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Abstract

Aim To evaluate the possible risk factors for poste-

rior chamber intraocular lens dislocation either in-the-

bag (ITB) dislocation or out-of-the-bag (OOTB)

dislocation.

Methods All subjects who sustained late intraocular

lens dislocation from January 2011 until May 2014

and presented to the Nagasaki University Hospital

were included in the study. This study is a retrospec-

tive evaluation of all cases of posterior chamber

intraocular lens dislocation in this defined period. All

cases had history of uncomplicated cataract surgery

with implantation of posterior chamber intraocular

lens. Patients with history of trauma (before cataract

surgery) were excluded from the study. The main

outcome measures of the study were evaluation of risk

factors for dislocation of both groups and determina-

tion of the interval between cataract surgery and

dislocation.

Results Thirty-six eyes (69.23%) suffered ITB dis-

location, and 16 eyes (30.77%) suffered OOTB

dislocation. Intraocular lens dislocation was common

in males (42 eyes = 80.77%) than females (10

eyes = 19.23%). Patients of ITB dislocation group

were significantly older than OOTB dislocation group

at the time of initial intraocular lens implantation and

at the time of exchange surgery.

Conclusion The most prevalent risk factors in both

groups were axial myopia in 18 eyes (34.61%),

vitreoretinal surgery in 16 eyes (30.77%), and pseu-

doexfoliation in 13 eyes (25%) in all cases.

Keywords Posterior chamber IOL dislocation �
Vitrectomy � Pseudoexfoliation syndrome � High
myopia

Introduction

Although dislocation of intraocular lenses (IOLs) is a

rare complication of cataract surgery, the problem is

well known to cataract surgeons and several cases

have been reported in the past 30 years [1]. Many

previous studies reported that the incidence of dislo-

cation of posterior chamber (PC) IOLs ranged from

approximately 0.2 to 2% [2]. Early IOL dislocation

generally is secondary to poor IOL fixation; its rate has

decreased since the implementation of continuous

curvilinear capsulorhexis (CCC). Late spontaneous in-
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the-bag (ITB) dislocation (more than 3 months after

surgery) generally stems from zonular weakness, not

from inadequate fixation [3]. Until the 1980s, dislo-

cation of the IOL usually occurred outside of the

capsule and was often referred to as the sunset or

sunrise syndrome. It has been suggested that this out-

of-the-bag (OOTB) dislocation is predominantly due

to asymmetrical fixation of the IOL or to complicated

surgery particularly if the dislocation occurs in the

early postoperative period [4].

Nevertheless, the pseudophakic population has

been growing very quickly in recent years as a result

of the longer lifespan, the new phacorefractive proce-

dures, and the improvement in the quality and safety of

phacoemulsification surgery. As a result of this, late

ITB dislocation may become a more common issue in

the future. ITB dislocation is due to a progressive

zonular dehiscence many years after uneventful

surgery [5].

A predisposition to zonular dehiscence and capsu-

lar contraction is identified in the great majority of ITB

dislocation cases, pseudoexfoliation (PEX) being the

most common risk factor [2, 3, 6]. Others include axial

myopia [7, 8], previous vitreoretinal surgery (VRS)

[3, 8, 9], uveitis [3, 9, 10], trauma [3, 9, 11], and

retinitis pigmentosa (RP) [8, 9, 12].

The present study is a retrospective evaluation of

patients who had secondary IOL fixation surgery. Our

aim in this study is to evaluate the possible risk factors

for either ITB or OOTB dislocation. The time between

the cataract extraction and IOL dislocation was also

analyzed.

Patients and methods

The records of all subjects who sustained late IOL

dislocation from January 2011 until May 2014 and

presented to the Nagasaki University Hospital were

retrospectively reviewed. Late IOL dislocation was

defined as any case requiring IOL repositioning

surgery that occurred after primary cataract surgery

in which the initial postoperative IOL position had

been noted as good, thus excluding dislocations

occurring during cataract surgery or detected at the

first postoperative visit. Indications for repositioning

surgery were IOL dislocation causing visual symp-

toms or distinct dislocation. The patients’ medical

charts were reviewed, including the initial

ophthalmology consultation notes, hospital records,

details of the primary and subsequent surgical inter-

ventions, and follow-up outpatient records.

All cases had history of uncomplicated cataract

surgery with implantation of PC IOL. Primary cataract

surgeries with history of trauma (preoperative trauma)

that could potentially contribute to zonular instability

or IOL dislocation were excluded from the study. All

patients were divided into ITB and OOTB dislocation

groups.

The patients’ demographics, including mean age of

cataract extraction, mean age of secondary implanta-

tion, gender, coexisting eye disease, and which eye

operated were included in this study. The interval

between cataract surgery and subsequent IOL dislo-

cation, cause of IOL dislocation, history of postoper-

ative trauma (documented blunt trauma) and other

ocular surgeries, and associated systemic problems

were also determined.

The explantation surgeries were performed by

different experienced surgeons, and no specific proto-

col was followed during the surgery. Implanting the

IOL with scleral sutures was performed using an ab

externo scleral fixation technique.

This study adhered to the tenets of the Declaration

of Helsinki. Informed consent was obtained from all

individual participants included in the study. The main

outcome measures of the study were evaluation of risk

factors for dislocation of both groups and determina-

tion of the interval between cataract surgery and

dislocation. Also, comparison of our results with

previous reports was discussed.

Statistical methods

Student’s two-tailed t test was used to compare

quantitative variables. Values of P\ 0.05 were con-

sidered statistically significant. Chi-square test was

used to evaluate possible risk factors for IOL

dislocation.

Results

In total, 52 eyes of 52 patients were included into the

study. Thirty-six eyes (69.23%) suffered ITB disloca-

tion and 16 eyes (30.77%) suffered OOTB dislocation.

IOL dislocation was common in males (42

eyes = 80.77%) and in right eye (32 eyes = 61.54%).
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Patient characteristics of ITB and OOTB disloca-

tion groups and possible risk factors are listed in

Table 1. Patients of ITB dislocation group were

significantly older than OOTB dislocation group at

the time of initial IOL implantation (P = 0.044) and at

the time of exchange surgery (P = 0.013). The

possible risk factors for ITB dislocation group (36

eyes) were VRS in 12 eyes (33.33%), PEX in 11 eyes

(30.56%), axial myopia (axial length more than

26 mm) in 11 eyes (30.56%), atopic dermatitis in 3

eyes (8.33%), and postoperative trauma in 2 eyes

(5.55%). The possible risk factors for OOTB disloca-

tion group (16 eyes) were axial myopia in 7 eyes

(43.75%), VRS in 4 eyes (25.0%), postoperative

trauma in 3 eyes (18.75%), PEX in 2 eyes (12.50%),

and atopic dermatitis in 2 eyes (12.50%). Overlap

between the possible risk factors was determined in

some cases.

The main risk factors in both groups for IOL

dislocation were determined. The most prevalent risk

factors were axial myopia in 18 eyes (34.61%), VRS in

16 eyes (30.77%), and PEX in 13 eyes (25%) in all

cases.

The characteristics of cases of axial myopia are

listed in Table 2. There were no statistically signifi-

cant differences between axial myopia cases and other

cases as regards age of cataract and primary IOL

implantation (P = 0.29), age of IOL exchange

(P = 0.26), and duration between cataract surgery

and IOL exchange (P = 0.46). Axial myopia cases

were common in males but with no statistically

significant difference with other cases (P = 0.69).

Also, there were no significant differences between

axial myopia cases and other cases as regards right or

left eye (P = 0.08), presence of postoperative trauma

(P = 0.79), association with atopic dermatitis

(P = 0.21), and presence of dislocated lens OOTB

or ITB (P = 0.36).

In all VRS cases (Table 3), only one eye had

association with PEX. The reasons for vitrectomy

include rhegmatogenous retinal detachment, epiretinal

membrane, and proliferative diabetic retinopathy.

There were no statistically significant differences

between VRS cases and other cases as regards age of

cataract and primary IOL implantation (P = 0.50),

age of IOL exchange (P = 0.45), and duration

between cataract surgery and IOL exchange

(P = 0.36). VRS cases were common in males but

with no statistically significant difference with other

cases (P = 0.13). Also, there were no significant

differences between VRS cases and other cases as

regards right or left eye (P = 0.92), presence of

postoperative trauma (P = 0.64), association with

atopic dermatitis (P = 0.14), and presence of dislo-

cated lens OOTB or ITB (P = 0.55).

The characteristics of cases of PEX are listed in

Table 4. There were statistically significant differ-

ences between PEX cases and other cases as regards

mean age of cataract and primary IOL implantation

(P = 0.001), age of IOL exchange (P = 0.0001), and

duration between cataract surgery and IOL exchange

(P = 0.03). PEX cases were common in males but

with no statistically significant difference with other

cases (P = 0.42). Also, there were no significant

differences between PEX cases and other cases as

regards right or left eye (P = 0.51), presence of

Table 1 Patient characteristics of the in-the-bag and out-of-the-bag IOL dislocation groups and possible risk factors

Characteristics In-the-bag Out-of-the-bag Total no. P value

Number 36 16 52

Mean age in years 68.86 ± 13.62 57 ± 17.13 0.013

Mean age at primary IOL implantation in years 57 ± 14.37 47.31 ± 20.00 0.044

Duration in years 10 ± 6.58 6.13 ± 6.95 0.085

Male 28 14 42 0.41

Right 16 4 20 0.18

Postoperative traum (?) 2 3 5 0.79

Atopic dermatitis (?) 3 2 5 0.21

Vitrectomy (?) 12 4 16 0.55

Axial myopia (?) 11 7 18 0.36

PEX (?) 11 2 13 0.17
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Table 2 Patient characteristics of cases of axial myopia

Characteristics Axial myopia (?) Axial myopia (-) P value

Number 18 34

Mean age in years 63.17 ± 15.99 66.09 ± 15.44 0.26

Mean age at primary IOL implantation in years 54.11 ± 15.97 56.85 ± 16.81 0.29

Duration in years 9.06 ± 4.78 9.24 ± 7.68 0.46

Male 14 28 0.69

Right 14 18 0.08

Postoperative trauma (?) 2 3 0.79

Atopic dermatitis (?) 3 2 0.21

Vitrectomy (?) 6 10 0.77

In-the-bag 11 25 0.36

Out-of-the-bag 6 10

PEX (?) 3 10 0.31

Table 3 Patient

characteristics of cases of

vitreoretinal surgery

Characteristics Vitrectomy (?) Vitrectomy (-) P value

Number 16 36

Mean age in years 64.69 ± 14.15 65.25 ± 16.31 0.45

Mean age at primary IOL implantation in years 55.94 ± 15.94 55.89 ± 16.85 0.50

Duration in years 8.75 ± 4.48 9.36 ± 7.62 0.36

Male 15 27 0.13

Right 10 22 0.92

Postoperative trauma (?) 2 3 0.64

Atopic dermatitis (?) 3 2 0.14

PEX (?) 1 12 0.0374

In-the-bag 12 24 0.55

Out-of-the-bag 4 12

Table 4 Patient

characteristics of cases of

pseudoexfoliation syndrome

Characteristics PEX (?) PEX (-) P value

Number 13 39

Mean age in years 79.70 ± 7.41 60.21 ± 14.47 0.0001

Mean age at primary IOL implantation in years 66.46 ± 11.74 52.38 ± 16.36 0.001

Duration in years 13.23 ± 9.51 7.82 ± 5.05 0.03

Male 9 33 0.42

Right 9 23 0.51

Postoperative trauma (?) 0 5 0.17

Atopic dermatitis (?) 0 5 0.17

Vitrectomy (?) 1 15 0.0374

In-the-bag 11 25 0.17

Out-of-the-bag 2 14
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postoperative trauma (P = 0.17), association with

atopic dermatitis (P = 0.17), and presence of dislo-

cated lens OOTB or ITB (P = 0.17).

Discussion

Our study showed that the possible frequent two risk

factors for ITB and OOTB dislocation groups were

axial myopia and VRS. The third possible major risk

factor for ITB dislocation group was PEX, whereas

postoperative trauma was the third possible risk factor

for OOTB dislocation group.

Axial myopia has always been mentioned as a

subsidiary risk factor for late IOL dislocation in some

case reports [13, 14]. Fernandez et al. [5] had the first

long-term case series of late ITB dislocation showing

high myopia as the main risk factor. In our study, axial

myopia is the most prevalent risk factor in both groups

(18 eyes = 34.61%).

In this study, we agreed with Fernandez’s hypoth-

esis that myopic eyes may be 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 mag-

netic resonance imaging, which demonstrated that

myopic eyes are larger in all three dimensions (i.e.,

equatorial, anteroposterior, and vertical axes) [15].

Moreover, this fact is also evident in the lens–iris

diaphragm retropulsion syndrome that usually occurs

when performing cataract surgery in high-myopic

eyes [16].

Some authors have hypothesized that OOTB dislo-

cation cases occur after complicated surgery or

asymmetrical fixation of IOL [4]. In these cases, the

IOL dislocation will be in early stage after the primary

cataract surgery. In our study, only uncomplicated

cases were included in this study, and all cases of

OOTB dislocation were late in its onset. We think that

zonular dehiscence that accompanies axial myopia

leads to loss of back support of OOTB and subse-

quently can lead to its dislocation like posterior

capsule rupture as determined by another report as a

risk factor for OOTB dislocation [2].

Gimbel et al. [17] reported that 8 eyes (9.0%) out of

89 eyes ITB dislocation were due to prior VRS. Also,

Davis et al. [3] determined that 19% of dislocated IOL

were due to prior VRS. Matsumoto et al. [8] found that

the most common cause of ITB dislocation (40%) was

previous VRS.

Introduction of trocars through the overlying sclera

and pars plana likely traumatizes zonules at their

insertion. Port manipulation throughout the vitreoreti-

nal procedure likely continues the mechanical trauma

initiated by the introduction of trocars. Because of the

geometry of the zonular apparatus, focal surgical

disruption of zonules unevenly distributes the

increases in stress on the remaining intact zonules

[3]. Other factors like vitrector energy delivered

indirectly to the zonules, intraoperative and postoper-

ative pressure changes within the globe, and postop-

erative inflammation also may contribute to the

zonular insufficiency [3]. Matsumoto et al. [8]

suggested that damage to the anterior hyaloid mem-

brane and the posterior zonules resulting from vitrec-

tomy with scleral depression could have negative

supportive effect of IOL leading to its dislocation.

According to previous explanations, we also deter-

mined that previous VRS is considered to be onemajor

risk factor for IOL dislocation.

PEX is an age-related systemic disorder of extra-

cellular matrix with prominent manifestations in the

eye [1, 18]. Overproduction, over-aggregation, and

inadequate breakdown of extracellular fibrillin are all

thought to be implicated in the deposition of pseu-

doexfoliative material (PXM) on anterior segment

structures in eyes with PEX [19, 20].

PXM accumulations mechanically weaken the

zonular lamella and impair zonular anchoring to the

epithelial basement membrane at both its origin and

insertion [21]. Because zonules mainly are composed

of elastic fibers and patients with PEX exhibit an

increase in elastinolysis, the disease likely also

enzymatically weakens the zonules [22]. Zonular

disarticulation, from the anchoring points at the

basement membranes of the pars plicata, pars plana,

or lens capsule initially produces phacodonesis and

finally, when enough zonules are breached, lens

capsule dislocation and displacement [3, 23, 24].

In a retrospective case series of 86 IOLs explanted

because of late ITB dislocation, Davis et al. [3]

reported that 50% of the IOLs were explanted after

dislocation in the setting of PEX. Hayashi et al.,

found that out of the 38 eyes that experienced ITB

dislocation, PEX was in 17 eyes (44.7%) and out of

the 24 eyes that developed OOTB dislocation, only 2

eyes (8.3%) were diagnosed as PEX [2]. Fernandez
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et al. [5] reported that PEX was present in 10 eyes

(16.4%) and considered as the second most important

risk factor in their sample after axial myopia.

Fernandez et al. [5] mentioned that Lorente et al.

[25], in another study also performed in Spain,

showed that PEX was found in 66.6% of the cases

(30 eyes). This emphasizes that PEX incidence

depends highly on the geographical location, even

within a small country such as Spain.

In our study, PEX was determined to be found in 13

eyes (25%) [the third major risk factor for all cases (52

eyes)]. PEX was mainly ITB dislocation group in 11

eyes (30.56%) and OOTB in two eyes (12.50%). Our

incidence of PEX differs than other previous studies,

and we agree with Fernandez et al’ suggestion of

geographical variance of PEX incidence.

Davis et al. [3] founded that the mean age of

patients with VRS leading to spontaneous dislocation

was 68 years, and the mean age of patients with PEX

leading to spontaneous dislocation was 81 years. This

age difference is statistically significant (P = 0.01).

In our study, we confirmed that the mean age of

patients with VRS leading to spontaneous dislocation

was 64.69 years, and the mean age of patients with

PEX leading to spontaneous dislocation was 79.7

years. Also, there is statistically significant difference

between the mean age of patients with PEX and other

patients due to other causes at the primary IOL

implantation (P = 0.0001) and at the time of sec-

ondary implantation (P = 0.001). In addition, there

was statistically significant difference between

patients with PEX and other patients as regards the

duration between primary IOL implantation and

secondary IOL implantation (P = 0.03). Patients with

PEX were significantly older than other patients

because significant PEX is rare until age of 70 years.

Atopic dermatitis was present in 3 eyes (8.33%) of

ITB group and in 2 eyes (12.50%) of OOTB group.

The prevalence of atopic dermatitis has been increas-

ing, with most of the patients we see being young. In a

young person, rubbing and slapping the eyes can cause

a break in the peripheral retina [26], whereas in an

elderly person, zonular rupture can result [27]. The

rupture of Zinn’s zonule was likely caused by the

trauma produced by slapping the eyelids and the

weakness of the zonule associated with aging and

atopic disease [27]. Surgeons perform cataract surgery

in an elderly patient with facial atopic dermatitis

should be aware of this possible complication.

Fernandez et al. [5] found that most of the patients

who underwent explantation due to late IOL disloca-

tion were males (68.9%). Their results were confirmed

by our study in which males were more common (42

eyes = 80.77%) than females (10 eyes = 19.23%) in

both groups. This surprising result has also been found

by other authors [2, 9, 28]. This is difficult to explain

because more women than men undergo cataract

surgery and have PEX [29, 30]. Thus, some investi-

gators suggest that there may be a gender-related

difference that results in weaker zonules in men or

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 [28].

In conclusion, patients of ITB dislocation group

were significantly older than OOTB dislocation group

at the time of initial IOL implantation and at the time of

exchange surgery. IOL dislocation is more common

amongmales than females in both groups. The possible

risk factors for ITB dislocation group were VRS

(33.33%), PEX (30.56%), axial myopia (30.56%),

atopic dermatitis (8.33%), and postoperative trauma

(5.55%). The possible risk factors for OOTB disloca-

tion group were axial myopia (43.75%), VRS, postop-

erative trauma (18.75%), PEX (12.50%), and atopic

dermatitis (12.50%). Overlap between the possible risk

factors was determined in some cases. The most

prevalent risk factors for all cases were axial myopia

(34.61%), VRS (30.77%), and PEX (25%).
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