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ABSTRACT

Introduction: The aim of this study was to
report a technique for the removal of dislocated
polymethyl methacrylate (PMMA) intraocular
lenses (IOLs) in glaucomatous eyes.
Methods: Dislocated PMMA IOLs were removed
from the inferior sclerocorneal incision, and
sutureless intrascleral fixation of each IOL was
performed to preserve the intact superior

conjunctiva and sclera for future trabeculec-
tomy or to maintain a functional filtering bleb
of trabeculectomy.
Results: In two cases, the condition of the bleb
did not change, while the intraocular pressure
improved or did not change after the proce-
dures. IOL fixation was stable with no compli-
cations, such as tilt, decentration, or extrication
of the IOL haptics.
Conclusion: This procedure of preserving the
superior conjunctiva and sclera can maintain
the function of the bleb, superior cornea and
sclera and may contribute to the success of
future trabeculectomy.
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Key Summary Points

Why carry out this study?

A treatment strategy for dislocated
polymethyl methacrylate (PMMA)
intraocular lens (IOL) removal and new
intrascleral fixation in glaucomatous eyes
have not yet been reported.

What was learned from the study?

Inferior removal of the dislocated PMMA
IOL is a safe method to filter blebs in
glaucoma.

This technique can reduce damage to the
cornea and create a minimally invasive
corneal incision.

This technique can preserve the superior
conjunctiva for possible future filtering
surgeries and maintain a good IOL
fixation after trabeculectomy.

DIGITAL FEATURES

This article is published with digital features,
including a video, to facilitate understanding of
the article. To view digital features for this
article go to: https://doi.org/10.6084/m9.
figshare.19103558.

INTRODUCTION

The frequency of dislocation of an intraocular
lens (IOL), a major postoperative complication
after cataract surgery, has been reported to be
0.4–0.8% [1–3]. Pseudoexfoliation (PE) and
uveitis are common risk factors. [4–6] However,
eyes with PE or uveitis can be complicated by
advanced secondary glaucoma that requires
subsequent trabeculectomy [7, 8]. Thus, in these
cases, surgical technique for the repair of a dis-
located IOL that can preserve the intact superior
conjunctiva is needed for possible future tra-
beculectomy. However, if the dislocated IOL is a

polymethyl methacrylate (PMMA) IOL, an
incision with a large width of 6 mm is required
to remove it. To the best of our knowledge, a
treatment strategy for dislocated PMMA IOL
removal and new intrascleral fixation that
minimizes superior conjunctival damage in
glaucomatous eyes has not yet been reported.
We report here the removal of a dislocated
PMMA IOL from the inferior incision in eyes
with functional or non-functional blebs of tra-
beculectomy. The surgical technique did not
cause filtering bleb failure or a postoperative
intraocular pressure (IOP) spike.

This study was performed in accordance with
the Declaration of Helsinki, and all patients
included in the study provided informed
consent.

METHODS

Video 1 After incision of the 8 o’clock conjunctiva and sclerocorneal
incision, the PMMA IOL was removed. Remaining Soemmering tissue
was washed away while pushing the sclerocorneal incision site under
perfusion flow. Since vitrectomy was performed, a new IOL was inserted
through the 8 o’clock schlerocorneal incision. The inserted IOL was fixed
in the sclera using the Yamane’s method (MP4 156725 kb)

The details of the proposed methodology are pre-
sented in Video 1. Initially, three ports for pars plana
vitrectomy were set up with twin chandeliers (DORC
Dutch Ophthalmic Research Center International
BV, Zuidland, the Netherlands). After we made an
incision of the inferior conjunctiva for the sclero-
corneal incision, we created a 2.2-mm superior cor-
neal main port and two side ports, as is standard
procedure for cataract surgery. We then moved the
dislocated IOL onto the iris with a hook or anterior
capsular forceps, following which a 6-mm inferior
sclerocorneal incision was created with a 2.2-mm slit
knife (MANI Inc., Utsunomiya, Tochigi, Japan) at
the 7–8 o’clock position (Fig. 1a). Then, the PMMA
IOL was removed entirely from the 6-mm inferior
sclerocorneal incision (Fig. 1b). If any Soemmering
tissue was left in the anterior chamber, it was washed
away while pushing the sclerocorneal incision site
under the perfusion flow of the IOP control system
of the vitrectomy machine (Constellation Vitrectomy
System; Alcon Laboratories, Inc., Fort Worth, TX,
USA). After the incision was sutured and shortened
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with 10-0 nylon thread, vitrectomy was performed
using the Constellation Vitrectomy System. A new
3-piece soft acryl IOL (NX-70; Santen, Osaka, Japan)
was inserted using an IOL injector in the original
sclerocorneal incision used for IOL removal. When
the patient’s nose interrupted the manipulation of the
IOL injector, the IOL was inserted in the 2.2-mm
superior corneal main port. The inserted IOL was
fixed in the sclera using Yamane’s method (Fig. 1c)
[9]. After this sutureless intrascleral fixation of the
IOL, an acetylcholine chloride (Ovisot; Daiichi
Pharmaceutical, Tokyo, Japan) solution was added to
the anterior chamber to confirm the presence of
vitreous prolapse. Finally, all of the ports for vitrec-
tomy were removed. If leakage was observed at the
ports or corneal incision, suturing was performed.

RESULTS

This technique was performed in the left eye of
two patients (Fig. 2a, c). The dislocated IOL was
composed of PMMA in both patients. In the first
case, the dislocated IOL was complicated with
bullous keratopathy (BK), with one functional
filtering bleb from trabeculectomy. In the sec-
ond case, the dislocated IOL was complicated
with BK after Descemet’s stripping automated
endothelial keratoplasty (DSAEK) and three
non-functional filtering blebs of trabeculec-
tomy. In all cases, following the procedures the
condition of the bleb did not change and the
IOP either improved or did not change. IOL

fixation was stable with no complications, such
as tilt, decentration or extrication of the IOL
haptics (Fig. 2b, d). In the first case, postopera-
tive astigmatism increased. The change in
refraction may have been caused by damage to
the corneal endothelium, resulting in a wors-
ening of BK because the corneal endothelium
with BK is thinner than that of normal eyes.
However, this patient underwent DSAEK, which
is originally scheduled after surgery for a dislo-
cated IOL. Postoperative visual acuity (VA) in
the second case did not change from the pre-
operative VA.

DISCUSSION

The presence of a filtering bleb in the superior
conjunctiva prevents the surgeon from remov-
ing the dislocated IOL at the superior sclero-
corneal incision. In nonfunctioning filtering
blebs of trabeculectomy, the sclera and con-
junctiva are vulnerable and are not suitable for
creating an incision for IOL exchange. In con-
trast, in cases where the bleb is functioning,
damage to the superior conjunctiva and sclera
should be avoided. Therefore, removal of the
dislocated IOL from different sites is necessary.
With acrylic lenses, it is possible to cut and
remove the dislocated IOL from the 3-mm cor-
neal incision; however, with PMMA lenses, a
corneal incision of at least 6-mm and multiple
sutures of the cornea are required. Multiple
sutures can cause astigmatism, which may lead
to reduced VA. Therefore, it is important to

Fig. 1 Procedure for the removal of a PMMA IOL at the
inferior schlerocorneal incision in the left eye of the first
case (surgeon’s view). a A limbal incision is created in the 8
o’clock position after a 6-mm schlerocorneal incision is
created in the inferior conjunctiva. b Removal of the

dislocated PMMA IOL from the nasal-inferior schlero-
corneal incision. c Sutureless fixation of IOL with the
Yamane method. PMMA IOL Dislocated polymethyl
methacrylate intraocular lens
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remove the PMMA IOL from the sclerocorneal
incision and from locations other than the
superior location. Mano et al. reported a case in
which removal of a dislocated IOL and insertion
of a new IOL were performed at the 8 o’clock
position of the right eye during their combined
surgery with trabeculectomy [10], with the aim
of the inferotemporal approach for the removal
and insertion of the right eye being the same,
namely to preserve the intact superior con-
junctiva and sclera. Similarly, our technique is
also effective for preserving the superior con-
junctiva and sclera, and especially effective for
removing the dislocated PMMA IOL. Our tech-
nique has a number of advantages. First, the
procedures of IOL removal and insertion and
suturing at the inferior sclerocorneal incision
are less invasive to the cornea; in particular, this
technique appears to be useful in corneal-graf-
ted eyes after penetrating keratoplasty and

DSAEK to avoid corneal damage that causes
postoperative BK and delayed Descemet mem-
brane folds. Second, this technique can protect
the filtering bleb during trabeculectomy and
preserve the intact superior conjunctiva for
future trabeculectomy; this preservation is
paramount to achieving successful trabeculec-
tomy [11].

However, this technique has one important
limitation: when a new acryl IOL is inserted
with an IOL injector into the left eye, the
patient’s nose may limit the movement of the
injector. There are two possible solutions to this
problem. The first solution is to use a 2.2- to 2.4-
mm pre-placed superior incision of the cornea
to insert the IOL, unless it is inserted after a
corneal transplant. The small size of the 2.2- to
2.4-mm corneal incision reduces the risk of
corneal damage without influencing the bleb of
trabeculectomy. In the first case reported here,

Fig. 2 Preoperative and postoperative anterior pho-
tographs. a The first case was a dislocated IOL with
bullous keratopathy and diffuse bleb after trabeculectomy.
b In the first case, the cornea and bleb did not change in
the first 3 months postoperatively. c The second case

preoperatively was a dislocated IOL with bullous ker-
atopathy after DSAEK and three non-functional blebs
after trabeculectomy. d In the second case, the cornea and
bleb did not change 3 months postoperatively. DSAEK
Descemet’s stripping automated endothelial keratoplasty
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because the patient’s nose was high, a new IOL
was inserted through a superior corneal inci-
sion. However, in the second case, because the
patient’s nose was not high, it was possible to
insert the IOL from below without any prob-
lems. The second solution is to alter the posi-
tion of the sclerocorneal incision for IOL
removal from the inferonasal incision to the
inferotemporal incision in the left eye. If the
incision for the removal of the dislocated IOL is
created at the inferotemporal position, the
positions of the three ports of vitrectomy must
be changed, or the position of the infusion tube
must be changed accordingly, from the infer-
otemporal port to the other port.

CONCLUSION

The inferior approach of dislocated IOL removal
and new IOL insertion with a superior corneal
main port and two side ports could become a
standard technique that contributes to protect-
ing the existing filtering bleb and leaving the
intact superior conjunctiva for future
trabeculectomy.
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