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Purpose: To present a case of a 62-year-old patient implanted with multifocal intraocular lenses (IOLs) who 
underwent a bilateral IOL exchange due to positive dysphotopsia. In an attempt to reduce the symptoms and 
compensate for the loss of multifocality, we implanted an aspheric monofocal IOL with enhanced intermediate 
function in one eye and a spherical monofocal IOL in the other eye. 
Observations: The patient presented with complaints of halo and glare, measured with a simulator, following the 
implantation of segmented multifocal IOLs two years earlier. The uncorrected distance visual acuity (UDVA) was 
20/20 in both eyes. Before presentation at our clinic, a laser capsulotomy had been performed on the right eye. 
We proceeded with a bilateral IOL exchange. Because of capsular insufficiency in the right eye, we implanted a 
spherical monofocal three-piece IOL in the ciliary sulcus with optic capture. In the left eye, we used a monofocal 
IOL with an enhanced intermediate function. Two weeks postoperatively, UDVA (monocularly) was 20/20 in OD 
and OS, the uncorrected intermediate visual acuity (UIVA) was 20/32, and the uncorrected near visual acuity 
(UNVA) was 20/50. Binocularly, UDVA was 20/20, UIVA was 20/25 and UNVA was 20/25. The patient reported 
a marked decrease in halos and glare. 
Conclusions and importance: When planning IOL exchange surgery, in cases of intolerance to multifocal IOLs, the 
clinician should consider the dilemma of loss of multifocality. Recent developments in monofocal IOL technology 
present new options to improve visual function in cases of multifocal IOL explantation.   

1. Introduction 

Patient satisfaction following the implantation of multifocal intra
ocular lenses (IOLs) is generally high.1,2 However, some patients are 
disturbed by photic phenomena such as halos and glare, and IOL ex
change is the only reasonable solution.3–5 Typically, the multifocal IOL 
is replaced with a monofocal IOL.4,6 However, this results in only partial 
restoration of visual function as patients lose multifocality. 

One option to overcome this predicament is to use a monofocal IOL 
with enhanced intermediate function. The ICB00 TECNIS Eyhance IOL 
(Johnson & Johnson Surgical Vision, Inc., Santa Ana, CA, USA) is 
similarly to a standard monofocal IOL associated with lowered halo and 
glare but unlike it in providing an improved intermediate vision.7–9 This 
makes it suitable for IOL exchange surgery in patients experiencing 
photic phenomena with multifocal IOLs. To our best knowledge, the use 
of the ICB00 to substitute a multifocal IOL due to photic phenomena has 

not been reported before. 
In cases where capsular bag implantation is no longer feasible, a 

three-piece IOL will be required for an implantation in the ciliary sulcus. 
Such IOLs exist with a spherical optic design which can also add an 
improved depth of focus due to remaining positive spherical 
aberration.10 

We present a case in which implantation of the aspheric monofocal 
IOL with enhanced intermediate function ICB00 was combined with a 
spherical monofocal AR40e IOL (Johnson & Johnson Surgical Vision, 
Inc., Santa Ana, CA, USA) following the explantation of multifocal IOLs 
in a patient suffering from positive dysphotopsia. 

2. Case report 

A 62-year-old male patient presented to our clinic complaining of 
halos and glare while driving as well as difficulty adapting between 
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bright and dim lighting conditions. Two years previously, he had un
dergone cataract surgery with implantation of LENTIS MPlus MF30 
multifocal IOLs (Oculentis, Eerbeek, Netherlands) in both eyes, per
formed in another clinic. Before the initial presentation in our clinic, a 
neodymium-doped yttrium aluminum garnet (Nd:YAG) laser capsu
lotomy had been performed in the right eye. The uncorrected distance 
visual acuity (UDVA) was 20/20 in both eyes and the manifest refraction 
was − 0.25 –0.25 × 120◦ in the right eye and 0.00 –0.25 × 100◦ in the 
left eye. Apart from the capsulotomy in the right eye, the slit lamp ex
amination findings of anterior and posterior segments were unremark
able. The Halo & Glare Simulator (Eyeland Design Network GmbH, 
Vreden, Germany) was used to quantify the subjective photic phenom
ena perception. The patient selected the halo type H1 (single ring- 
shaped halo), halo size 20 out of 100, and halo intensity 64 out of 
100, as well as the glare type G1 (diffuse round glare), glare size 64 out 
of 100, and glare intensity 86 out of 100 (Fig. 1). 

To address the dysphotopsia, a bilateral IOL exchange was offered to 
the patient. Aiming to compensate for the loss of multifocality while 
minimizing the possibility of positive dysphotopsia, we considered the 
use of a spherical AR40e IOL and an aspheric monofocal IOL with 
enhanced intermediate function ICB00. 

The biometry measurements were obtained with the IOLMaster 700 
(Carl Zeiss Meditec, Jena, Germany). For the right eye, to avoid potential 
problems due to a large posterior capsulotomy, we selected the three- 
piece AR40e IOL for the implantation in the ciliary sulcus with optic 
capture. For the left eye, we selected the ICB00 IOL since the posterior 
capsule was intact. 

Both surgeries were performed by an experienced surgeon (GUA) 
with the patient under general anesthesia. 

During the surgery of the right eye, a clear-cornea incision of 
approximately 4 mm was created. Ophthalmic viscosurgical device 
(OVD) was injected both anterior and posterior to the IOL to create space 
and to prevent the vitreous prolapse through the opening in the poste
rior capsule. The adhesions between the capsule and the anterior surface 
of the IOL were then separated using a spatula. 

The plate haptics of the MF30 IOL were relocated into the anterior 
chamber using the Bonn iris hook, while stabilizing the capsule with a 
spatula. The IOL was then rotated by 90◦ to place one haptic next to the 
main incision and the whole lens was removed using forceps, which was 
possible due to the deformable nature of the hydrophilic material of the 
MF30 IOL. The AR40e IOL was implanted in the ciliary sulcus with optic 
capture after an anterior vitrectomy was performed (Fig. 2). On the first 
day postoperatively, UDVA in the right eye was 20/40. 

The surgery of the left eye was less complicated because the posterior 

capsule was intact. The IOL was removed using the same technique as 
previously described. The ICB00 IOL was implanted into the capsular 
bag and an adequate centration could be achieved. On the first day 
postoperatively, UDVA in the left eye was 20/25. 

Two weeks postoperatively, monocular UDVA in the right and the 
left eye was 20/20, the uncorrected intermediate visual acuity (UIVA) at 
0.8 m distance was 20/32, and the uncorrected near visual acuity 
(UNVA) at 0.4 m distance was 20/50. Binocularly, UDVA was 20/20, 
UIVA was 20/25 and UNVA was 20/25. 

The defocus curve was performed 11 weeks postoperatively with the 
manifest refraction of +0.25 diopters sphere in the right eye and no 
correction in the left eye. In the left eye, implanted with ICB00 IOL, the 
defocus curve was wider compared to the right eye, implanted with the 
AR40e IOL (Fig. 3.). Binocular vision was considerably better than 
monocular vision at the defocus of − 2.0 D (0.20 logMAR binocularly vs. 
0.50 logMAR in the right eye and 0.36 logMAR in the left eye). 

The assessment of positive dysphotopsia perception using the Halo & 
Glare Simulator at 11 weeks postoperatively revealed a marked 
improvement compared to the preoperative results. The patient selected 
the halo type H1, halo size 16, and halo intensity 15, as well as the glare 
type G1, glare size 8, and glare intensity 12 (Fig. 4). 

3. Discussion 

Although visual acuity is an important measure of the quality of 
vision, it is only one of multiple factors determining visual function and 
patient satisfaction. One of the complaints of multifocal IOL patients is 
the presence of halos and glare.11,12 The dysphotopsia perception is 
influenced by neuronal processing of light distribution and some pa
tients develop a tolerance to it during the process of neural adaptation.13 

Nevertheless, some patients remain disturbed by the photic phenomena. 
Postoperative refractive error and corneal irregularities have been 

associated with positive dysphotopsia in multifocal IOL patients.14 The 
refractive error can be corrected using spectacles, contact lenses, as well 
as surgical methods such as supplementary IOLs and corneal laser sur
gery.15,16 The conventional laser-assisted in situ keratomileusis (LASIK) 
is known to induce corneal higher-order aberrations, which could 
negatively affect the vision in multifocal IOL patients.17,18 To avoid this 
effect, a wavefront-guided LASIK and a topography-guided LASIK have 
been attempted in this patient group, with generally favorable outcomes 
in reducing the refractive error.17,19,20 In terms of higher-order aberra
tions, the outcomes of the wavefront-guided LASIK were inconsistent, 
likely due to wavefront-measurement errors prior the treatment.19 In a 
more recent study, Shin et al. investigated the topography-guided 

Fig. 1. The patient’s subjective perception of photic phenomena measured using the Halo & Glare Simulator before the IOL exchange. The patient adjusted the 
settings of the simulator to create an image representing his visual impression. 
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femtosecond LASIK after multifocal IOL implantation and reported a 
decrease in higher-order aberrations as well as an improvement in 
CDVA.17 By decreasing the corneal higher-order aberrations, 
topography-guided treatments could potentially reduce positive dys
photopsia in some multifocal IOL patients with significant corneal 
higher-order aberrations, and further research is needed to confirm this. 

When no significant refractive error or corneal irregularities are 
identified on clinical examination as in our case, then IOL exchange 
surgery is the only option to improve the quality of vision. This indi
cation of intolerance to positive dysphotopsia accounts for 7–11% of all 
IOL exchange surgeries and a third of multifocal IOL exchange sur
geries.5,6,21 The procedure presents multiple challenges to the surgeon 
which include the choice of the replacement IOL, advanced surgical 
techniques and high expectations of multifocal IOL patients. 

In IOL exchange surgeries, a suboptimal fixation of the lens and some 
amount of decentration cannot always be avoided. This can affect the 
selection of the IOL. Monofocal lenses were demonstrated to have a 
higher tolerance to decentration when compared to multifocal ones.22 

They are also less likely to cause noticeable positive dysphotopsia. Thus 
the prevailing view in IOL exchange because of photic intolerance is to 

replace the multifocal lens not with another multifocal but with a 
monofocal.23 However, these patients are accustomed to spectacle in
dependence and the implantation of a monofocal IOL presents the 
dilemma of only partial visual function restoration due to the loss of 
multifocality. 

When selecting the IOL model for the IOL exchange surgery, it is also 
important to identify the individual needs of the patient and set realistic 
expectations. In our case, the patient had an active professional life 
which involved a lot of night time driving. We needed a safe option to 
provide a good distance vision while driving while minimizing positive 
dysphotopsia. We also aimed to preserve some amount of his spectacle 
independence. To compensate for the loss of multifocality, we used two 
approaches: an aspheric monofocal lens with enhanced intermediate 
function and a spherical monofocal lens. 

For the left eye, we selected the ICB00 because it combined the ad
vantages of a monofocal IOL with an enhanced intermediate function. It 
uses a higher order aspheric optic to enhance the intermediate vision. To 
keep straylight and photic phenomena to the same level as a standard 
aspheric monofocal IOL, the lens design is based on a continuous 
refractive optical surface.24 Indeed, clinical studies have reported that 

Fig. 2. Intraoperative image of the AR40e IOL implanted in the ciliary sulcus with optic capture.  

Fig. 3. Monocular and binocular defocus curves performed at 11 weeks postoperatively.  
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photic phenomena and contrast sensitivity is similar to a standard 
monofocal IOL but giving improved UIVA and DCIVA.7–9 Despite the 
enhanced intermediate VA, the ICB00 IOL is not classified as an 
extended depth of focus (EDOF) IOL by the United States Food and Drug 
Administration (FDA).25,26 The ICB00 is therefore referred to as a 
monofocal IOL with enhanced intermediate function.7 Nevertheless, the 
ICB00 may still provide similar intermediate vision to EDOF IOLs. A 
recent study by Corbelli et al. compared the ICB00 with a diffractive IOL 
TECNIS Symfony ZXR00 (Johnson & Johnson Surgical Vision, Inc.), 
which is labelled by the FDA as an EDOF lens.27 The authors found that 
the patients with the ICB00 had a similar intermediate distance visual 
outcome and spectacle independence but lower subjective perception of 
halos and glare than the patients with the Symfony ZXR00. Similar 
findings were reported by two other studies.28,29 The other 
FDA-approved EDOF IOLs AcrySof IQ Vivity (Alcon Laboratories, Inc., 
Fort Worth, TX, USA) and Clareon Vivity (Alcon Laboratories, Inc.), 
which use a wavefront-shaping technology to extend the depth of focus, 
have not yet been directly compared with the ICB00.30,31 A practical 
aspect that differentiates EDOF IOLs from monofocal IOLs is that the 
term “EDOF-IOL” implies the spectacle independence at far to inter
mediate distances. As the ICB00 is currently not classified as an EDOF 
IOL, the patients should be prepared to wear spectacles if needed. 

In the right eye with a large posterior capsulotomy, we decided 
against the IOL implantation in the capsular bag. While it was techni
cally possible, it could have resulted in IOL dislocation and a require
ment for subsequent pars plana vitrectomy. To limit the risk of 
complications, we selected the spherical monofocal AR40e three-piece 
IOL and aimed for fixation in the ciliary sulcus. Optic capture tech
nique was used to prevent decentration of the sulcus IOL.32 The spher
ical design of the AR40e IOL potentially also offers a slightly increased 
depth of focus, when compared to aspheric monofocal IOLs.10 

The IOL exchange requires advanced surgical skills to prevent 
damage to the capsular bag and the zonules, which is important in order 
to achieve adequate fixation of the IOL. After the OVD is injected both 
anterior and posterior to the IOL, adhesions are carefully separated 
using a blunt spatula and the IOL can be then luxated into the anterior 
chamber and subsequently removed. Hydrophilic IOLs can be explanted 
in one piece due to the deformable nature of the hydrophilic material. 
However, in case of a hydrophobic IOL, the recommendation is to use 
microscissors to intraocularly divide the IOL into two or more 
fragments.6,33,34 

Our case also illustrates the importance of considering the conse
quences before performing Nd:YAG laser capsulotomy. In clinical 
practice, it is not uncommon to offer such treatment to a pseudophakic 
patient with vision complaints even when the posterior capsule 

opacification is mild. A retrospective study on IOL exchange surgery 
found that in approximately half of the cases, when the IOL exchange 
surgery was performed due to intolerance of a multifocal IOL, the pos
terior capsule was open.21 While Nd:YAG laser capsulotomy is safe, fast 
and inexpensive, it can considerably complicate any subsequent IOL 
exchange surgery, if such is needed. Leysen et al. reported that preop
erative Nd:YAG laser capsulotomy was strongly correlated with vitreous 
loss during an IOL exchange surgery.35 Therefore, the indication for Nd: 
YAG laser capsulotomy should always be carefully evaluated. In cases 
when the patient complaints are most likely related to the IOL itself, the 
Nd:YAG laser capsulotomy should be deferred as long as possible.4 

Ideally, in the first place, potential side effects should be identified 
and addressed before implanting a multifocal IOL. The patient selection 
plays a crucial role. The surgeon has to consider the needs and the 
lifestyle of a patient. The decision should be taken together with the 
patient after considering the importance of the spectacle independence 
as well as the readiness to accept the potential side effects of multifocal 
optics. In cases when the visual lifestyle is dominated by intermediate 
and far distances, the EDOF IOLs may be a better fitting solution, as they 
aim to minimize positive dysphotopsia while providing spectacle inde
pendence for far to intermediate distance.36–38 Standard monofocal IOLs 
as well as monofocal IOLs with enhanced intermediate function are 
reasonable options for patients who are uncomfortable with the risk of 
positive dysphotopsia and are willing to wear spectacles. To aid the IOL 
selection, a wearable device to collect objective visual behavioral data, 
the Vivior Monitor (Vivior, Zürich, Switzerland) was recently devel
oped. It allows the physician to objectively analyze the viewing dis
tances of a particular patient and use this information when discussing 
the IOL options with the patient.39 Personality is another important 
factor to consider, as it affects patient satisfaction with a multifocal IOL. 
It has been demonstrated that those patients with conscientiousness and 
agreeableness as dominant personality traits are the ones who are the 
most satisfied with the postoperative results after a multifocal IOL 
implantation.40 

However, due to the subjective nature of the perception of dyspho
topsia, it is not always possible to predict how pronounced and dis
turbing the photic phenomena are going to be for each patient.13 Studies 
have reported good visual outcomes and high patient satisfaction with 
the LENTIS MPlus MF30 segmental refractive multifocal IOL, the lens 
which was implanted in our patient.2,41–43 Despite that, the patient 
experienced extreme halos and glare, which significantly affected his 
quality of life. In cases of uncertainty regarding the patient’s tolerance of 
multifocal optics, the Duet procedure could be an alternative because it 
can offer reversible trifocality by implanting a monofocal IOL in the 
capsular bag and a supplementary trifocal IOL in the ciliary sulcus, 

Fig. 4. Postoperative results using Halo & Glare Simulator revealed a low level of photic phenomena after the IOL exchange.  
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which can be relatively easily removed or exchanged afterwards.44–46 

4. Conclusions 

The IOL selection for the IOL exchange surgery carries no less 
importance than the IOL selection for the initial surgery. In patients with 
intolerance of multifocal IOLs, not only it is important to minimize the 
risk of positive dysphotopsia, but also to anticipate the predicament of 
losing multifocality. Recent developments in monofocal IOL technology 
present new options to improve visual function in cases of multifocal IOL 
explantation. 
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1. Rosen E, Alió JL, Dick HB, et al. Efficacy and safety of multifocal intraocular lenses 
following cataract and refractive lens exchange: metaanalysis of peer-reviewed 
publications. J Cataract Refract Surg. 2016 Feb;42(2):310–328. 

2. Venter JA, Pelouskova M, Collins BM, et al. Visual outcomes and patient satisfaction 
in 9366 eyes using a refractive segmented multifocal intraocular lens. J Cataract 
Refract Surg. 2013 Oct;39(10):1477–1484. 

3. Gibbons A, Ali TK, Waren DP, Donaldson KE. Causes and correction of dissatisfaction 
after implantation of presbyopia-correcting intraocular lenses. Clin Ophthalmol. 2016 
Oct 11;10:1965–1970. 

4. Galor A, Gonzalez M, Goldman D, O’Brien TP. Intraocular lens exchange surgery in 
dissatisfied patients with refractive intraocular lenses. J Cataract Refract Surg. 2009 
Oct;35(10):1706–1710. 

5. Kamiya K, Hayashi K, Shimizu K, et al. Multifocal intraocular lens explantation: a 
case series of 50 eyes. Am J Ophthalmol. 2014 Aug;158(2):215–220.e1. 

6. Jones JJ, Jones YJ, Jin GJ. Indications and outcomes of intraocular lens exchange 
during a recent 5-year period. Am J Ophthalmol. 2014 Jan;157(1):154–162.e1. 

7. Auffarth GU, Gerl M, Tsai L, et al. Clinical evaluation of a new monofocal intraocular 
lens with enhanced intermediate function in cataract patients. J Cataract Refract 
Surg. 2020 Sep 3. 

8. Unsal U, Sabur H. Comparison of new monofocal innovative and standard 
monofocal intraocular lens after phacoemulsification. Int Ophthalmol. 2021 Jan;41 
(1):273–282. 

9. Mencucci R, Cennamo M, Venturi D, et al. Visual outcome, optical quality, and 
patient satisfaction with a new monofocal IOL, enhanced for intermediate vision: 
preliminary results. J Cataract Refract Surg. 2020 Mar, 10;46(3):378–387. 

10. Steinwender G, Strini S, Glatz W, et al. Depth of focus after implantation of spherical 
or aspheric intraocular lenses in hyperopic and emmetropic patients. J Cataract 
Refract Surg. 2017 Nov;43(11):1413–1419. 

11. Woodward MA, Randleman JB, Stulting RD. Dissatisfaction after multifocal 
intraocular lens implantation. J Cataract Refract Surg. 2009 Jun;35(6):992–997. 

12. Mamalis N, Brubaker J, Davis D, et al. Complications of foldable intraocular lenses 
requiring explantation or secondary intervention-2007 survey update. J Cataract 
Refract Surg. 2008;34:1584–1591. 

13. Breyer DRH, Kaymak H, Ax T, et al. Multifocal intraocular lenses and extended 
depth of focus intraocular lenses. Asia Pac J Ophthalmol (Phila). 2017 Jul-Aug;6(4): 
339–349. 

14. Dick HB, Krummenauer F, Schwenn O, et al. Objective and subjective evaluation of 
photic phenomena after monofocal and multifocal intraocular lens implantation. 
Ophthalmology. 1999 Oct;106(10):1878–1886. 

15. Basarir B, Kaya V, Altan C, et al. The use of a supplemental sulcus fixated IOL 
(HumanOptics Add-On IOL) to correct pseudophakic refractive errors. Eur J 
Ophthalmol. 2012 Nov-Dec;22(6):898–903. 
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