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Abstract

Purpose To study the predisposing factors
for late in-the-bag intraocular lens (IOL)
dislocation and to analyze the outcomes after
explantation surgery.

Methods In this retrospective multicentre
study, 61 eyes were enrolled. The main
inclusion criterion was in-the-bag
spontaneous IOL dislocation after uneventful
phacoemulsification cataract extraction. Only
eyes with serious dislocation that required
IOL explantation were eligible. Follow-up
after explantation surgery of at least

3 months was required. Exclusion criteria
were complicated cataract surgery, out-of-the-
bag IOL dislocation, and dislocations that
occurred in the first year after the cataract
surgery. The main outcome measures were
predisposing factors for dislocation, interval
between cataract surgery and dislocation,
surgical treatment at the time of explantation,
preoperative and postoperative corrected
distance visual acuity (CDVA), and
postoperative complications.

Results High myopia was detected in

12 cases (19.7%) and it was the main
predisposing factor. Mean time interval from
cataract surgery to dislocation was 7.5 (SD
5.2) years. The dislocated in-the-bag IOL was
replaced with a scleral fixated IOL (36.1%),
angle-supported anterior chamber IOL
(31.1%), sulcus repositioning (18%), or
posterior chamber iris sutured IOL (4.9%).
Finally, 9.8% of the patients were left
aphakic. Mean CDVA improved significantly
after surgery (P =0.005). Final CDVA of 20/40
or better was achieved in 29 cases (47.5%).
Conclusions High myopia was the main risk
factor for late in-the-bag IOL dislocation.

R Fernandez-Buenaga’, JL Alio™?, AL Pérez-Ardoy’',
A Larrosa-Quesada’, L Pinilla-Cortés?,
R Barraquer?, JL Alio II* and FJ Mufioz-Negrete*

Surgical treatment significantly improved the
CDVA in our sample and was associated
with a low complication rate.
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published online 14 June 2013
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Introduction

Late in-the-bag dislocation of intraocular lenses
(IOLs) is a rare but potentially serious
complication after cataract surgery. The
incidence of surgery specifically due to late
dislocated IOL is 0.032-0.28%."2 In a recent
observational study, it was shown that the
cumulative risk of IOL dislocation at 5, 10, 15,
20, and 25 years after cataract extraction was
0.1%, 0.1%, 0.2%, 0.7%, and 1.7% respectively.?
Nevertheless, the pseudophakic population has
been growing very quickly in recent years as a
result of the longer lifespan, the new
phacorefractive procedures, and the
improvement in the quality and safety of
phacoemulsification surgery. As a result of this,
late in-the-bag dislocation may become a more
common issue in the future.

Bag dislocation is due to a progressive
zonular dehiscence many years after uneventful
surgery. The risks factors for this condition
include pseudoexfoliation (PEX), connective
tissue disorders, uveitis, retinitis pigmentosa,
high myopia, and patients who underwent
vitreoretinal surgery.*® Bag dislocation in these
situations usually occurs a long time after
cataract surgery, with a mean interval of 6.9-8.5

years.>8
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Surgical management of this condition is usually
complex and may be associated to new complications.
Explantation of the whole capsular bag with
implantation of a sulcus sutured IOL or an anterior
chamber IOL is often required.

The optimum approach for each case remains unclear
because each surgical option may result in new
complications. Therefore, more scientific evidence is
needed in order to support a surgical decision in these
cases.

The aim of this paper is to study the weight of the
different predisposing factors for late in-the-bag IOL
dislocation and to analyze the outcomes and
complications following the explantation surgery for a
better understanding of the management of these cases.

Materials and methods

Observational retrospective multicentre study. Three
different centers participated in this study, two of them
are private settings (Vissum Corporation Alicante, Spain,
and Centro de Oftalmologia Barraquer, Barcelona, Spain)
and the other one is a public hospital (Hospital
Universitario Ramoén y Cajal, Madrid, Spain). The three
centers have different geographic locations in the
country.

A total of 61 eyes of 56 patients fulfilled the criteria of
the study.

Inclusion and exclusion criteria

Consecutive patients with in-the-bag spontaneous IOL
dislocation after uneventful phacoemulsification cataract
extraction were included. Only eyes with serious
dislocation that required IOL explantation were eligible.
Follow-up after explantation surgery of at least 3 months
was required. Only patients with axial length >27 mm
were labeled in the high-myopia group.

The exclusion criteria were: complicated cataract
surgery including posterior capsule tear (with or without
vitreous loss), any zonular deficiencies noticed during
the surgery, and problems related to the capsulorrhexis
step. The remaining exclusion criteria were out-of-the-
bag IOL dislocation, and dislocations that occurred in the
first year after the cataract surgery.

Following these inclusion and exclusion criteria, we
evaluated the consecutive cases that were explanted due
to in-the-bag dislocation in these three centers from 2004
to 2011. The explantation surgeries were performed by
different experienced surgeons, and no specific protocol
was followed during the surgery. Implanting the IOL
with scleral sutures was performed using an ab externo
scleral fixation technique.
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Main outcome measures

The main outcome measures of the study were
predisposing factors for dislocation, interval between
cataract surgery and dislocation, surgical treatment at the
time of explantation, preoperative and postoperative
corrected distance visual acuity (CDVA), and
complications associated to the explantation surgery.

Statistical analysis

All data were analyzed using SPSS for windows software
(version 15.0; SPSS, Inc., Chicago, IL, USA).

When comparing CDVA preoperatively and
postoperatively, Student’s t-test for related sample was
used. Kruskal-Wallis test was used to analyze if there
were differences in the increase of visual acuity among
groups depending on the final IOL position (scleral
fixated IOL, angle-supported anterior chamber IOL,
sulcus repositioning, posterior chamber iris sutured IOL,
and aphakia).

Mann-Whitney U-test was performed to compare the
time interval from cataract surgery to in-the-bag IOL
dislocation between the high-myopia and the PEX
groups. The same test was also used to compare age at
cataract surgery and age at explantation surgery in these
two groups.

Results

Table 1 shows the patients” demographic data. Some
predisposing factors were detected; the most prevalent
ones were high myopia in 12 cases (19.7%), PEX in

10 eyes (16.4%), vitrectomy in 8 cases (13.1%), previous
traumatism in 4 cases (6.6%), retinitis pigmentosa in

2 eyes (3.3%), uveitis in 1 case (1.6%), and both high
myopia and PEX together in 1 more case (1.6%). There
was no identifiable cause in 23 eyes (37.7%). The interval
between the uneventful cataract surgery and the
dislocation was 7.5 (SD 5.2) years. There was no
statistically significant difference in the time interval
from the cataract surgery to the dislocation between the
eyes with PEX and those with high myopia (P =0.819).

However, high-myopic eyes had cataract surgery and
explantation surgery at a younger age than the PEX eyes
(P=0.002 and 0.001, respectively).

The dislocated in-the-bag IOL was replaced with a
scleral fixated IOL in 22 cases (36.1%), angle-supported
anterior chamber IOL in 19 cases (31.1%), sulcus
repositioning in 11 cases (18%), or posterior chamber iris
sutured IOL in 3 cases (4.9%). Finally, six eyes (9.8%)
were left aphakic. There was no statistically significant
difference in the increase of CDVA after the surgery
among these groups (P =0.693).

Eye



Explantation in late intraocular lens dislocation
R Ferndndez-Buenaga et a/

Table 1 Patients’ demographic data

Parameter All patients, mean (SD; (range))

High-myopia group, median
(p25-p75)

Pseudoexfoliation group,
median (p25-p75)

Age at cataract surgery
Age at explantation surgery

63.5 (SD 12.8; (33-88)) years old
71.2 (SD12.5; (41-97)) years old

Sex (%)
d: Male 3:68.9%
Q: Female ?:31.1%

52.9 (50.7-65) years old®
65 (61.2-74.7) years old®

78 (68-85) years old*
87 (76.5-95) years old”

3:58.3%
?:41.7%

3:50%
?:50%

“ Statistically significant differences were found between both groups, Mann-Whitney U-test (P =0.002).
b Statistically significant differences were found between both groups, Mann-Whitney U-test (P =0.001).
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Figure 1 Complications after the explantation surgery.

Preoperative mean LogMAR CDVA was 0.64 (SD 0.6
(0-2.8)), whereas mean postoperative LogMAR CDVA
was 0.45 (SD 0.4 (0-2)). The improvement in the CDVA
after surgery was statistically significant (P = 0.005). Final
LogMAR CDVA of 0.3 (Snellen 20/40) or better was
achieved in 29 cases (47.5%) and 0.18 (Snellen 20/30) or
better in 17 eyes (27.9%).

In a subanalysis comparing the two main risk-factor
groups (high myopia and PEX), we found that the
median (p25-p75) preoperative LogMAR CDVA was 0.49
(1-0.15) and 0.45 (0.99-0.33), respectively, with no
significant differences (P =0.76). Postoperative median
LogMAR CDVA was 0.26 (0.89-0.11) in the high-myopia
group and 0.39 (0.84-0.19) in the PEX group. No
statistically significant difference was detected (P =0.49).

We did not detect statistically significant differences in
the gain of CDVA after the explantation surgery between
both groups (P =0.176).

The overall complication rate after the explantation
surgery was 19.7%. These complications associated to the
surgical procedure are shown in Figure 1. Peak of high
pressure the day after the surgery (three eyes) and retinal
detachment in the early postoperative period (three eyes)

Eye

were the two types of complications most frequently
found after the explantation surgery.

Discussion

In recent years, there has been an increase in the number
of papers reporting late IOL dislocations due to zonular
failure after uneventful cataract surgery. In these studies,
some features are detected as predisposing factors.
Zonular weakness has been associated to PEX,*72
uveitis,® trauma,®10 high myopia,11 vitreoretinal
surgery,12 retinitis pigmentosa,13 and connective tissue
disorders, such as Marfan’s syndrome, homocystinuria,
hyperlysinemia, Ehler-Danlos, scleroderma, and
Weil-Marchesani.!4

In our study, the most prevalent risk factor was high
myopia in 12 cases (19.7%). To our knowledge, this is the
first long-term case series of late in-the-bag IOL
dislocation showing high myopia as the main risk factor.
High myopia has always been mentioned as a risk factor
for late IOL dislocation in some single case reports,'"1° in
studies analyzing capsular bags with scanning electron
microscopy,'® and in the long-term case-series reports
that are discussed later. However, high myopia has never
been detected before as the main risk factor for late
spontaneous in-the-bag IOL dislocation. High-myopic
eyes show some typical alterations due to thinning and
degeneration of several eye layers as lacker cracks,
chorioretinal atrophy, or posterior staphyloma.!” We
hypothesize that as well as the previously mentioned
alterations, these eyes may be also more prone to zonular
failure due to excessive elongation of the zonular fibers
that have to support greater stress than in normal axial
length eyes. This theory is supported by the outcomes of
a study using high-resolution magnetic resonance
imaging, which demonstrated that myopic eyes are
larger in all three dimensions (ie, equatorial, antero-
posterior, and vertical axes).!18 Moreover, this fact is also
evident in the lens—iris diaphragm retropulsion
syndrome that usually occurs when performing cataract
surgery in high-myopic eyes.!”



PEX has always been the most recognized
predisposing factor for late dislocation as described
above. PEX is likely to produce zonular insufficiency by
two mechanisms. First, PEX accumulations mechanically
weaken the zonular lamella and impair zonular
anchoring to the epithelial basement membrane
at both its origin and insertion. Furthermore, patients
with PEX also exhibit an increase in elastinolysis
that weakens the zonula. Second, PEX has shown
to facilitate the anterior capsule contraction syndrome
that if left untreated usually leads to zonular
failure.?!22

PEX was the second most important risk factor in our
sample. It was described in 10 eyes (16.4%). On the
contrary, in the other case series published to date, PEX
was the most important risk factor.!®%23 Lorente et al.,” in
a recent study also performed in Spain, showed that PEX
was found in 66.6% of the cases (30 eyes), whereas high
myopia was only detected in 1 case (2.22%). This
emphasizes that PEX incidence depends highly
on the geographical location, even within a small
country such as Spain. In Madrid, PEX incidence is 0.5%,
whereas in some places in the north of Spain, the
incidence is 25-30%.2* This geographical variability is
represented in our study because the patients were
from three different hospitals, located in three different
Spanish regions.

In our study, most of the patients who underwent
explantation due to late IOL dislocation were males
(68.9%). This surprising result has also been found by
other authors.%?32> This is difficult to explain because
more women than men undergo cataract surgery?® and
have PEX.Z” Thus, some investigators suggest that there
may be a gender-related difference that results in weaker
zonulae in men with PEX. Another explanation may be
that males are more prone to ocular trauma that might
have happened a long time ago and was forgotten at the
time of cataract surgery.??

The mean age of our patients at explantation surgery
was 71.2 (SD:12.5 (41-97). Patients in the high-myopia
group were younger at time of explantation than patients
from the PEX group (P =0.001). Other authors also had
the same finding.?

The mean time interval from cataract surgery to
explantation due to late dislocation was 7.5+ 5.2 years.
This coincides with previous reports that also showed a
mean interval of around 8 years between both
surgeries.!”8

The high-myopia group had cataract surgery and
explantation surgery at a younger age than the PEX
group (P =0.001). However, we did not detect any
differences when comparing the time interval from the
cataract surgery to the explantation surgery between
both groups (P=0.819), or differences among the other
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Figure 2 (a) High-myopic eye with late in-the-bag IOL
dislocation. (b) The same high-myopic eye after the explantation
surgery. A scleral fixated IOL was implanted in this case.

risk factors regarding this time interval. Other authors
had the same findings.®

Different surgical techniques can be used to reposition
a dislocated IOL. In our series, all the patients had IOL
explantation because this was one of the inclusion
criteria. A new IOL was placed after the explantation
during the same surgery. A scleral fixated IOL was
placed in most of the cases (36.1%) (Figure 2).

At present, there is no consensus on what technique to
use and several surgical procedures have good results.*®
Most authors agree that it is desirable to preserve and
reposition the existing IOL if possible in order to avoid a
large corneal wound, thus minimizing surgical trauma
and major complications such as choroidal expulsive
hemorrhage.!?830 However, in some advanced
dislocations, explantation is the only valid alternative.

We found a statistically significant improvement in
CDVA after the explantation surgery (P =0.005). A final
LogMAR CDVA of 0.3 (Snellen 20/40) or better was
achieved in 29 cases (47.5%) and 0.18 (Snellen 20/30) or
better in 17 eyes (27.9%). These results are similar to
other reports.> However, other authors have recently
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found better results; Lorente et al” showed that 62.22% of
patients had a final CDVA of 20/40 or better. We think
that this difference is explained because in our sample all
the patients had IOL exchange, and this is a more
aggressive surgical technique performed in the worst
cases when isolated IOL repositioning is not possible.
Furthermore, in contrast to our results, other authors
reporting outcomes from an IOL-exchange case series
did not achieve a statistically significant improvement in
CDVA after the surgery.”3

Complications after surgery are shown in Figure 1. We
had a complications incidence after surgery of 19.7%. This
incidence is slightly higher than that reported by Lorente
et al” In our opinion, it may be explained because this
author reported a case series that included both IOL
repositioning and IOL-exchange cases, while in our series
the only possible treatment was IOL exchange, and as it
has been previously mentioned, it is a more invasive
surgery, thus associated with more complications. Indeed,
we had lower complications than other IOL-explantation
series that reported a complications incidence of 42.1%.23
In our series, the most common complications were
intraocular pressure rise in three cases and retinal
detachment in three more eyes. Vitrectomy was
successfully performed in these retinal detachment cases.
In previous IOL-explantation reports, intraocular
pressure rise was also the most frequently found
complication, whereas more severe complications like
retinal detachment, corneal descompensation, or
redislocation were rarely detected.?3

Our study has some limitations: first, those related to
its retrospective and multicenter nature. Another
limitation is that the follow-up after the explantation
surgery was at least 3 months but not much longer.
However, we think that this is enough time to detect
most of the postsurgical complications. Obviously,
late-onset complications like pseudophakic bullous
keratopathy in the group of patients with AC IOL or
suture degrading in the group of patients with scleral
fixated IOLs cannot be detected. Most of the series
published7?3 have a follow-up of approximately 1
year, which is not enough to detect these late-onset
complications.

In conclusion, our study highlights that high myopia is
an important risk factor for the late in-the-bag serious
IOL dislocation after uneventful cataract surgery. This is
the first long-term case-series study that shows that high
myopia may be even more prevalent than PEX in eyes
which developed spontaneous late in-the-bag
dislocation. Furthermore, dislocation in high myopia
occurred at a younger age than in PEX, hence affecting
patients with bigger visual demands.

Lens exchange with scleral suture-fixated IOL was the
most frequently chosen treatment. CDVA improved

Eye

significantly after surgery with a low rate of
complications.

Summary

What was known before

@ PEX is the most important predisposing factor found in
the late dislocation case series published to date. While
high myopia, although known as a risk factor, has been
only marginally described.

® Explantation surgery should be only performed when
IOL repositioning is not possible because it is associated
to a high complication rate.

What this study adds

e High myopia should be also considered as an important
predisposing factor for late in-the-bag dislocation. In our
sample, it was the most prevalent risk factor for this
condition, whereas PEX was the second most important
one. This is the first long-term case series that shows that
high myopia may be as important as a predisposing factor
for late in-the-bag dislocation. Explantation surgery
should be attempted in these patients because, as shown
in this series, a significant improvement in the CDVA with
a low associated complication rate was achieved.
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1. You are seeing a 63-year-old man in a preoperative
consultation before right eye cataract surgery. He is worried
about lens dislocation after surgery. What should you
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A The rate of late in-the-bag dislocation is 5% at 1 year
after surgery

B The rate of late in-the-bag dislocation is 6% at 5 years
after surgery

C  The prevalence of late in-the-bag dislocation increases
slowly over time

D The greatest risk of late in-the-bag dislocation is within
2 years of surgery

2. Which of the following was the most important risk factor for
late in-the-bag dislocation of IOL in the current study?

A Uveitis
B High myopia
C  Retinitis pigmentosa
D Vitrectomy
3. The patient undergoes successful cataract surgery. Years

later, he comes back to your office with signs of dislocation of
IOL. Which of the following statements about cases of late in-
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C  The interval between surgery and dislocation was
longer among patients with high myopia vs those with
pseudoexfoliation (PEX)

D  High myopia was associated with earlier cataract
surgery and explantation surgery compared with PEX

4. You take the patient to the operating room to replace the
dislocated IOL. Which of the following statements regarding
outcomes of these secondary surgeries in the current study is
most accurate?

A Mean corrected distance visual acuity (CDVA) signifi-
cantly improved after surgery

B Mean CDVA failed to improve after surgery among
patients with high myopia

C  Mean CDVA failed to improve after surgery among
patients with PEX

D  There were no cases of retinal detachment after
explantation surgery
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