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Intraocular lens opacification after
Descemet’s stripping automated
endothelial keratoplasty
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Lin-Chung Woung"”’

Abstract:

Compared with conventional penetrating keratoplasty, Descemet’s stripping automated endothelial
keratoplasty (DSAEK) more effectively maintain global integrity and rapid vision rehabilitation with
less ocular surface disorders in patients with endothelial dysfunction. Here, we report a case of a
76-year-old woman who experienced opacification of a hydrophilic intraocular lens (IOL) approximately
10 months after DSAEK. The patient with no history of systemic disease developed pseudophakic
bullous keratopathy in the right eye 2 years after undergoing cataract surgery. The best-corrected
visual acuity (BCVA) of the right eye was Snellen 0.01 when presented to our hospital. DSAEK was
arranged and performed smoothly. However, the graft detached over the upper part of the cornea
on postoperative day 1. Thus, rebubbling was performed immediately. After the procedure, the
graft was well attached, and the cornea became clear gradually. The BCVA returned to Snellen 0.6.
However, progressive opacification over the anterior surface of the IOL was observed 10 months
postoperatively. Vision deteriorated to 0.5 with various refractive errors during 2-year follow-up.
IOL exchange may be considered if the vision is getting worse. IOL opacification may result from a
direct contact between the IOL surface and exogenous air, particularly in a hydrophilic IOL, and can
be a rare but significant complication after DSAEK. Clinicians planning to perform DSAEK should
consider the composition of the IOL, the amount of intracameral air, duration of air filling, and high
intraocular pressure.

Keywords:

Descemet’s stripping automated endothelial keratoplasty, hydrophilic intraocular lens, intracameral
air, opacification

rapid vision rehabilitation with less ocular
surface disorders."? Here, we describe
the case of a 76-year-old woman who
experienced opacification of a hydrophilic
IOL approximately 10 months after DSAEK.

Introduction

Descemet’s stripping automated
endothelial keratoplasty (DSAEK)
is increasingly used to treat endothelial
dysfunction in Taiwan. In DSAEK, the

unhealthy endothelium is replaced instead
of the full-thickness cornea, as that in
conventional penetrating keratoplasty (PK).
DSAEK has the following advantages over
PK: maintained global integrity, less corneal
suture-related problems, increased accuracy
in intraocular lens (IOL) power calculations,
less postoperative corneal astigmatism, and
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Case Report

A 76-year-old Asian woman presented to
our hospital with progressive blurred vision
and mild pain and redness of the right eye.
The best-corrected visual acuity (BCVA)
of the right eye was Snellen 0.01. She had
received phacoemulsification with foldable
hydrophilic acrylic IOL implantation (Softec
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HD, Lenstec, Florida, USA) 2 years ago. The right cornea
was edematous with some bullae and Descemet’s
membrane folds [Figure 1]. Therefore, a diagnosis of
pseudophakic bullous keratopathy was established.
The right pupil was corectopic and fixed without a light
reflex. The IOL was clear. DSAEK was arranged and
performed smoothly. The routine surgical procedures
are described as follows: After stripping the patient’s
Descemet’s membrane with a reverse Sinskey Hook, an
8.0 mm diameter precut donor tissue (Saving Sight Eye
Bank, USA) was pulled into the anterior chamber (AC)
through a scleral tunnel by using a Busin glide. The
main incision and opposite stab wound were sutured
with interrupted 10-0 nylon sutures. In the assistance of
AC maintainer, the donor graft unfolded completely.
Air was slowly injected under the graft to fill the AC,
keeping the donor graft firmly attached to the recipient’s
bed. After approximately 15 min, fluid air exchange was
performed, leaving approximately 80% air bubble in
the AC. The patient remained in the supine position for
2 h postoperatively. However, the air bubble was only
one-fourth of its original size on postoperative day 1,
and the graft detached over the upper part of the cornea.
Thus, rebubbling was performed immediately. To make
sure graft attachment, we kept the AC firmly filled with
room air for 15 min. The intraocular pressure (IOP) was
above 40 mmHg for pushing fluid out from the donor
and recipient graft interface. Minimal fluid-air exchange
was made to leave approximately 90% air bubble in the
AC. The IOP was around 30 mmHg. The patient was
asked to keep in the supine position as possible as she
can till the next morning. After the procedure, the graft
was well attached, and the remaining postoperative
recovery was uneventful. During the follow-up period,
the cornea became clear gradually. The patient’s BCVA
improved to Snellen 0.6 in the right eye 3 months
after DSAEK. However, progressive opacification
over the anterior subsurface of the IOL was observed
approximately 10 months after DSAEK and was
defined by the pupillary margin with a circle of a clear
zone [Figures 2 and 3]. Thereafter, she complained of
progressive blurring of vision, and the BCVA decreased
to Snellen 0.5 at last follow-up 28 months after DSAEK.
If the vision continually deteriorates, IOL exchange may
be considered.

Discussion

The most common postoperative complications of
DSAEK are posterior graft dislocation, endothelial
graft rejection, primary graft failure, and iatrogenic
glaucoma.” Moreover, complications can be associated
with previous IOL implantation. The longevity of an
implant is determined by the properties of the implant
material. A flexible hydrophilic acrylic IOL can be easily
inserted and has higher tissue biocompatibility. Despite
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Figure 1: Pseudophakic bullous keratopathy occurred 2 years after cataract
surgery

Figure 2: Intraocular lens opacification occurred 10 months after Descemet’s
stripping automated endothelial keratoplasty

Figure 3: Intraocular lens opacification occurred 41 months after Descemet’s
stripping automated endothelial keratoplasty

the marked progress in the field of new materials and
intraocular implant production technology, the incidence
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of IOL opacification is common.B'® JOL opacification
is a rare but significant complication after DSAEK. The
incidence of IOL opacification after DSAEK ranged
from approximately 5% of 160 eyes (8 eyes)!! to 9.7%
of 154 eyes (15 eyes)”! in a large number of patients. IOL
opacification resulted in foggy and blurred vision and
decreased visual acuity in patients.["!! The opacification
is typically located on the anterior surface or subsurface
of IOLs and is defined by the pupillary or capsulorhexis
margin in a confluent patch and circular pattern.®”!

The mechanism underlying opacification remains
unclear. Possible risk factors include an inflammatory
reaction after multiple surgical procedures disrupting
the blood—-aqueous barrier,[4,8,15] injection of exogenous
air or gas into the AC,[6,11,13] rebubbling after
DSAEK,[10,12,14,15] and implantation of acrylic
hydrophilic IOLs.>>71¢l

Dhital et al. described three cases of a distinct type
of calcification in hydrophilic IOLs in complicated,
traumatized eyes with a history of intraocular gas use.
An en face environmental scanning electron microscopy
view showed that in addition to the subsurface zone, the
opacification could be surface lesions with a ring-like
crystalline structure penetrating the surface.!

IOL opacification can be a complication of cataract
surgery alone. Werner et al. reported 18 cases (4.9%)
of late postoperative opacification of the SC-60B-0UV
lens.'"1Saeed et al. reported 56 cases (30.9%) of significant
postoperative IOL (SC-60B-0UV) opacification.!®
Furthermore, Neuhann ef al. reported 106 cases of
hydrophilic acrylic IOLs explanted from patients
who had visual disturbances caused by postoperative
opacification of the lens optic. The average interval
between lens implantation and opacification was
25.8 + 11.9 months. Diabetes and glaucoma are the
most frequently associated medical and ophthalmic
conditions.!”! The aforementioned IOLs were hydrophilic
acrylic.

We believed that the direct contact between the IOL
surface and exogenous air for a particular time period
and high IOP might be the key mechanisms for causing
lens opacification. The structure of the surface of
hydrophilic IOL might be affected by air pressure that
could cause calcium™*? or other substances™ deposition
on the lens surface or subsurface. Morgan-Warren et al.
concluded that repeated exposure to intracameral air,
elevated IOP, and other patient issues might be major
etiological factors for the opacification after DSAEK.I"
The lens capsule seems to act as a barrier because the
opacification area is mostly on the anterior surface
within the capsulorhexis margin. Ahad et al. observed a
trend of opacification rate reduction after reducing the
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time of high-pressure (IOP higher than 40 mmHg) air
tamponade from 1 h to 10 min.”! However, additional
studies involving a large sample size are required to
validate the present findings.

Intraocular gas or air is more frequently used after
vitrectomy; however, IOL opacification is a rare
complication after vitrectomy. Dhital et al.¥l reported
this rare complication in one of the cases, and
Lee et al.? and Walker et al.?! reported it in two cases
each who underwent combined vitrectomy with gas
tamponade and cataract surgery. The migration of
gas into the AC through the zonular fiber defects
after vitreous tamponade can be possible. Bruna et al.
reported a case of opacification of a hydrophilic acrylic
IOL (Oft Cryl®) after vitrectomy for retinal detachment.
The leakage of gas into the AC was noted for days
because of the patient’s noncompliance in terms of
head positioning.*

Our case had an acrylic hydrophilic IOL (Softec HD)
implantation; it was a bi-aspheric IOL with a water
content of 26%. This IOL is commercially available in
Taiwan since 7 years, with an average sale of 3500 pieces
annually. The course of DSAEK in our patient was
smooth. Unfortunately, the graft partially detached at
the first round. Therefore, we performed the rebubbling
procedure on the 2" day. Full air tamponade in AC with
IOP above 40 mmHg for 15 min was noted. Minimal
fluid-air exchange to leave approximately 90% air bubble
in the AC with around 30 mmHg IOP was followed.
Furthermore, the patient lay with the supine position for
more than 12 h. The duration of contact time between the
air and IOL surface was long. Therefore, the possibility
of IOL opacification increased. Management for IOL
opacification after DSAEK depends on the nature of
the patient’s symptoms. Neodymium-doped yttrium
aluminum garnet laser has failed to clean the calcification
opacity.?¢#! Since the opacification is on the subsurface
zone of IOL, surgical removing the opacity has also failed.
6 JOL exchange is the treatment of choice that may be
considered if the vision continually deteriorates.*¢%!

Conclusion

IOL opacification may result from a direct contact
between the IOL surface and exogenous air. It could be
a rare but significant complication occurring months
after DSAEK, particularly in hydrophilic IOLs. In
patients with poor endothelial function, hydrophilic IOL
implantation is not recommended in cataract surgery if
DSAEK will be performed in the future. Furthermore,
clinicians planning to perform DSAEK should consider
the composition of the IOL, the amount of intracameral
air, duration of air filling, and high IOP.
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