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Abstract: Intraocular lens (IOL) explantation after uneventful cataract 
surgery is rare but associated with a high risk of complications. In the 
past few years, the number of published reports about IOL explantation 
has grown significantly and most of them focus on explantation surgery 
due to spontaneous late IOL in‑the‑bag dislocations. This is related to the 
growth of the pseudophakic population, first as a result of longer lifes‑
pans, and second, because the improvements in safety and accuracy of 
phacoemulsification surgery have led to an increased number of phacore‑
fractive procedures performed in younger patients. The improvement in 
phacoemulsification surgery goes in tandem with higher patient demands 
and expectations of the surgery. Therefore, incorrect lens power or pa‑
tients who fail to neuroadapt to multifocal IOLs are also well‑recognized 
indications for IOL explantation and exchange. IOL opacification, al‑
though it was an epidemic in the past especially associated with certain 
IOL models, is currently still occurring even with some new IOL models. 
The outcomes of explantation surgeries are analyzed in this review sepa‑
rately according to the reason for explantation. Finally, the main reported 
IOL explantation techniques are reviewed as well.

Key Words: intraocular lens exchange, intraocular lens dislocation, lens 
opacification, explantation surgery, multifocal intraocular lenses
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Cataract removal with intraocular lens (IOL) implantation is 
one of the most performed surgical procedures in the world. 

Surprisingly, despite this huge demographic frequency, little is 
known about the total number of implantations performed in dif‑
ferent areas of the world. 

Nowadays, indications for cataract surgery have expanded as 
a result of the excellent outcomes and high predictability of the 
technique. Such success has further promoted the indication of 
refractive lensectomy (lens removal with IOL substitution aiming 
to correct a refractive error), especially in high refractive errors, 
presbyopia, and in older age groups.1 Moreover, longer lifespans 
have also contributed to the pseudophakic population growing 
very quickly.

Intraocular lens explantation is today infrequent but may 
be potentially associated with serious complications. Explanta‑
tion, when it happens, should be considered as one of the most  

important failures of modern cataract surgery.
The reasons for explantation are diverse and related to mul‑

tiple factors, including intraocular comorbidities.2,3 In any case, 
IOL explantation sometimes occurs after an uneventful cataract 
surgery. In other cases it may represent failed surgery, inadequate 
IOL selection, or problems related to the quality of IOL material 
or design. Further, it may be related to other intraocular comor‑
bidities that may be affected by the presence of the IOL, with 
the subsequent potential for problems that may even end in the 
decision to explant the lens. Some authors have found an overall 
rate of explantation of 0.77%,4 whereas other investigators have 
shown that the incidence of surgery specifically due to late dislo‑
cated IOL is 0.032‒0.28%.5,6

For all these reasons, the causes of IOL explantation are 
epidemiologically important to know as they might reflect inad‑
equate surgical practices, inadequate biomaterials, or IOL design, 
offering an important insight into the surgical practice of lens sur‑
gery in a given environment. However, despite such relevance, 
there is a lack of information about the reasons for IOL explanta‑
tion in developed countries.

MAIN CAUSES LEADING TO IOL EXPLANTATION
Cataract surgery and IOL technology have evolved substan‑

tially during the past decades from early anterior chamber IOLs 
to the latest posterior chamber foldable IOLs. Twenty years ago 
about 70% of the IOLs explanted were anterior chamber IOLs 
and the main causes of explantation were pseudophakic bullous 
keratopathy (PBK), uveitis–glaucoma–hyphema syndrome, and 
cystoid macular edema.7,8 

Since the mid and late 1990s, the use of phacoemulsification 
through a small corneal incision with implantation of a posterior 
foldable IOL has been the preferred technique.9,10 Because of this, 
the IOL complication profile requiring explantation has consid‑
erably changed. In a study comparing the causes for explanta‑
tion in the same clinical setting a decade later, the main reason 
for explantation changed from PBK to incorrect lens power and 
decentration/dislocation.4 

A retrospective multicenter study from our research group 
was published a few years ago.11 The aim of this study was to 
analyze the demographics and reasons for pseudophakic IOL ex‑
plantation in Spain, a developed country where modern cataract 
surgery is performed.

A total of 257 explanted pseudophakic IOLs were studied. 
Mean patient age when explantation occurred was 67.5 (SD, 13.5; 
range, 22‒99) years old and 135 were female (52.5%). 

The main causes for explantation were dislocation/decentra‑
tion in 145 cases (56.3%) and incorrect lens power in 33 cases 
(12.8%). The rest of the causes are shown in Figure 1. 

These results were in agreement with those from the  
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American Society of Cataract and Refractive Surgery and the Eu‑
ropean Society of Cataract and Refractive Surgeons surveys12,13 
and with other case series reports.14‒16

Regarding decentration/dislocation we used classifications 
for lens in‑the‑bag and lens out‑of‑the‑bag as other authors have 
done before.17 Explantation surgery was only performed, as is 
generally recommended, when the IOL was dislocated peripheral 
to the visual axis causing symptoms and IOL repositioning was 
not possible. 

We found that, in our series, 60% of the cases were late in‑
the‑bag IOL decentration. This was due to progressive zonular 
dehiscence in 40% of the cases and to capsule contraction syn‑
drome in 20% of the cases. 

The rest of the IOLs (40%) were luxated out‑of‑the‑bag and 
were related to surgical complications.

Incorrect lens power was the second cause of explantation, 
accounting for 12.8% of the cases. Although some authors, such 
as Mamalis et al, have shown in their surveys even higher rates 
of explantation because of incorrect lens power,12,13 the rate found 
in our study was too high in the context of modern cataract sur‑
gery and it is double that reported in other studies.18 Most of the 
participants in this study were treated at refractive centers; hence, 
our hypothesis is that probably a significant number of patients 
that underwent cataract surgery had had a previous corneal refrac‑
tive procedure.19‒21

The mean time from implantation to explantation was 3.97 
(SD, 4.68; range, 0.005‒21.1) years. Other reports have also 
found similar outcomes.14,22 Two specific causes of explantation 
are associated with a shorter interval between implantation and 
explantation; these are incorrect lens power at 0.4 (SD, 0.8) years 
and neuroadaption failure at 1.10 (SD, 0.72) years, whereas the 
longest interval is observed in those cases explanted because of 
IOL opacification [5.73 (SD, 2.20) years]. Previous reports have 
also shown that IOL opacification is usually noticed a long time 
after surgery.23

As seen in the above scientific evidence, there is noticeable 
variety in terms of causes that may lead to IOL explantation sur‑
gery. It is therefore mandatory to analyze each of the main causes 
separately. We will now review the primary predisposing factors 
associated with the main explantation causes and the outcomes of 

FIGUrE 1. Main causes leading to IOL explantation surgery. Reprinted 
with permission from Eur J Ophthalmol 2012;22:762‒768.

explantation surgery for each of the conditions.

IOL In-the-Bag Dislocation/Decentration
Late in‑the‑bag dislocation of IOLs is a rare but potentially 

serious complication after cataract surgery. In an 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.24 Nevertheless, the 
pseudophakic population has been growing very quickly in recent 
years as a result of longer lifespans, new phacorefractive proce‑
dures, and improvements in the quality and safety of phacoemul‑
sification surgery. As a result, late in‑the‑bag dislocation may be‑
come a more common issue in the future.

Bag dislocation is due to a progressive zonular dehiscence 
many years after uneventful surgery. The risk factors for this con‑
dition include pseudoexfoliation (PEX), connective tissue disor‑
ders, uveitis, retinitis pigmentosa, high myopia, and patients who 
underwent vitreoretinal surgery.25‒27 Pseudoexfoliation is prob‑
ably the most recognized predisposing factor for late dislocation, 
as has been shown in several publications.5,17,27,28 Lorente et al29 
showed that PEX was found in 66.6% of their cases (30 eyes), 
whereas high myopia was only detected in 1 case (2.22%). The 
incidence of PEX depends highly on 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 inci‑
dence is 25% to 30%.30 

Pseudoexfoliation is likely to produce zonular insufficien‑
cy by 2 mechanisms. Firstly, PEX accumulations mechanically 
weaken the zonular lamella and impair zonular anchoring to the 
epithelial basement membrane at both its origin and insertion.31 
Furthermore, patients with PEX also exhibit an increase in elasti‑
nolysis that weakens the zonula. Secondly, PEX has been shown 
to facilitate anterior capsule contraction syndrome, which if left 
untreated usually leads to zonular failure.32,33

In a study published by our research group, it was found 
that high myopia was the most prevalent risk factor, followed by 
PEX.34 To our knowledge, this was the first long‑term case series 
of late in‑the‑bag IOL dislocation showing high myopia as the 
main risk factor. Highly myopic eyes show some typical altera‑
tions due to thinning and degeneration of several eye layers as 
lacquer cracks, chorioretinal atrophy, or posterior staphyloma.35 
We hypothesize that along with the previously mentioned altera‑
tions, these eyes may also be more prone to zonular failure due 
to excessive elongation of the zonular fibers that have to support 
greater stress than in eyes with normal axial length. 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 3 dimensions (ie, equatorial, antero‑posterior, and 
vertical axes).36 Moreover, this fact is also evident in the lens‑iris 
diaphragm retropulsion syndrome that usually occurs when per‑
forming cataract surgery in highly myopic eyes.37

The mean age of our patients at explantation surgery was 
71.2 (SD, 12.5; range, 41‒97). Patients in the high myopia group 
were younger at time of explantation than patients in the PEX 
group (P = 0.001).

The mean time interval from cataract surgery to explantation 
due to late dislocation was 7.5 ± 5.2 years. Some other reports 
have also showed a mean interval of around 8 years between both 
surgeries.5,26‒29

The high myopia group had cataract surgery and explantation  
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surgery at a younger age than the PEX group (P = 0.001). How‑
ever, we did not detect any differences when comparing the time 
interval from cataract surgery to explantation surgery between 
both groups (P = 0.819) or differences among the other risk fac‑
tors regarding this time interval. Other authors have had the same 
findings.28

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

At present, there is no consensus on what technique to use 
and several surgical procedures have good results.25,27 Most au‑
thors agree that it is desirable to preserve and reposition the exist‑
ing IOL if possible to avoid a large corneal wound, thus minimiz‑
ing surgical trauma and major complications such as choroidal 
expulsive hemorrhage.5,38‒40 However, in some advanced disloca‑
tions, explantation is the only valid alternative.

In our study, significant improvement in corrected distance 
visual acuity (CDVA) after explantation surgery was found  
(P = 0.005). A final logarithm of the minimum angle of resolution 
(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.24 However, 
other authors have found better results; Lorente et al29 showed 
that 62.22% of patients had a final CDVA of 20/40 or better. This 
difference can possibly be explained because in our sample all 
the patients had IOL exchange and this is a more aggressive sur‑
gical technique performed in the worst cases when isolated IOL 
repositioning is not possible. Furthermore, in contrast to these 
results, other authors reporting outcomes from an IOL exchange 
case series did not achieve a statistically significant improvement 
in CDVA after the surgery.17

In a recent randomized clinical study,41 the authors randomly 
assigned 104 eyes either to IOL repositioning by scleral suturing 
(n = 54) or to retropupillary fixation of an iris claw IOL (n = 50). 

The mean postoperative best‑corrected visual acuity (BCVA) at 
6 months was 0.24 ± 0.29 logMAR units (range, −0.18 to 1.16 
logMAR) in the repositioning group and 0.35 ± 0.54 logMAR 
(range, −0.20 to 3.0 logMAR) in the exchange group (P = 0.23). A 
BCVA of 20/40 or better (Snellen) was reached by 61% and 62% 
of the patients, respectively (P = 0.99).

Complications after surgery vary significantly among stud‑
ies. Some authors have reported an incidence of complications 
as high as 42.1%.17 However, other studies report an incidence 
below 20%, with peak of pressure being the most common com‑
plication detected.17,34,41 In the aforementioned clinical trial,41 both 
IOL repositioning and iris claw IOLs had similar complication 
incidences and intraocular pressure increase was the most com‑
mon for both procedures. More severe complications like reti‑
nal detachment, corneal descompensation, or redislocation were 
rarely detected.17,29,34,41

In conclusion, PEX is overall the most frequently reported 
risk factor for late in‑the‑bag IOL dislocation. However, some 
other risk factors such as high myopia are important to recognize. 
Furthermore, dislocation in high myopia has been reported to oc‑
cur at a younger age than in PEX, hence affecting patients with 
greater visual demands.34

To date, the best scientific evidence available is report‑
ed in the previously described clinical trial.41 That interesting  
paper shows that both IOL repositioning by scleral suturing and 
exchange with a retropupillary iris claw IOL seem to be highly 
acceptable treatment choices. Visual acuity was significantly im‑
proved with both procedures showing similar efficacy. Both oper‑
ation methods seemed to be safe with few serious complications. 
Nevertheless, it is important to inform patients that these types of 
surgeries are associated with a higher risk of complications than 
modern cataract surgery and that postoperative visual outcome is 
more uncertain, as 23% of patients may experience deterioration 
in visual acuity.

Incorrect Lens Power
Despite new advances in cataract surgery, unsatisfactory vi‑

sual outcomes as a result of a residual refractive error occasion‑
ally occur. This may be due to different causes, such as inaccu‑
racies in the biometric analysis,42‒44 inadequate selection of the 
IOL power, limitations of the calculation formulas especially in 
extreme ametropia, or IOL positional errors.45 In a recent report 

FIGUrE 2. Box diagram showing the different cylinder outcomes among 
groups. Reprinted with permission from J Refract Surg 2013;29:676‒683.

FIGUrE 3. Efficacy index among the different procedures. Reprinted 
with permission from J Refract Surg 2013;29:676‒683.
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analyzing refractive data from more than 17,000 eyes after cata‑
ract surgery, it was shown that emmetropia was only reached in 
55% of eyes planned for that goal.46 The options to correct these 
unwanted refractive outcomes include laser‑based procedures47‒49 
or lens‑based procedures (IOL exchange or piggyback IOL im‑
plantation).50,51 It should be noted that some surgeons do not have 
excimer laser in their centers, and thus lens procedures become 
the only possible option in these cases.

To date, there are only 2 papers that compare outcomes of 
laser‑based procedures with lens‑based procedures.52,53 Jin et al52 

established a comparison between laser‑assisted in situ keratomi‑
leusis (LASIK) and lens‑based correction methods, including pig‑
gyback IOL implantation and IOL exchange in the same group. 
These authors found comparable results between the LASIK 
group and the lens‑based group in the final spherical equivalent 
(SE) and safety. However, piggyback IOLs and IOL exchange 
should not be analyzed together because both surgical procedures 
are different. In fact, though piggyback lenses may be implanted 
through a small incision, it is sometimes necessary to enlarge the 
incision to perform an IOL explantation resulting in not compa‑
rable astigmatic outcomes. 

Fernández‑Buenaga et al53 established a retrospective com‑
parison among LASIK, piggyback IOLs, and IOL exchange as 
separate groups. The 3 different methods were compared in terms 
of refractive predictability and safety. The 3 correcting methods 
were capable of improving refraction in myopic and hyperopic 
eyes. The only exception was noted in the myopic eyes treated 
with piggyback IOLs. In this subgroup, although the SE and 
sphere were reduced after surgery, these differences were not sig‑
nificant, probably due to the small sample size. In the compara‑
tive analysis among groups, statistically significant differences 
were found in SE and refractive cylinder. When compared with 
the IOL explantation group, the LASIK group had statistically 
significantly better outcomes for SE and refractive cylinder. Sig‑
nificant differences were also detected between the LASIK and 
the piggyback IOL groups in the cylinder, favoring the former. 
Therefore, there are not big differences in the final sphere among 
groups. Nevertheless, the cylinder outcome was what made the 
LASIK procedure more accurate than IOL explantation or the 
piggyback IOL technique (Fig. 2). Whereas in the LASIK group 
the refractive cylinder was decreased after surgery, in the pig‑
gyback IOL group it remained stable and in the IOL explantation 
group it was clearly increased.

The efficacy index showed better outcomes in the LASIK 
group than in the IOL explantation and piggyback IOL groups 
(Fig. 3). However, no statistically significant differences were 
found between IOL explantation and piggyback IOLs in this 
index.

In the predictability analysis, the authors also detected differ‑
ences among groups with the best outcome in the LASIK group 
followed by the piggyback group. The worst predictability was 
found in the IOL explantation group (Fig. 4). It is remarkable that 
the percentage of eyes within ±0.50 diopters of final spherical 
equivalent in the LASIK group was 92.9%.

Regarding the safety index, no statistically significant differ‑
ences were found among groups. However, the proportion of eyes 
that lost 1 or more lines of best spectacle‑corrected visual acuity 
(BSCVA) was significantly different among groups. This per‑
centage was 4‒5 times higher in the IOL explantation and piggy‑
back IOL groups in comparison with the LASIK group (7.14%).  

FIGUrE 4. A, Predictability found in the IOL explantation group. 
B, Predictability found in the piggyback IOL implantation group. C, 
Predictability found in the LASIK group. Reprinted with permission from 
J Refract Surg 2013;29:676‒683.

A

B

C

Indeed, no eye of those treated with LASIK lost more than 2 lines 
of vision, whereas 1 eye in the IOL explantation group and 3 eyes 
in the piggyback IOL group did.

Copyright © 2017 Asia-Pacific Academy of Ophthalmology. Unauthorized reproduction of this article is prohibited.
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The results of this study showed that LASIK was the most 
accurate procedure to correct residual ametropia after cataract 
surgery. Lens‑based procedures (IOL explantation or piggyback 
IOLs) are also effective methods and should be a choice in cases 
with extreme ametropia, corneal abnormalities, or when there is 
not an available excimer laser platform.

However, a randomized controlled prospective study com‑
paring the 3 procedures is necessary to confirm these findings.

IOL Opacification
In the middle and late 1990s, foldable IOLs became very 

popular and came into use worldwide due to easy implantation 
through smaller corneal incisions. However, some foldable hy‑
drophilic acrylic IOLs fell into disrepute as a result of increasing 
reports of postoperative opacification.54‒57 

Because of the widespread implantation of these IOLs before 
the opacification problem was noticed, IOL opacification became 
a common indication for IOL explantation during the past de‑
cade.11‒13 There are different causes that can lead to intraoperative 
IOL opacification or early postoperative IOL opacification/discol‑
oration.58 Regarding late IOL opacification, it has been described 
with different materials but, as previously mentioned, most of the 
reports were associated with acrylic hydrophilic designs. The 4 
major models implicated in this problem were the Hydroview 
(Bausch & Lomb),59,60 MemoryLens (Ciba Vision),23,61 SC60B‑
OUV (MDR, Inc),57,62 and Aqua‑Sense (Ophthalmic Innovations 
International, Inc).63,64 It was later known that, in these 4 models, 
the reason for opacification was related to the manufacturing pro‑
cess instead of a problem associated with the lens material itself. 
Although these IOLs were introduced in the market more than a 
decade ago, IOL exchange surgery due to late opacification is still 
performed, as can be seen in recent reports.65,66

Intraocular lens opacification usually leads to decreased vi‑
sual acuity and also to poor quality of vision with high levels 
of light scattering and decreased contrast sensitivity.67 Hence, 
the decision for explantation should be based on the examina‑
tion findings combined with decreased visual acuity or quality 
of vision.

Most of the published papers show a long interval between 
the original cataract surgery and the exchange surgery. In a paper 
published by our research group68 it was 89.1 ± 33.6 months, which 
is clearly longer than what has been reported in other series.69‒71

In most reports, the mean uncorrected distance visual acuity 
and BSCVA significantly improved after surgery.69,70,72 However, 
some other authors did not notice a gain of vision after the IOL 
exchange surgery.71 The final BSCVA achieved in our patients 
was better than that given in most of the previous reports. A final 
BSCVA of 0.7 or better was achieved in 68.2% of the eyes. This 
difference may be explained by the existence of fewer ocular co‑
morbidities in our cases and because most of our explanted IOLs 
were Hydroview (63.6%; Figs. 5, 6), which are easier to remove 
than other hydrogel models, as stated by other authors.71

In our study, the IOL exchange was uneventful in most of 
the cases. However, it was not exempt of complications. Anterior 
vitrectomy had to be performed in almost one third of the eyes 
and the new IOL had to be implanted in the ciliary sulcus in most 
of the patients (63.6%).

The IOL opacification issue is a relatively old problem but 
there may be still patients requiring treatment now for this reason. 
In fact, in recent reports it has been shown that hydrophilic IOL 
calcification can still occur in association with certain eye condi‑
tions like history of gas use.65 It has also been described in a quite 
recent hydrophilic IOL model with a hydrophobic surface associ‑
ated with certain medical conditions like diabetes, hypertension, 
or glaucoma.66

The only therapeutic option is the IOL exchange operation. 
This surgery, although associated with a high incidence of com‑
plications, restores and significantly improves visual acuity with 
no eye losing 1 or more lines of vision in our series.

It is evident that there are many newly designed IOLs ev‑
ery year in the market. However, most of the studies of the new 
IOL models only focus on the refractive and optical quality per‑
formance, whereas the long‑term biocompatibility is not usually 
checked. To avoid this type of complication, it should be manda‑
tory for every new IOL model to be tested for a prolonged period 
before large‑scale use, as the lenses will usually remain inside the 
eye for decades.

Multifocal IOL Explantation
Intraocular lens explantation is the worst scenario possible 

after cataract surgery with multifocal IOL implantation because it 

FIGUrE 5. Opacified explanted Hydroview IOL. Reprinted with 
permission from Graefes Arch Clin Exp Ophthalmol 2013;251:2141‒2146.

FIGUrE 6. Scanning electron microscopy showing calcium deposits over 
the IOL shown in Figure 5. Reprinted with permission from Graefes Arch 
Clin Exp Ophthalmol 2013;251:2141‒2146.
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may be associated with new complications and because it means 
that the aim of the original surgery was not met. Fortunately, it is 
only needed in very few patients of those with complaints. Sev‑
eral studies show that the rate of multifocal IOL exchange among 
dissatisfied patients is 0.85%,10 4%,8 and 7%.7

Explantation surgery is always challenging; however, ex‑
plantation of a multifocal lens is usually easier (especially with a 
capsular tension ring) than explantation due to other causes. First, 
because the decision for explantation is made only a few months 
after cataract surgery, the scarring process has not occurred yet. 
Second, because the ocular structures are undamaged, the surgery 
is less risky. In contrast, when performing IOL explantation due 
to other causes such as dislocation or IOL opacification, the sur‑
gery is associated with more complications due to damage to the 
ocular structures in the former and the presence of fibrotic tissue 
in the latter, especially because in these cases IOL explantation is 
performed a long time after the original cataract surgery.34,68

The main issue regarding multifocal IOL explantation is 
whether the procedure is worthwhile. Is the satisfaction rate in‑
creased after explantation surgery? Is it associated with a high in‑
cidence of complications? To date, there are few publications73‒75 
answering these questions.

Galor et al73 retrospectively studied the outcomes after re‑
fractive IOL explantation in 12 eyes of 10 dissatisfied patients. 
The main symptoms before surgery were blurry vision, glare/
halos, and contrast sensitivity loss. The CDVA and uncorrected 
distance visual acuity (UDVA) were 20/30 or better in all dissatis‑
fied patients. The median time to IOL exchange after the initial 
cataract surgery was 13.6 months and the median follow‑up after 
explantation surgery was 8.9 months. The surgical outcomes were 
as follows: at 6 months UDVA was 20/30 or better in 4 eyes and 
20/60 or better in 8 eyes. Meanwhile, CDVA at 6 months was 
20/20 or better in 8 eyes and 20/25 or better in 9 eyes. Regarding 
the surgical complications, 1 eye had corneal decompensation, 1 
eye had IOL dislocation needing another surgery to perform IOL 
scleral fixation, and 1 eye had steroid response with elevated IOP. 
The aim of the surgery was achieved in 8 patients who noticed an 
improvement of their symptoms, whereas the other 2 patients did 
not experience any change. 

We can extract some conclusions from this paper. First, the 
symptoms leading to the explantation surgery were improved 
in most of the patients (8 of 10). Second, there was a refractive 
worsening after the exchange surgery: before surgery all the eyes 
had UDVA of 20/30 or better; in contrast, only 4 eyes achieved 
this result after the IOL exchange surgery. Third, in 2 eyes there 
were severe complications such as corneal decompensation and 
IOL dislocation requiring scleral suturing, resulting in steroid re‑
sponse with elevated IOP and cystoid macular edema in the post‑
operative course.

Kamiya et al74 reported a retrospective study that included 50 
eyes that required multifocal IOL explantation. Of the explanted 
multifocal IOLs, 84% were diffractive and 16% were refractive. 
Monofocal IOLs accounted for 90% of the new implanted IOLs. 
The most common complaints before explantation surgery were 
waxy vision (58%), followed by glare and halos (30%), blurred 
vision at far (24%), dysphotopsia (20%), blurred vision at near 
(18%), and blurred vision at intermediate (6%). 

The main objective reasons for explantation were decreased 
contrast sensitivity (36%), photic phenomena (34%), unknown 
origin including neuroadaption failure (32%), and incorrect lens 

power (20%).
Patient satisfaction for overall quality of vision was graded 

on a scale of 1 (very dissatisfied) to 5 (very satisfied). After the 
IOL exchange surgery, patient satisfaction was significantly in‑
creased from 1.22 ± 0.55 preoperatively to 3.78 ± 0.98.

The logMAR mean preoperative UDVA and CDVA were 
0.23 ± 0.27 and −0.01 ± 0.16, respectively. Before the explan‑
tation surgery, 30% and 68% of the patients had a UDVA and 
CDVA of 20/20 or better, respectively. The visual outcomes af‑
ter the explantation surgery showed that 42% and 86% of eyes 
achieved UDVA and CDVA of 20/20 or better.

Contrast sensitivity function also significantly improved af‑
ter the IOL exchange surgery. The authors state that CDVA is not 
always a good measure of patient symptoms. In this study, despite 
visual complaints, CDVA was 20/20 or better in almost 70% of 
the eyes. Therefore, more specific tests such as contrast sensitiv‑
ity measurement are needed, especially in those cases with excel‑
lent CDVA.

Regarding complications, anterior vitrectomy was necessary 
in 3 cases (6%). The IOL was placed in the bag in 38 eyes (76%), 
out of the bag in the sulcus in 11 eyes (22%), and in the sulcus 
with scleral suture in 1 more eye (2%).

In conclusion, this paper shows that multifocal IOL explan‑
tation in dissatisfied patients is a feasible option that significantly 
improved patient satisfaction. It emphasizes the importance of 
performing specific tests for accurate assessment of visual func‑
tion, especially in patients with good visual acuity who complain 
of poor vision. Decreased contrast sensitivity was found in most 
of these cases.

However, it is important to remember that IOL exchange 
is not free from complications. In this series, the IOL had to be 
placed in the ciliary sulcus in 24% of the cases and anterior vit‑
rectomy was performed in 6% of the eyes.

IOL EXPLANTATION TEChNIqUES
There are many explantation techniques described in the sci‑

entific literature.76‒83 In recent years, interest has been focused on 
explanting IOLs through small incisions (2.2‒2.65 mm) to avoid 
astigmatism induction, thus improving the predictability associ‑
ated with the exchange procedure.

The explantation techniques can be divided into 4 different 
types:

Whole lens removal. This type is not currently used because 
wound enlargement is needed. It is now only used in those 
marginal cases of rigid polymethylmethacrylate pseudopha‑
kic IOLs. However, there is a publication about a surgical 
technique of explanting a single‑piece acrylic hydrophobic 
lens through a 2.75‑mm incision without cutting or folding, 
just pulling the lens out with toothed forceps.76

Intraocular lens cutting. Intraocular lens cuts are performed 
inside the eye to remove the lens through a small corneal in‑
cision. This can be done in many different ways: by bisecting 
the lens,77 partial bisection,78,79 or trisecting it80 (Fig. 7).
Intraocular lens haptic cutting. The haptics may be cut before 
surgery with YAG laser81 or at the time of the surgery with 
scissors,82 thus facilitating the removal of the optic. When 
the degree of fibrosis is so high that it is not possible to re‑
lease the haptics without taking risks, it is preferable to leave 
the haptics in place.

1.

2.
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Intraocular lens refolding. The IOL is folded in the anterior 
chamber and afterward explanted through a minimally en‑
larged incision.83 However, this technique involves extensive 
manipulation and may cause more damage to clear corneal 
incisions and a 25% reduction in endothelial cell count.

CONCLUSIONS
Intraocular lens explantation is usually a challenging surgery  

for the anterior segment surgeon as it might be associated with 
new complications. However, it is important to be familiar with 

4.

FIGUrE 7. Foldable 3-piece IOL explantation. A, After careful dissection 
of the fibrotic anterior capsule rim from the IOL optic, followed by 
meticulous viscodissection from the capsular bag until the IOL optic and 
haptics are separated from the posterior capsule, the IOL is carefully 
mobilized and dialed out of the capsular bag. B, The IOL optic is cut 
with scissors in its middle portion, extending up to two thirds through 
the optic’s diameter. C, The cut IOL is rotated out of the eye through 
the main wound, which sometimes may need to be enlarged. Reprinted 
with permission from J.L.A.

the causes for IOL explantation, the prognosis for each of the 
causes, and the explantation techniques because the number of 
explanted IOLs is predicted to increase in the future as a result 
of the growing pseudophakic population. In the vast majority of 
recent publications, the main cause for IOL explantation is late 
in‑the‑bag IOL dislocation years after successful cataract surgery. 
The main recognizable risk factors for this condition are pseu‑
doexfoliation and high myopia, the latter being less frequent but 
affecting younger patients. The IOL explantation surgery in these 
patients significantly improves their vision (according to data 
published in most reports) but it is not free from new complica‑
tions. The second most frequently reported cause for explanta‑
tion is incorrect lens power. In these patients, IOL explantation 
surgery is usually easier to perform because the ocular structures 
are intact and because the interval between cataract surgery and 
explantation is usually shorter. However, it has been shown that 
LASIK is a safer and more accurate method to correct residual 
ametropia than IOL explantation; thus, IOL exchange surgery 
should only be performed to correct large ametropias, when the 
cornea is not adequate for LASIK, or when the surgeon does not 
have a laser platform available. Intraocular lens opacification is 
still another important reason for explantation, not only due to 
old IOL models. In these cases, explantation surgery is very chal‑
lenging and associated with a significant incidence of complica‑
tions because the opacification usually occurs many months after 
cataract surgery and it is consequently difficult to release the IOL 
due to the presence of fibrotic tissue. Finally, multifocality is a 
known cause of IOL exchange, although thanks to the improve‑
ment in IOL designs, multifocal IOLs are currently well toler‑
ated by patients and the risk of explantation is low, as has been 
described previously in the text. In these cases, IOL explantation 
surgery is usually not very complicated, as it is performed a few 
months after cataract surgery. Although there are not many case 
series, they show that patient satisfaction increases significantly 
after explantation surgery.

In summary, it is essential for the anterior segment surgeon 
to know the different reasons that may lead to explantation sur‑
gery, to recognize the risk factors, to explain the prognosis of the 
surgery to the patient, and to perform the best explantation tech‑
nique for each patient, taking into consideration both the cause 
for the explantation and the IOL model to be explanted.   
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