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Introduction

Posterior surface opacification of silicone
intraocular lens (IOL) associated with
asteroid hyalosis, which was first reported
in 2004,1*? is a rare but well-described late
complication after cataract surgery.!"*! The
opacification is characterized by progressive
accumulation of white granular or
fleck-like deposits that is localized to the
posterior optic surface of the silicone IOL.P!
Although removal the calcification deposits
using neodymium:yttrium-aluminum-
garnet (Nd:YAG) laser is simple and safe,
attempts touse Nd:YAG laser treatment have
often been associated with unsatisfactory
results or immediate re-accumulation of
the deposits on the posterior surface of the
IOL"281TJOL exchange have been considered
the definitive treatment for the silicone IOL
opacification."*¢”1 However, the method
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An 86-year-old Asian man with asteroid hyalosis presented with decreased vision in the left eye.
He underwent phacoemulsification and implantation of silicone intraocular lens (IOL) in the left eye
18 years ago, and also received neodymium:yttrium—aluminum—garnet (Nd:YAG) laser 3 years ago.
At presentation, his corrected visual acuity (CVA) was 20/1000 in the left eye. Slit-lamp examination
showed white-gray membranous deposits on the posterior IOL surface. The deposits were removed
using Nd:YAG laser treatment. One week later, his CVA improved to 20/30, and opacity of the posterior
IOL surface was removed. Six months later, his CVA was 20/30, and visual axis was clear. This
case suggests that Nd:YAG laser treatment can be a viable option in some patients with posterior
surface opacification of silicone IOL associated with asteroid hyalosis, especially in those who are a
poor candidate for IOL exchange due to old age or compromised general condition.

Asteroid hyalosis, calcification, neodymium:yttrium—aluminum—garnet laser, opacification, silicone

is technically difficult and associated with
increased risk of complications.?!

Herein, we report our recent experience
with a case of posterior surface opacification
of silicone IOL associated with asteroid
hyalosis that was successfully treated with
Nd:YAG laser.

Case Report

An 86-year-old Asian man with asteroid
hyalosis presented with decreased vision
in the left eye. His medical history was
unremarkable except depression. He
underwent uneventful phacoemulsification
and implantation of silicone IOL in the left
eye 18 years ago. In addition, he received
Nd:YAG laser posterior capsulotomy
3 years ago. One week after the posterior
capsulotomy, the corrected visual
acuity (CVA) was 20/30 in the left eye. Since
then, he was lost to follow-up for 3 years.
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At presentation, his CVA was 20/1000 and intraocular
pressure (IOP) measured with Goldmann applanation
tonometry was 12 mmHg in his left eye. Slit-lamp
examination showed white-gray membranous deposits
and Nd:YAG pits occluding the posterior capsular
opening on the posterior surface of IOL [Figure 1].
A Nd:YAG laser was used to remove the deposits
and clear the visual axis. The membranous deposits
were removed with a total of 80 m] (50 shots x 1.6 m])
Nd:YAG laser. Topical prednisolone acetate 1.0% 4 times
daily for 1 month was prescribed to prevent intraocular
inflammation.

At 1 week, his CVA improved to 20/30 and IOP was
13 mmHg in the left eye. Anterior segment examination
showed the successful removal of the membranous
opacity, although mild opacification and Nd:YAG
pits on the posterior IOL surface were observed
[Figure 2a and b]. Anterior segment optical coherence
tomography (Carl Zeiss Meditec, Oberkochen, Germany)
confirmed the same findings [Figure 2c].

Six months later, his CVA was 20/30 in the left eye, and
slit lamp examination showed a clear visual axis.

Discussion

In this report, we introduce a case of posterior surface
opacification of silicone IOL associated with asteroid
hyalosis that was successfully treated using Nd:YAG
laser.

Previous studies showed that it took an average of 8 years
for the calcium deposits to accumulate on the posterior
surface of the silicone IOL and cause a significant visual
disturbance.*”! Werner et al. revealed that in the case
of bilateral asteroid hyalosis, the posterior surface
opacification was found only in the eye with a silicone
IOL implantation, whereas no opacification was found

Figure 1: Anterior segment examination of the left eye showed white-gray membranous
deposit on the posterior surface of the silicone intraocular lens occluding the posterior
capsular opening
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in the eye with hydrophobic acrylic lens implantation.
These findings suggest that opacification might be
associated with an interaction between the silicone IOL
and asteroid hyalosis.!

Asteroid hyalosis is characterized by bright asteroid
bodies floating in the vitreous body."! Its prevalence is
approximately 1% and increases with aging.®¥! Analysis
of the asteroid bodies demonstrated that calcium and
phosphorus were its main components.l*’ The deposits
on posterior IOL surface might be directly derived from
the asteroid bodies, or produced by a similar process
that leads to asteroid hyalosis,” as it is also composed of
calcium phosphate hydroxyapatite.l'**”*1 Opacification
is often accelerated after Nd:YAG laser posterior
capsulotomy, because disruption of the posterior capsule
results in direct contact between the vitreous and IOL,
promoting the accumulation of the calcium deposits on
the posterior IOL surface.™ These findings suggest that
implantation of silicone IOL in patients with asteroid
hyalosis should be discouraged, and special attention
should be paid when considering Nd:YAG laser posterior
capsulotomy in these patients.”! In the present case,
although the typical granular or fleck-like calcium
deposit was not clearly demonstrated, accumulation of
the deposits on the previous Nd:YAG laser posterior
capsulotomy opening suggests that the calcification was
associated with asteroid hyalosis in the vitreous cavity.
The previous Nd:YAG laser posterior capsulotomy led
to break of the barrier between the IOL and vitreous
cavity, which might accelerated the accumulation of the
calcium deposit.™

Although this phenomenon appears to occur in
association with silicone IOL, it is unclear why only a
few cases develop IOL opacification despite the large
number of silicone IOLs that have been implanted in
patients with asteroid hyalosis.! We believe further

Figure 2: One week after the neodymium:yttrium-aluminum-garnet laser treatment,
anterior segment examination of the left eye demonstrated successful removal of the
deposit and clear visual axis (a), although mild opacification and neodymium:yttrium-
aluminum-garnet laser pit remained (b). An anterior segment optical coherence
tomography image confirmed removal of the deposit (white arrow) surrounded by
thick membranous opacification (white arrowhead) (c)
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studies are needed to elucidate the mechanism of the
pathologic process.

In hydrophilic acrylic IOLs, calcium deposits cannot be
mechanically removed because they are incorporated
into the subsurface of the optic;1*!*? thus, IOL exchange
is the only treatment option.*'*"* By contrast, in silicone
IOL, calcium deposits accumulate only on the posterior
IOL surface and are amenable to direct mechanical
removal, such as Nd:YAG laser treatment." However,
the displacement of calcium deposits from the IOL optic
using Nd:YAG is often associated with unsatisfactory
visual outcome or re-accumulation of the deposits.['?!
Moreover, Nd:YAG laser treatment results in disruption
of posterior capsule, which makes IOL exchange more
difficult and increases the risk of complications.?'
Therefore, IOL exchange has been considered the only
successful therapeutic option for silicone IOL opacification
associated with asteroid hyalosis.!'#671114]

However, the procedure of IOL explantation and
exchange is technically difficult and associated with
complications including corneal endothelial cell loss,
aggravation of refractive error, zonular dehiscence,
IOL tilting, and decentration.">” The complication rate
increases in the presence of an Nd:YAG capsulotomy
opening.>* Moreover, an anterior vitrectomy, which is
often required for IOL exchange, also increases the risk
of retinal tear or detachment.®'” JOL exchange also has
a limitation that the new IOL must be implanted in the
ciliary sulcus in most cases.!'”!

Therefore, more simple methods for removal of the
calcium deposits have been developed.®'¥ Moussa
et al."® introduced a technique of manual removal of
calcium deposits from the posterior surface of silicone
IOL using a nickel-titanium loop, suggesting that
mechanical displacement of calcium deposits might be
a viable option. Platt et al.”! recently demonstrated a
surgical technique that uses pars plana vitrectomy (PPV)
a lighted pick and a modified silicone-tipped cannula
to remove calcium deposits from posterior IOL surface
in a patient with asteroid hyalosis. Calcium deposits
were removed, and clear IOL optic was maintained
throughout the 6-month follow-up. CVA improved to
20/20. This case suggests that mechanical clearing of
posterior IOL surface accompanied with PPV might
avoid the need for IOL exchange.”! In an effort to prevent
IOL exchange, Ullman et al.”! also attempted PPV to
eliminate the source of the abnormal calcification and
halt the progression of IOL opacification,”! in which
IOL opacification was stabilized, and good vision was
maintained throughout the 16-month follow-up.” These
results suggest that mechanical removal of the calcium
deposit can be useful for visual recovery, and PPV might
prevent the recurrence of the dystrophic calcification.*”#!
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In our case, we attempted to mechanically remove the
calcium deposits using Nd:YAG laser because the patient
was a poor candidate for surgical options, including IOL
exchange, due to old age. In addition, he previously
received Nd:YAG posterior capsulotomy, which made
the IOL exchange more difficult. We discussed the
risk of the IOL exchange with the patient, and chose
to perform the Nd:YAG laser treatment first as it was
relatively simple and safe, and would not further increase
the risk of IOL exchange as the posterior capsule was
already disrupted due to the previous laser posterior
capsulotomy. Calcium deposits were almost entirely
removed, and his CVA was improved to 20/30 from
20/1000. Although we informed the patient that the
results could be unsatisfactory, he was fortunate that the
clear visual axis and improved vision was maintained
throughout the 6-month follow-up. Although the
mechanism underlying the good visual results is unclear,
we believe that delayed accumulation of calcium deposits
due to slow metabolism in old age might, at least in part,
play a role.

However, we acknowledge that further follow-up is
necessary as the possibility of re-accumulation of calcium
deposits cannot be ignored. If the dystrophic calcification
recurs, we believe the repetition of the Nd:YAG laser
treatment can be helpful, especially given the old age of
the patient. Otherwise, simple PPV can be considered
to prevent re-accumulation of calcium deposit after
mechanical clearing of the posterior IOL to avoid the
need for an IOL exchange.l*”!

This report suggests that Nd:YAG laser can sometimes
be useful for the treatment of dystrophic calcification
on the posterior surface of silicone IOL surface,
particularly in patients with to old age or compromised
general condition. If a patient previously received
Nd:YAG posterior capsulotomy, Nd:YAG laser
treatment can be attempted first as it does not further
increase the risk of IOL exchange. Nd:YAG laser
treatment can also be considered in patients with a
history of PPV, as there is reduced risk of recurrence of
the dystrophic calcification.*”! Even if the calcification
recurs, IOL exchange can still be considered in these
patients.

In conclusion, we introduce a case of opacification of the
posterior surface of silicone IOL associated with asteroid
hyalosis. Removal of the calcium deposits from IOL
surface using Nd:YAG laser might be a viable option in
some patients.
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