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Implantable Collamer

Lens (ICL)

Ihab M. Osman

Predictable and 
affordable 

Allows 
permeability 
to nutrients 

Easily 
inserted 

Biocompatible 

Transparent 

Safe to Lens 
, cornea , 
zonules  
,iris

Allows Free 
Flow of 
Aqueous 

Criteria Of 
an Ideal 
Phakic IOL
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1889 

CLE for 
myopia 

Fukala
Surgery”  

1950s

Concave 
lens into 

the 
phakic 
eye to 
Correct 
myopia

1988 

Baikoff: 
Anterior 
chamber 
angle-
fixed 
IOL

Mid 1980s 
Fyodorov
Posterior 
chamber 
phakic 
IOLs 

1991 

Artisan
-Worst 
iris 
claw 
lens  

1993

First PC 
collagen 
copolymer 
Visian
ICL 

implantat
ion

2011 

First 
ICL V4c

2005 

FDA 
APPROVES 
Visian
ICL V4

Time Line

Implantable Collamer Lens (ICL)

• ICL is made from 100 % biocompatible soft flexible 

gel lens to be implanted in the ciliary sulcus .

• The material porcine Collagen (1%) is polymerized 

with HEMA (99%) Hence collagen copolymer = 

Collamer
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General Characteristics of 

ICLs

ICL diopteric ranges

ICLTM Myopia (-0.5 D to -18 D)(-23.0 D)

ICLTM Hyperopia (+0.5 D to +10.0 D)

Toric ICLTM  +1.0 D to +6.0 D (cylinder) 
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• . 

V4B V4C Toric
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Vaulting Of ICL
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STARR VISIAN ICL Eyecryl IOL
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Reversible , 
predictable And 
biocompatible

Suitable for 
Bioptics

Closer to 
nodal point 
so EOZ is 
1.25 times 
Larger than 

LVC

Less 
Minifications 

of images

Better quality 
of images than 
LVC less coma 

And SA

Preserves 
Accommodation

Corrections 
of higher 
errors

Advantages 
of ICLs

Prerequisites for ICLs

• Age from 18 t0 45 years 

• Not fit for LASIK surgery (High Myopic error)

• Intolerant to contact lens and refusing glasses

• Clear , stable Lens

• Ophthalmologically free form ocular pathologies(, 

glaucoma , uveitis, corneal disorders, KC , etc…) 

• Better with no history of previous ocular 

surgeries
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Preoperative considerations

Both cycloplegic and manifest
Stable refraction(≤0.5D change in 6months) 

Minimal ACD is 2.8 mm

Compare both eyes
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We must assess ACD in the center and in the 

periphery

The peripheral depth must be 

checked because this is where 

myopic IOLs have greater 

thickness.
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Preoperative considerations

White to white measurement

Double check 
WTW

Compare Both 
eyes

IOL-MASTER® may overestimate WTW(0.34mm to 0.5mm)

May lead to an oversized ICL. 
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Oversized WTW =Oversized 
ICL= Increased ICL Vault

Ideal size ICL 
Vault of 0.250- 0.750 mm
(0.5 – 1.5 C. Thickness) 

Undersized WTW=Undersized 
ICL = Decreased ICL Vault

Preoperative considerations
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Anterior Chamber Angle

• NORMAL VALUES:

➢ ACV≥ 100 mm3

➢ ACA ≥ 24○

➢ ACD ≥ 2 mm 

• IF LESS THAN THESE VALUES MAY LEAD TO ACG

• FOR PHAKIC IOLS :

➢ ACV≥ 100 mm3

➢ ACA ≥ 30○

➢ ACD ≥ 3 mm

ANTERIOR CGAMBER PARAMETERS 

ACD /ACV/ACA
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Preoperative considerations

Effect of ICL on endothelium

British Journal of Ophthalmology 2021

• 4.03%±2.2% reduction in ECD
• Vault was the most significant factor for changes 

in ECD
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( ≥ 2500/mm2) ( ≥ 60%) ( <30%)

Preoperative considerations
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Online 
calculator  
https://ocos.staarag.ch/ 

Toric ICL
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Phakic IOL informed consent
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Intra -Operative Complications of ICL

➢ Torn ICL = replace
➢ Wrong orientation = reposit
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Glare and Halo after ICL Implantation

•Pupil size

•Optic size

•High myope

Retained OVD

Wrong calculation

Refractive surprises
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IOP  rise

• Improper sizing = high vault  ICL

• Retained OVD

• Uveitis 

• Steroid response

• Pigment dispersion

• Puillary block(old designs)

➢Rotation of toric IOL

➢Cataract   

➢Corneal edema 

➢ Infections

➢Myopic maculopathy 

➢Angle anomalies, synechiae, or NVs.

➢Zonular anomalies (ICLs)

➢Loss of endothelial cells at a faster rate

Other Postoperative Complications
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