Oculentis) has developed. Due to the negative effect on visual functions, explantation and replacement of the artificial lens was
necessary in both eyes.

Case Report: An overview of the available literature summarized the diagnostics, current examination methods and possibilities of the
surgical solution of calcification of the bifocal hydrophilic lens Lentis M+ LS-313 MF30 (Oculentis). The specific solution is described in
a case report of a patient in whom calcification of both lenses developed 6 years after implantation of the IOL. In 2015, the patient under-
went uncomplicated cataract surgery of both eyes with the implantation of an artificial intraocular lens into the capsule. In September 2021,
an 82-year-old man was examined at our outpatient clinic for deterioration of visual acuity and changes in the material of the artificial IOL
which were perceptible during a clinical examination, on the recommendation of a local ophthalmologist. Blurred vision predominated.
A diagnosis of intraocular lens opacification was confirmed and documented using a Scheimpflug camera (OCULUS Pentacam HR) and ante-
rior OCT (Avanti RTVue XR Optovue,). The patient was indicated for explantation and replacement of the opacified intraocular lens in the left
and subsequently in the right eye — the same type of IOL was used for reimplantation with good functional results.

Conclusion: Since 2010, multifocal lens implantation has been on an upward trend worldwide. This type of MF IOL has also been used in
thousands of implantations. A number of other explantations can be expected in the coming years. The optimal solution is the correct re-
placement of the calcified IOL with the same construction made of safer hydrophobic material.
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INTRODUCTION and storage, imprints of tools during implantation and
the influence of certain viscoelastic substances have

Postoperative opacification (reduction of transparen- been identified as causative factors [6-8]. Patients with

cy) of the optics of an intraocular lens (IOL) is a common
complication leading to a deterioration of visual functi-
ons and subsequently to the necessity of explantation of
the lens in question. One of the causes of potential loss of
transparency of the material is calcification of the hydro-
philic IOLs of several manufacturers [1-4].

Irmingard et al. described three types of opacifications
of lenses, namely primary, secondary, and false opacifi-
cations [5]. In the case of primary opacification of hydro-
philic IOLs, an incorrect production formula of polymer,
erroneous selection of sterilization, defective packaging
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primary opacification do not have any prior or present
ocular pathology in their medical history. As regards se-
condary opacification, most cases are associated with the
presence of gas or air in the anterior chamber, which is in-
sufflated here during lamellar keratoplasty [1-4]. In these
cases, the part of the surface of the optics that is exposed
within the scope of the pupil manifests focal opacifica-
tion, probably as a consequence of local damage to the
structure of the polymer on the surface of the optics of
the IOL by direct contact with air or gas [9].

In recent years, the implantation of multifocal IOLs has
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become very popular among both surgeons and pati-
ents. Despite the fact that a number of problems have
been associated with the use of multifocal IOLs, only few
cases of opacification have been reported.

Multifocal IOLs can be divided into diffractive and
refractive. Both groups have certain drawbacks. Among
refractive lenses, the bifocal rotationally asymmetrical
construction of the Oculentis company predominates in
terms of the quality of the image on the retina.

The refractive multifocal IOL Lentis M plus MF30
has two focal points, for near and distance vision. It is
produced from hydrophilic acrylate with a hydropho-
bic surface treatment. Thanks to its construction, an
advantage of this IOL is that it has only two transitions
between the zones of distance and near vision. The lens
was produced by turning originally as a single-piece
C-loop (type 312), but was later modified to a constructi-
on type plate-haptic (type 313). This facilitates centrati-
on, improves rotational stability and the predictability
of resulting refraction of the IOL [10]. On the other hand,
it worsens the conditions for later replacement. The lens
provides high contrast sensitivity and minimizes the
presence of halo and glare also thanks to the minimum
of transitions of optic zones, thereby overcoming the
disadvantages of the first constructions of rotationally
symmetrical diffractive and refractive bifocal IOLs [11].

A fundamental problem of hydrophilic lenses in gene-
ral is the potential for the accumulation of undesirable
substances within the material of the lens. In this process
the material of the lens becomes increasingly opacified,
thereby deteriorating visual functions.

We describe the case of a patient with later postope-
rative opacification of an intraocular lens without an
anamnesis of previous or present either ocular or other
general pathology with an influence on the eye, such
as uveitis, glaucoma or diabetes mellitus. The aim of
this case report is to describe the clinical course of late
postoperative opacification of a multifocal hydrophilic
acrylic IOL (Oculentis, Berlin, Germany).

CASE REPORT

In September 2021 an 82-year-old man was exami-
ned at our outpatient center (upon the recommenda-
tion of a local ophthalmologist), complaining of a de-
terioration of visual acuity and blurred vision in both
eyes. Upon arrival, the patient had best corrected vi-
sual acuity (BCVA) of 0.40 in the right eye and 0.32 in
the left eye. His visual functions had deteriorated pro-
gressively over the course of years. In 2015 the patient
had undergone problem-free cataract surgery on both
eyes, with the implantation of a hydrophilic acrylic lens

Figure 1. Anterior segment of the left eye - (A) opacified IOL LS-313
MF30, (B) slit-lamp retroillumination photo
IOL - intraocular lens
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Figure 3. Scheimpflug image of the left eye. Measurement of relative
opacity of the IOL material (in %) - 12.9%
IOL - intraocular lens
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Figure 2. Anterior segment of the right eye - (A) opacified IOL LS-313
MF30, (B) slit-lamp retroillumination photo
IOL - intraocular lens

OCULUS - PENTACAM Scheimpflug Image:

it |21121928 [Rigt
07032021 [104012

Figure 4. Scheimpflug image of the right eye. Measurement of relative
opacity of the IOL material (in %) — 9.4%
IOL - intraocular lens
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(Lentis M plus, with expiry date of May 2019). Postope-
ratively in the first year after surgery an examination
on a slit lamp did not demonstrate any opacification
of the implanted I0Ls, and BCVA was 1.00 in both eyes.
In September 2021 (6 and a half years after cataract
surgery), upon an examination on a slit lamp the enti-
re visible optic area of both IOLs was evenly opacified,
more heavily in the left eye (Figure 1 and 2), which also
impaired the examination of the ocular fundus.

Upon examination with the aid of a Scheimpflug
camera (Pentacam), it was possible to determine that
the opacity of the material was distributed evenly bene-
ath the surface of the IOL (Figure 3 and 4). This finding
is typical for accumulation of calcium compounds. The
calcified optics of the IOL manifested markedly increa-
sed opacity. In this case of bilateral opacification of IOLs,
the degree of opacity and the onset of complaints dif-
fered between the two eyes, although the less affected
right eye also manifested perceptible opacification of

the IOL. Anterior segment optical coherence tomogra-
phy (AS-OCT) in vivo demonstrated significant homoge-
neous reflexivity of the surface layer of the material of
the IOLs (Figure 5 and 6).

Before the decision on surgery, the results of examina-
tion of the ocular fundus were evaluated. The examina-
tion of the macular region by optical coherence tomo-
graphy detected the presence of incipient dry form of
age-related macular degeneration.

A constructionally identical type with rotationally
asymmetrical optics was selected for reimplantation
to replace the opacified lens. However, this time it was
a single-piece C-loop IOL Acunex Variomax AN6VM, pro-
duced from hydrophobic acrylate (Teleon, Netherlands).

The opacified IOL in the left eye was successfully
replaced in October 2021, the IOL in the right eye in
February 2022.

The patient decided in favor of surgery and replace-
ment of the lens in the second eye due to subjective sa-

Figure 5. Anterior segment OCT of the left eye. Significant hyper-reflec-
tivity of the opacified IOL. The calcified material is distributed evenly
below the surface of the IOL

IOL - intraocular lens

OCT - optical coherence tomography

Figure 7. Anterior segment OCT of the left eye after IOL exchange. Clear
I0L Acunex Variomax AN6VM implanted in the capsule

IOL - intraocular lens

OCT - optical coherence tomography
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Figure 6. Anterior segment OCT of the right eye. Significant hyper-re-
flectivity of the opacified IOL. The calcified material is distributed evenly
below the surface of the IOL

0L — intraocular lens

OCT - optical coherence tomography

Figure 8. Anterior segment OCT of the right eye after IOL exchange.
Clear IOL Acunex Variomax AN6VM implanted in the capsule

IOL - intraocular lens

OCT - optical coherence tomography
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tisfaction with the result of the surgery on the first eye.

In both cases, the IOLs were reimplanted in the ori-
ginal lens capsule. During the replacement of the IOL,
the corneal endothelium was protected by quality
viscoelastic material injected into the anterior cham-
ber, and the edge of the anterior capsule was carefully
separated from the optics and haptics with the aid of
a spatula. Using a 4 mm scleral tunnel, the opacified
IOL was explanted wholly from the anterior chamber,
and after the removal of the proliferations from the
unbreached lens capsule a new IOL was implanted in
the same place as the explanted IOL.

After surgery BCVA improved to 1.00 bilaterally. Figure
7 and 8 document the postoperative findings of the clear
lens with the aid of AS-OCT.

DISCUSSION

Implantation of a multifocal intraocular lens fo-
llowing extraction of a cataract is necessary in order to
restore vision within its full scope. The development of
postoperative complications in the sense of any opa-
cification of the material of the IOL with an influence
on visual function is a highly sensitive theme, and may
lead to serious legal disputes.

From a surgical perspective, the LS-313 MF30 is of the
“plate haptic” type, with substantial thickness, rigidity
and volume. There is a manifest risk of complications
during the replacement of this IOL. Several years after
implantation of the IOL, this risk increases further as a
consequence of capsular adhesions, fibrosis of the ca-
psule and proliferation activity within the lens capsule.
During replacement there is a danger of loosening of
the suspension apparatus or rupture of the posterior ca-
psule. If the patient is erroneously indicated for Nd:YAG
capsulotomy before the determination of the opacifica-
tion of the IOL, replacement with the same type of lens
becomes practically impossible.

Hydrophilic acrylic lenses have a high water content.
This enables a free exchange of ions. Thanks to their
water content, hydrophilic lenses are flexible and more
easily implantable with a small incision. According to
the available literature, opacification of the material oc-
curs primarily in the case of hydrophilic IOLs [6-8,12,13].
In practically all cases this concerns calcification of the
IOL. Only few cases relate to the opacification of hydro-
phobic IOLs were published [14]. Although the precise
mechanism is unknown, hydroxy groups present in the
polyacrylate substance on the surface of the IOL may
be ionized at a physiological pH of the chamber fluid,
which may accelerate the precipitation of tricalcium
phosphate on the surface of the IOL [15]. In order to
prevent this from occurring, a new type of IOL has been
developed, which combines a hydrophilic acrylic body
with a hydrophobic surface.

Nevertheless, numerous cases of opacification of mo-
nofocal hydrophilic acrylic lenses with a hydrophobic
surface have been described in the literature [15-17].
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These are cases of 1-piece or 3-piece plate-haptic or
C-loop monofocal IOLs (Oculentis GmbH, Berlin, Germa-
ny), which were produced from the same material and
using the same manufacturing process as the mutilfocal
IOLs in the case of our patient.

In the published cases of calcification of hydrophilic
IOLs, it is possible to observe certain common characteri-
stic features. Precipitates of hydroxyapatite were evenly
distributed beneath the surface of the optics and haptics
of the IOL, not only on the exposed central part of the
optics [18]. Based on this finding, it is possible to assume
that opacification is probably caused by a defect in the
manufacturing process or in the polymer itself.

The multinational pharmaceutical company Oculentis
issued a warning and withdrew a batches of defective
lenses in 2014, and again in 2017. Several defective bat-
ches have been identified. The withdrawal of the IOLs in
September 2017, including multifocal lenses, was based
oninvitro analyses. The cause of the increased failure rate
of the lens was a cleaning agent containing phosphates
which was used during the manufacturing process. This
process was eliminated, and the company declared that
lenses with an expiry date beginning in May 2020 were
no longer affected by this problem [18,19].

In 2019 a study was published presenting a series of
9 patients in whom explantation of multifocal lenses
from these batches had been performed [3]. The IOLs in
the patient in our own case report were also produced
during this period. Our case also demonstrated that the
lenses may last for more than six years before opacificati-
on causes a deterioration of visual functions. This is simi-
lar to the findings also in other published cases [17,18].

Histological studies have determined that opacificati-
ons of 10Ls occur as a consequence of the formation of
organic deposits, or due to the presence of impurities in
the polymer [20,21]. In general, later calcification relates
to hydrophilic acrylic lenses. Other than defectively ma-
nufactured and processed polymer itself, a contribution
to calcification may be made also by risk factors including
systemic pathologies and surgical procedures in the pse-
udophakic eye [21,22]. Histochemical analysis with the
aid of scanning electron microscopy and EDX spectrosco-
py has detected an accumulation of calcium and phos-
phorous on the anterior surface and beneath the surface
in explanted opacificed intraocular lenses [9,23,24].

In our case, no correlations were determined with the
patient’s general internal or ocular medical history, or
with medication.

A diagnosis of opacification of the IOL is easy with the
aid of a Scheimpflug camera (Pentacam). This examina-
tion enables quantification of lens opacity, but requires
pupil diameter of at least 4 mm.

Examination with the aid of anterior segment OCT is
quick and does not require mydriasis, and can be used
for screening of increased opacification (not only cal-
cification) of the material of the optic part of the IOL.
Furthermore, by this method we avoid an erroneous
diagnosis of opacity of the posterior capsule [18,25,26]
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and subsequent undesirable treatment by Nd:YAG la-
ser, which complicates any subsequent surgical repla-
cement of the lens.

CONCLUSION

We have described a case of postoperative calcifica-
tion of the bifocal lens Lentis M plus. Our case, simi-
larly as with other published cases, is associated with
paid multifocal IOLs, which means that any decision to
proceed with replacement of a lens may place a con-

siderable burden on both the clinical center and the
patient with regard to the price of the procedure and
the risk of reimplantation of a new multifocal IOL. The
lens distribution firm Oculentis provides at least full
compensation in the form of a constructionally identi-
cal lens made of proven hydrophobic material.

Knowledge and sharing of case reports may contri-
bute to a better understanding of the problem of opa-
city of IOLs, its diagnosis and solution. We may there-
by avoid potential adverse effects for other similarly
affected patients.
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