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Abstract
Refractive lens exchange (RLE) still has a role in young age with anisometropia, or in an eye that is anatomically not suitable for phakic 

intraocular lens (IOL) implantation or in high hypermetropia. Furthermore, in the presence of water vacuoles in the crystalline lens above 

the age of 40, it is recommended to perform RLE rather than phakic IOL implantation. Multifocal refractive IOLs are designed with several 

optical zones on the IOL. Apodised diffractive multifocal IOL has gradual diffractive steps on the IOL implant that create a smooth transition 

between focal points. RLE is a surgery with the same risks of a cataract surgery. Complications do occur in RLE. The mean incidence of 

retinal detachment is 1 % while the mean incidence of cystoid macular oedema is 0.1 %. Contraindications include unstable refraction, 

amblyopia and the presence of certain eye pathologies as age-related macular degeneration, glaucoma, diabetic retinopathy and a high 

risk of retinal detachment.
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Emmetropia is defined as the state of refraction of the eye in which parallel 

rays of light falling on the cornea come to focus to a point on the retina 

while accommodation is at rest. Refractive errors comprising myopia, 

hyperopia and astigmatism, represent deviation from emmetropia, and if 

significant, they often require correction.1 

There are various surgical options to correct refractive errors. The surgical 

armamentarium includes refractive corneal surgery, phakic intraocular 

lenses (IOLs) and refractive lens surgery. When laser refractive surgery is 

not a suitable approach, whether due to an excessively thin cornea or 

a too steep or too flat cornea, or a refractive error that is beyond what 

could be corrected with the available corneal thickness, we can resort  

to either phakic IOL implantation or refractive lens exchange (RLE).2

Indications
RLE still has a role in young age with anisometropia, or in an eye that 

is anatomically not suitable for phakic IOL implantation or in high 

hypermetropia. Furthermore, in the presence of water vacuoles in the 

crystalline lens above the age of 40, it is recommended to perform RLE 

rather than phakic IOL implantation.2

In order to be compared to refractive surgeries, RLE should aim to 

cover the visual quality and accommodation, should induce minimal 

aberrations, should be as safe as laser refractive surgery and its cost 

should not be higher than laser refractive surgery.

Several methods are available for correction of presbyopia, including 

glasses (bifocal or multifocal), contact lenses (monovision or multifocal 

contact lenses), scleral surgeries (e.g. scleral expansion bands and 

anterior ciliarysclerotomy), laser-assisted in situ keratomileusis 

[LASIK] and presbyopia correcting IOLs). Presbyopia correcting IOLs 

include single optic IOLs, dual optic IOLs and deformable optic IOLs. 

New technology IOLs include Calhoun light adjustable IOLs, LiquiLens 

IOLs and the new bioptics (refractive IOLs + intracorneal lenses).3

Intraocular Lenses
Multifocal refractive IOLs are designed with several optical zones  

on the IOL. These zones provide multiple focal points, allowing  

for an improvement in distance, intermediate and near vision. The 

Rezoom™ multifocal lens has a patented new design called Balanced 

View Optics technology. This lens design creates multiple focal points 

so the patient can see well at a variety of distances, be it near, mid-

distance or far.3

On the other hand, the Acrysof ReSTOR IOL is an apodised diffractive 

multifocal IOL. This type of IOL has gradual diffractive steps on the 

IOL implant that create a smooth transition between focal points.  

The IOL also bends incoming light to the multiple focal points to increase 

vision in various lighting situations. This unique technology optimally 

manages light energy delivered to the retina because it distributes the 

appropriate amount of light to near and distant focal points, regardless 

of the lighting situation. 

Apodised diffractive optics are designed to improve image quality while 

minimising visual disturbances. This results in an increased range of 

quality vision that delivers a high level of spectacle freedom.4
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The SmartLens IOL is an injectable accommodating IOL design. It is made 

from a thermodynamic hydrophobic acrylic gel polymer and is flexible, 

and it can be made into any size, shape and diopteric power customised 

for the individual patient. At room temperature, the material can be 

formed into a rod of 3 mm in length and approximately 2 mm in width and 

can therefore be implanted into a patient’s eye through a normal incision. 

Upon reaching body temperature, the IOL then reconfigurates into its 

original size, shape and diopteric power, filling the entire capsular bag.

The Acrysof Toric IOL is a single piece hydrophobic acrylic posterior toric 

IOL that corrects 1.03, 1.55 and 2.06 diopters (D) at the corneal plane. 

However for toric IOLs, for every 1 degree of rotation, 3.3 % of the IOL 

cylinder power is lost. So 30 degrees of rotation may completely negate 

the cylinder power correction of a toric IOL.

Complications
RLE is a surgery with similar cataract surgery risks. It also presents the 

difficulties of IOL choice, the predictability of post-operative refraction, 

induced and residual astigmatism, retinal detachment, contrast sensitivity 

and the incidence of posterior capsule opacification (PCO).5

Regarding the visual results in myopic RLE, Colin et al.1 reported 100 % 

improvement in uncorrected visual acuity (UCVA), 75 % improvement in 

best-corrected visual acuity (BCVA) of 2 lines or more and 0–4 % loss of 

BCVA. Gabric et al.6 found that RLE was predictable in 87.5 % of cases 

within 1D and in 95.8 % of cases within 2D.

In hyperopic RLE, 88 % of low hyperopes were within 1D of the target 

refraction while only 58 % were within 1D of the target refraction.

Complications do occur in RLE. The mean incidence of retinal detachment 

is 1 % while the mean incidence of cystoid macular oedema is 0.1 %. The 

risk of retinal detachment following RLE increases in young age, male 

gender, myopic subjects, eyes with an axial length exceeding 27 mm, 

posterior capsule rupture and post-operative Yttrium aluminium garnet 

(YAG) capsulotomy. In the latter procedure, precautions to decrease the 

risk of retinal detachment include using low power laser and aiming for 

a small-diameter posterior capsulotomy.

On the other hand, a different bundle of complications occurs in eyes 

with a short axial length. These include suprachoroidal haemorrhage 

and malignant glaucoma.

For the best results, adequate pre-operative care should be exercised. 

The pre-operative patient counselling should include explaining the 

limitations of the surgery including the matter of presbyopia, exploring 

the patient’s expectations and explaining the possible need for a 

post-operative enhancement as well as the possible post-operative 

visual symptoms.

Contraindications
Patient selection is of paramount importance. Contraindications 

include unstable refraction, amblyopia and the presence of certain eye 

pathologies such as age-related macular degeneration, glaucoma, diabetic 

retinopathy and a high risk of retinal detachment. Good candidates  

are presbyopic hyperopes, as well as high and moderate myopes.

Since available IOLs are inferior to the crystalline lens, then in order to 

give the patient an acceptable distance and reading vision, we need 

to use either monovision, monofocal IOLs plus reading glasses or 

multifocal IOLs.

RLE is an elective surgery, performed on eyes with 20/20 BCVA, in a 

patient with high expectations, hence before performing RLE, the 

surgeon needs to be comfortable with the technique of cataract 

surgery, and should be able to obtain predictable post-operative 

refraction in routine cataract surgeries first. In this respect, some 

modern biometry formulae have added greatly to the predictability of 

refractive outcomes in eyes with a too short or too long axial length.7 

Moreover, special care should be given to minimising the relatively high 

risk of PCO in these young subjects. A well-centred anterior continuous 

curvilinear capsulorrhexis (ACCC) that covers the edge of the optic 360 

degrees is essential, together with removing the lens’ epithelial cells 

meticulously at the conclusion of surgery. Square edge acrylic IOLs also 

have a role in decreasing the incidence of PCO.

Conclusions
In conclusion, advances in IOL and phaco technology have added 

to the safety and efficiency of cataract surgery and guarantee of 

refractive results and allowed the procedure to be used for RLE in 

patients not suffering from cataract. Yet, RLE is not for every patient 

considering refractive surgery. Attention to proper patient selection, 

intraoperative technique and post-operative management has 

resulted in excellent outcomes. n
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