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Introduction 

Refractive error correction has become a long standing 

debate, from the traditional use of spectacles and contact lenses 

to the era of keratotomy and LASIK.An alternative for the 

refractive errors' management is the phakic IOL. Phakic 

intraocular implants overcome the disadvantages of corneal 

refractive surgeries and have been shown to correct successfully 

ametropia (Baton et al., 2006). 

Many patients with high myopia cannot see well with 

glasses, and their thickness may cause psychological problems. 

Others cannot tolerate contact lenses. So these patients need 

other solutions for their myopia (Fechner et al., 1989).  

The field of phakic IOLs has experienced tremendous 

evolution in recent years. The increased knowledge on anterior 

segment anatomy and the availability of better imaging 

technologies along with improved IOL designs and surgical 

techniques have led to higher success rates with these lenses. 

Compared to corneal refractive surgery, phakic IOLs compete 

favorably for the correction of high ametropias, with excellent 

predictability, efficacy, safety, and quality of vision ( Alio J.L , 

2004). 

Compared to laser corneal surgery or crystalline lens 

exchange surgery, correcting moderate and high ammetropias 

with phakic IOLs not only allows maintenance of 

accommodation, but also offers a better quality of vision, some 

reversibility of the procedure and easy management of 

postoperative residual error. Moreover, they maintain the 

original shape of the cornea, thus not altering optical qualities 

of the cornea (Lackner et al., 2003). 
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Since 1986 when Fyodorov first implanted a phakic IOL 

in the prelenticular space to correct high myopia, several 

posterior chamber phakic IOLs of his derivation have been 

developed. Results with phakic IOL materials and designs used 

to date suggest that both biocompatibility with an adequate 

spacing from sensitive intraocular structures are required for 

improved safety in all patients (Zaldivar et al., 2000). 

For implantation of a phakic IOL in the prelenticular 

space, we would ideally desire materials that would allow 

permeability of nutrients and circulation of aqueous humor, and 

would not cause crystalline lens trauma (Zaldivar et al., 

2000). 

The Implantable Collamer Lens (ICL) is another type of 

Phakic Intraocular Lens which is manufactured from a soft 

foldable polymeric material called Collamer.The cornea is 

actually comprised of collagen and so this material provides 

excellent biocompatibility and superior optical capability. It is 

readily implanted behind the iris by gently folding it and 

injecting into the anterior chamber through a tiny incision only 

3.0mm in length placed by the surgeon at the clear edge of the 

cornea (Carlisle and Herskowitz , 2010).  

The ICL offers vision correction that’s sharper, clearer, 

more vivid, and has greater depth and dimension than other 

procedures. The main advantage of the ICL over traditional 

corrective laser eye surgery is that patients may experience 

significant improvement in quality of vision after the lens is 

implanted (Sarver et al., 2003). 

When compared to the results of corneal refractive 

surgery, the ICL may produce superior vision quality as 

evidenced by fewer higher order aberrations. Patients 

experience a nearly immediate visual recovery and “Wow!” 
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results (Martin et al., 2003).  

Aim of the work 

 

The aim of this study is to review the implantable contact 

lens (ICL) as regards its indications, surgical technique, 

advantages and complications. 
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Refractive Errors 

Myopia 

Myopia is the most common visually significant 

refractive error, with a prevalence of nearly 25% for Whites and 

13% for Blacks. The myopic eye brings a pencil of parallel rays 
of light into focus at a point anterior to the retina. This point, 

the secondary focal point of the eye, is in the vitreous ( Fig. 1.1 

A). Light rays emanating from a point on the retina focus to a 

far point in front of the eye, between optical infinity and the 

cornea(Fig. 1.1 B). Rays that diverge from this point are 

brought to focus on the retina without the aid of 

accommodation. For the full correction of myopia, a distance 

corrective lens placed in front of the eye must have its 

secondary focal point coincident with the far point. The newly 

created optical system allows parallel rays that come from 

infinity to diverge as if they originated from the far point of the 

eye and thus focus on the retina. In refractive surgical 

procedures for myopia, the refractive power of the cornea, or 

the crystalline lens, is reduced so that parallel rays from infinity 

can also focus on the retina (Mimura and Azar, 2008). 

 
Fig. 1.1:A, Myopia with accomodation relaxed.                                                

A, parrallel light rays from infinity focus to a point 
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anterior to the retina, forming a blurred image on the 

retina (Kevin et al., 2008). 

 
B, light rays emanating from a point on the retina focus to a 

far point in front of the eye, between optical infinity and the 

cornea( Kevin et al., 2008). 

 

Myopia can be corrected by 3 different means, as follows: 

• Optical devices (i.e., glasses, contact lenses). 

• Corneal refractive procedures (i.e., radial keratotomy 

[RK], photorefractive keratoplasty [PRK], laser-assisted 

in situ keratomileusis [LASIK]).  

• Intraocular procedures (i.e., clear lens extraction with or 

without lens implantation and the use of phakic 

intraocular lens [IOL] implants). 

The important facets of each procedure are the ease of 

application, the accuracy, the period of recovery, the quality of 

vision, the long-term stability of the results, and the minor or 

major complications. Also important are the possibilities of the 

reversal of the procedure and the successful management of 

complications (Verma et al., 2008). 
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While there is some variability in terminology found in 

the literature, the following definitions will be used to stratify 

levels of myopia: low (less than -3.00 diopters D), moderate (-

3.00 to -6.00 D). and high (greater than -6.00 D). Visually 
significant myopia is considered to be -1.00 D or greater. These 

specific stratifications are chosen because they are most 

representative of those used in the literature. In addition, the 

efficacy of different refractive techniques varies with attempted 

correction. In general, photorefractive keratectomy (PRK) 

provides effective results for patients with low myopia while 

laser in-situ keratomileusis (LASIK) is effective for low and 

moderate myopia. Phakic intra ocular lenses (IOLs) will likely 

address high myopia (Hamilton et al., 2004). 

 :High Myopia 

Patients who are poor candidates for laser correction may 

be candidates for phakic IOL. Excimer lasers approved by the 

Food and Drug Administration (FDA) can usually treat myopia 

of up to -12 to -14D. However, the higher the intended 

correction, the thinner and flatter the cornea will be 

postoperatively. For LASIK surgery, one has to preserve a safe 

residual corneal stromal bed of at least 250μm (a more 

conservative value of 300μm is preferred) (Sakimoto et al., 

2006).  

There is also a limit in the amount of central flattening that 

one can induce in the cornea, which is usually around 34-36D 

(final keratometry). Beyond these limits, there is an increased 
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risk of developing corneal ectasia due to thin residual stromal 

bed and loss of visual quality. It was also shown that LASIK 

induces significant spherical aberration and coma compared to 

phakic IOLs for high myopia. Because of these risks there is a 

current trend toward reducing the upper limits of LASIK and 

PRK to around -8 to -10D. Above these limits and in cases 

where the cornea is too thin or too flat for laser surgery, phakic 

IOLs become the major alternative (Sarver et al., 2003). 

The Implantable Contact Lens (ICL) (STAAR Surgical 

AG, Nidau, Switzerland) is a flexible, posterior chamber phakic 

intraocular lens (IOL) for the correction of myopia and 

hyperopia (Uusitalo et al., 2002). 

In December 2005 the ICL was approved by the FDA for 

the correction of high myopia. The Visian ICL (implantable 

collamer lens) is a posterior chamber phakic IOL approved for 

the correction of: 

• The correction of myopia ranging from -3 to -15 diopters 

(D) with less than or equal to 2.5D of astigmatism. 

• The reduction of myopia ranging from -15D to -20D  

with less than or equal to 2.5D astigmatism. 

• Adults 21-45 years of age with an anterior chamber 

depth (ACD) of 3.00 mm or greater, and a stable 

refractive history within 0.5D for 1 year before 

implantation (Carlisle and Herskowitz , 2010). 

Hyperopia:  

The hyperopic eye brings a pencil of parallel rays of light 

into focus at a point behind the retina (Fig.1.2 A). 

Accommodation of the eye may produce enough additional plus 

http://www.nlm.nih.gov/medlineplus/ency/article/001015.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001015.htm

