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Lens design
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• Important step forward in ICL design development.

• Eliminates the need of iridotomies1

• Restores a more natural aqueous flow1

Source: K Shimizu. MD.
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M = minification effect

d = vertex distance

P = power of the lens



Posterior Chamber Concept

• A PIOL placed in the posterior chamber (before the crystalline lens and 
behind the iris), the Collamer lens comes closer to the nodal point of the 
ocular refractive system and contributes to the optimal retinal image 
formation in highly myopic eyes. Clin Exp Optom 2014; 97: 516–522.

• Retro-irideal or pre-lenticular position is ideal for a gain of 23% in optical 
efÏcacy. Lovisolo. Posterior phakic chamber lenses. Chapter 3.

• Amplification factor of the visual angle (1.26). The ICL Optical Zone 
corresponds to an optical zone at the corneal plane which is larger by a 
factor of 1.26. Lovisolo. Posterior phakic chamber lenses. Chapter 8. 

• Jack Holladay rule of thumb: “for each diopter of correction there is 2% 
mag for Plus and 2% min for minus.  So, 12.5 D aphakic spectacles are 
25% larger then emmetropia.  Each line of visual acuity is 25% larger than 
the line below, so if a person were -12.5 D of myopia and saw 20/20 with 
glasses, they should be 20/16 after refractive surgery to be comparable.”





Posterior Chamber pIOLs Characteristics
Treatment options for the future

• A pIOL is an additive procedure (a lens is implanted inside the eye) that can be removed. 

• IOL power calculation in eyes after previous phakic IOL implantation  in comparison with eyes after previously performed corneal 

refractive procedure is more precise and predictable1. 

• Corneal based refractive procedures can be done after phakic intraocular surgery2. 

Placement is discreet

• Because the Visian ICL is implanted in the posterior chamber, behind the iris, unlike other phakic IOLs, the lens is invisible to both the 

patient and any observer. 

Preserves accommodation3 as  crystalline lens is not removed. 

1. Lens surgery after previous refractive surgery. Section 4. Chapter 11.

2.Laser in situ Keratomileusis and Photorefractive Keratectomy for Residual Refractive Error After Phakic Intraocular Lens Implantation. César A Sánchez-Galeana, MD; Ronald J 

Smith, MD; Xavier Rodriguez, MD; Miguel Montes, MD; Arturo S Chayet, MD. Journal of Refractive Surgery. 2001;17(3):299-304. 

3.Phakic Intraocular Lenses. Surv Ophthalmol. 50: 549-587, 2005. C. Lovisolo, D. Reinstein. 







Approval Ranges











Peripheral Iridotomies (PIs)

• Two YAG Iridotomies (0.5 to 0.8 mm) placed superiorly, 90º apart should be placed 1 to 2 weeks 
prior to surgery

• Check patency of iridotomies prior to surgery and at the end of surgery

• Prevents pupillary block 10:30 13:30



Horizontal White to White (WTW)

WTW



Horizontal White-To-White

 During the FDA Clinical Trial for the ICM/TICM, the Horizontal WTW diameter and ACD 
(endo) were used to determine the ICL overall diameter (length).

 The WTW values were obtained using Calipers at the slit lamp or using the Orbscan unit.
U.S Food and Drug Administration Clinical Trial of the Implantable Contact Lens for Moderate to High Myopia. Ophthalmology 2003. 



Orbscan
The Orbscan is a non-contact topography system used for anterior 
segment evaluation. 

It uses the horizontally moving scanning camera to acquire slit 
images. After image reconstruction, a mathematical three-
dimensional model of the cornea and the anterior segment is 
calculated.1

Manufacturer Bausch & Lomb

Type Optical

Measurement Principle Slit-scanning with Placido disk topographer

Models Orbscan, Orbscan II, Orbscan IIz, Orbscan 3

Measurements WTW, ACD (epi or endo), Keratometry (K), CT

Comments Automated vs. Manual (Digital Caliper, Eye Metrics)

1. Domínguez-Vicent A, Pérez-Vives C, Ferrer-Blasco T, García-Lázaro S, Montés-Micó R. Device interchangeability on anterior chamber depth and white-to-white measurements: a 

thorough literature review. Int J Ophthalmol. 2016;9(7):1057-1065. doi:10.18240/ijo.2016.07.20Technologies for anatomical and geometric characterization of the corneal structure 

and anterior segment: a review. Semin Ophthalmol. 2015;30(3):161-170. doi:10.3109/08820538.2013.835844



IOLMaster

Manufacturer Carl Zeiss Meditec

Type Optical

Measurement Principle Swept Source OCT + Partial Coherence Interferometry (PCI)

Models 1, 2, 3, 4, 5.4, 500, 700

Measurements WTW, K, ACD (epi), LT, Central Corneal Thickness (CCT), Axial Length 
(AL), PS



Pentacam

Manufacturer Oculus Optikgeräte GmbH

Type Optical

Measurement Principle Scheimpflug Topography System

Models 2002: Pentacam
2007: Pentacam HR
2015: Pentacam AXL
2019: Pentacam AXL Wave

Measurements WTW, ACD (epi or endo), K, CT

Comments Pentacam AXL has integrated Axial Length measurement in addition to 
AS tomography, the original function of Pentacam HR.

• The Pentacam rotating Scheimpflug camera (Oculus, Wetzlar, Germany) imaging 

system is a rapid, non-contact modality that enables the study of the eye’s anterior 

segment using a blue light‑emitting diode and a rotating Scheimpflug camera. Using 

the Pentacam rotating Scheimpflug camera, the patient was asked to fixate straight 

ahead on the blue circular fixation target. 

• The rotating camera captured up to 25 slit images of the anterior segment in less than 

2 s, whereas the horizontal WTW and the ACD were automatically yielded by the 

imaging system.1

1. Calvo-Sanz JA, Poyales F, Zhou Y, Arias-Puente A, Garzón N. Agreement between the biometric measurements used to calculate the size of the implantable collamer lenses 

measured with four different technologies. Indian J Ophthalmol. 2022;70(5):1586-1592. doi:10.4103/ijo.IJO_2217_21





Definition of VAULT

Distance between the posterior 
surface apex of the ICL and the 
anterior apex of the crystalline 
lens **

vault
*
vaultICL

Vault



Examples of ICL postop Vault
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Packer M. Meta-Analysis and review: effectiveness, safety, and central Port design of the intraocular collamer lens. Clin Ophthalmol 2016;10:1059–77 



• Only four sizes

• A number of parameters

• Many formulas use linear regression models

• Significant Noise: postoperative lens position

Why a correct prediction is so difÏcult?





Linear Regression: y = 1.01x +0.04

Supervised Learning: Regression

Polynomial Regression: y = b₀ +b₁x + b₂x²

Decision Tree Regression

NIBUT

SEQ LASIK

< 5 else

ICL

< -10 else

SMILE



Machine Learning

• 88% of predictions are within the 

range of 250 µm of accuracy

• accuracy improvement of 16%

Manifacturer’s Nomogram

• 72% of predictions are within the 

range of 250 µm of accuracy
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Features Importance



Phakic IOLs – Surgical Technique



Immediate Pre-Op 

 The patient should be prepared for surgery according to standard operating 

procedure.

 Ensure sufÏcient pupil dilation to allow for easy and effective manipulation of the 

ICL behind the iris. 

 Typical pre-surgical dilation ophthalmic drops: Tropicamide, Phenylephrine or per 

surgeon’s operating procedure.

Well dilated pupil



Surgical Technique

• Two Paracentesis (help with manipulation of the lens without crossing the center of the pupil)

•  Anesthetic injection

•  Viscoelastic injection

•  Temporal, clear corneal incision (less than 3.5 mm) typically 3 to 3.2 mm

•  Injection of ICL into the AC

•  (Injection of viscoelastic on top of the ICL)

•  Positioning of ICL posterior to iris

•  Check for proper centration and alignment

•  Irrigation (and aspiration) of viscoelastic

•  (Constriction of pupil (miotic))

•  Confirm patency of the iridotomies- in non-central port Visian ICL models

•  Immediate post-op check (typically 1 to 4h postop)



Example of ICL Loading Video





Recommended ICL Positioning Instruments

Deitz tucker

Pallikaris olive tip

Vukich ICL Manipulator 

Batlle ICL Manipulator







Post-op Medication: Surgeon’s standard procedure and 
medical judgement

 Follow your standard procedure. 

 Medications may include antibiotics and anti-inflammatories. 

 Diamox 1+2 tablets 

 Patient’s accommodation close to the clinic



• “Extremes of vault must be 
viewed as risk factor for adverse 
events, not as adverse events in 
and of themselves”

•  Adequate vault range 90 to 1,000 
microns1,2

•
 Ideal vault range 250 – 750 
microns3

M. Packer. Clinical Ophthalmology 2016 June 

1. Gonvers M, Bornet C, Othein-Girard P. Implantable Contact Lens for Moderate to High Myopia; relationship of vaulting to cataract formation. J Cataract Refract Surg 2003; 29:918-924

2. Dougherty PJ, Rivera RP, Schnieder D, Lane SS, Brown D, Vukich J. Improving accuracy of phakic intraocular lens sizing using high-frequency ultrasound biomicroscopy. J Cataract Refract Surg 

2010; 37: 13-18.

3. Alfonso JF, Fernandez-Vega, L, Lisa C, Fernandes P, Jorge J, Montes-Mico R. Central Vault after phakic intraocular lens implantation: Correlation with anterior chamber depth, white-to-white 

distance, spherical equivalent, and patient age. J Cataract Refract Surg 2012; 38:46-53





















Proven Predictability1

The EVO Visian ICL product family offers predictable outcomes across a broad range of treatment correction1

Spherical Equivalent Attempted vs Achieved

1. Parkhurst G, Psolka M, Kezirian G. Phakic intraocular lens implantation in United States military warfighters: A retrospective analysis of early clinical outcomes of the Visian ICL. J Refract Surg. 

2011;27(7):473-481.

No nomograms needed

Refraction!



Patient Experience

In a pivotal FDA study, the EVO Visian 

ICL Product Family showed 99% 

patient satisfaction1

Patient Satisfaction

Patient Satisfaction at 3 years (n=341)

1. MICL PMA data: P030016.
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