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Best Refractive Surgical Procedure? 



Lens (ICL/RLE)     Cornea (LVC)  ? 



Myopia - World 

 
• Myopia 7x in crease - almost half of the world’s population by 2050  
• 5 billion with myopia 
• 1 billion with high myopia (>-6D) 

 
United States and Canada  
• increase to 260 million, or close to half of the population, up from 89 million in 2000 
• High myopia 66 million    5x  increase 



 



USAUSA – past 25 yrs 

• 20-25million LVC procedures 

• Now flat 800,000/yr  

 

•  (vs 500,000 ICL’s) 

• (international 1.5 million ICL’s) 
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Excimer Laser US FDA approvals :   
VISX / Wavelight 

• Myopia: up to - 12.00 diopters sphere 

•  Astigmatism: up to 6.00 diopters 

• Hyperopia: up to +6.0 diopters 



 

What What is Prolate? 



 



 







LVC 

 



E      What What is should be the upper limit for LVC? 

LVC ? 
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LASIK satisfaction:  96%     
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LASIK 4%  “not” satisfied :  1 million      



      Irregular Astigmatism 



LLASIK / PRK induced ectasia / scarring 

• RGP/Scleral Lenses? 

• Pts: “didn’t sign up for this” 

• Alternatives?  



Surgical 

• Corneal X-Linking 
• IC-8 IOL 
• Corneal Transplantation: DALK 



Corneal Cross-linking? 
LASIK/RK ectasia 



 



 



Cornea Transplants  - DALK: You Won’t Believe Your Eye’s!  Variations: 

http://www.icanseeclearly.org/annual-meeting?open=1
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Case #1: 
LASIK Ectasia: 
-7.0 + 7.0 x 20/50 

Richard Erdey, MD 

Case #1: 
LASIK Ectasia: 48yo male, CL intol 
-7.0 + 7.0 x 20/50 



 
 
Case #1: 
OD: DALK 9.5mm dia: 8 mos post-op  
(2 mos after suture removed) 
+1.25 + 1.5 x 175 x 20/20-removed) 
+1.25 + 1.5 x 175 x 20/20-1.5 x 175 x 20/20- 

Richard Erdey, MD 



CASE #2:  
 
2/2016: 33 yo male referred 3 mos  after cross linking OS (right eye not x-linked) 
 “I still cannot see out of my left eye and vision very poor right eye – especially at night” 
12/2015 OS: Corneal Cross-linking (performed by original LASIK surgeon)  
2008 LASIK OU for low myopia (-3.0D OU)  “ vision OK for for initial 4 yrs” then developed ectasia OU 
 

• OD: -2.50+2.0x165 20/40 
 
 
 
 
 

• OS: 20/150 
 
 

Richard Erdey, MD 



Case #2:  
11/2022 Topo below EXTREMELY HAPPY! 
2/2022 Staar Toric ICL OD: 13.2 -8.0/2.5  OS: 13.2 -7.5/4.0  
6/2019 OS: DALK 9.5mm 
6/2016 OD DALK 9.5mm 

This image cannot currently be displayed.

 
• OD: Uncorrected VA 20/20 
•         -0.25+0.5x136 

 
 
 

• OS: Uncorrected VA 20/25 
•        -1.0+1.0x100 20/20- 

 

Richard Erdey, MD 



Case #3   
8/2021: 64 yr old female referred c/o poor vision / severe night glare both eyes last 22yrs “ever 
since PRK” both eyes. Told she developed “central corneal haze” both eyes and  “nothing they 
could do”  
1999 OD undercorrection added paired corneal intacs 
1999 PRK high myopia (-13.0 both eyes) 
 
 

 
 
 
 
 
 
 
 

Right: (Dominant) 
• uncorrected VA 20/30 
• -0.25+1.0x96 20/30  
• Glare 20/100 
• Very flat central K’s (35D) 
• central corneal haze 
• Paired intacs  
LEFT 
• Uncorrected VA 20/150 
• -3.0+1.75x86 20/40 
• Glare 20/400 
• Very flat central K’s (37D) 
• Central corneal haze 

 
 
 

Richard Erdey, MD 



Case #3   
 
 

Right eye: Central corneal haze and intacs 

 
 
 
 
 
 
 
 

 

Richard Erdey, MD 



Case #3   
 
 

OD: 375u (central cornea thickness after       
PRK subtracted 150u) 

 
 
 
 
 
 
 
 

 OS 359u (PRK subtracted 150u)  

Richard Erdey, MD 



Case #3 
3/1/2023 topo below  
2/1/2023 OS removed running corneal suture  
6/21/2022 OS DALK 9.5mm bed/9.75mm donor laterality matched nasal marked 
10/2022 OD -14.75+5.5x115 Cat Ext w toric B&L MX60T5.0 6.5D x 106 
8/2022 OD removed running corneal suture   
11/2/2021 OD Removed intacs/DALK 9.5mm bed/9.75mm donor laterality matched  

Right eye 
• Uncorrected VA 20/30 
• -1.50+1.50 x 135 20/25 
• Pt is THRILLED with improvement in visual 

quality and elimination of glare after 20+ 
yrs!!! 
 

• Left eye 
• -12.0+3.5x 55 20/60 
• (note: high myopia temporarily restored – 

will be neutralized after planned cataract 
extraction with toric IOL 

 
 
 
 
 

 

Richard Erdey, MD 



Large dia. DALK – Case Reports  

      
 
 

• https://www.icanseeclearly.com/cornea-transplant-surgery-2/ 

https://www.icanseeclearly.com/cornea-transplant-surgery-2/








ICL? 

Best Refractive Surgical “Move”? 



EVO/EVO+ VISIAN® Implantable 
Collamer® Lens (“EVO”) 
Clinical Update 

Richard Erdey, MD 

Erdey Searcy Eye Group 



EVO Visian ICL™ (Implantable Collamer Lens) for Myopia and Myopic 
Astigmatism 

 
• Posterior chamber phakic IOL made of STAAR’s unique Collamer® material 

• Poly-HEMA based Collagen co-polymer 
 

• 1998    Richard Erdey MD investigator US FDA ICL Myopia Multicenter  
                   Clinical Trial (550 eyes) 

 
• 2005     US FDA Approval of V4C MICL (Spherical Myopia) 

 
• 2018     US FDA Approval of Toric ICL (Myopic Astigmatism) 

 
• 2022      US FDA Approval of EVO Visian ICL family of lenses  
                   (includes EVO, EVO+ ,EVO +Toric, EVO Toric)      I 



The EVO ICL 

• The addition of the central port to EVO facilitates the flow of aqueous humor through the lens, 
eliminating the need for peripheral iridotomies (PIs) prior to implantation. 

 

 

EVO/EVO+ Sphere EVO/EVO+ Toric 



The EVO ICL Family of Lenses 



The EVO ICL 

• central port to EVO facilitates the flow of aqueous humor through the lens,  

eliminating the need for peripheral iridotomies (PIs) prior to implantation. 

• optic diameter EVO: 4.9 mm to 5.8 mm,  

• optic diameter of EVO+: 5.0 mm to 6.1 mm 

• STAAR’s Collamer® material - proven history of over 20 years with more than 2 million EVO lens 
implants worldwide. 

 

EVO/EVO+ Sphere EVO/EVO+ Toric 



The advantages of EVO Visian ICL include: 

• Sharp, clear vision1 

• Excellent night vision2 

• Quick procedure and recovery 
• Protection from UV rays 
• REVERSIBLE by the surgeon (future cataract surgery) 

 

1. Igarashi A, Kamiya K, Shimizu K, Komatsu M. Visual Performance after implantable Collamer lens implantation and wavefront-guided laser in 
situ keratomileusis for high myopia. Am J Opthalmol. 2009. 

2. Martinez-Plazs E, Lopez-Miguel A, Lopez-De La Rosa A, et al. Effect of the EVO+ Visian Phakic Implantable Collamer Lens on Visual 
Performance and Quality of Vision and Life, Am J Ophthalmol 2021;226: 117–125. 

3. Ganesh S, Brar S, Pawar A. Matched population comparison of visual outcomes and patient satisfaction between 3 modalities for the 
correction of low to moderate myopic astigmatism. Clin Ophthalmol. 2017 Jul 3;11:1253-1263. 



ICL is REVERSIBLE 

 



The advantages of EVO Visian ICL include: 

Unlike LASIK, the ICL: 
• “Spares” the cornea 
• No irreversible removal of corneal tissue 
• Does NOT change cornea shape  (Prolate to Oblate) 
• Does NOT increase SA or HOA 
• Does not cause dry eye syndrome3 

1. Igarashi A, Kamiya K, Shimizu K, Komatsu M. Visual Performance after implantable Collamer lens implantation and wavefront-guided laser in 
situ keratomileusis for high myopia. Am J OpHthalmol. 2009. 

2. Martinez-Plazs E, Lopez-Miguel A, Lopez-De La Rosa A, et al. Effect of the EVO+ Visian Phakic Implantable Collamer Lens on Visual 
Performance and Quality of Vision and Life, Am J Ophthalmol 2021;226: 117–125. 

3. Ganesh S, Brar S, Pawar A. Matched population comparison of visual outcomes and patient satisfaction between 3 modalities for the 
correction of low to moderate myopic astigmatism. Clin Ophthalmol. 2017 Jul 3;11:1253-1263. 
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ICVIICL ICL – Does NOT induce HOA’s (or SA)! 

 



EVO ICL Indications 

Models Indication 

EVO/EVO+ Visian ICL 
Full correction (SE): -3.0 D to ≤ -15.0 D  
Reduction (SE): >-15.0 D to -20.0 D  

EVO/EVO+ Visian Toric ICL 
Full correction (SE): -3.0 D to ≤ -15.0 D  
Reduction spherical equivalent: >-15.0 D to -20.0 D 
of myopic astigmatism with cylinder of 1.0 D - 4.0 D at the spectacle plane 

 21 to 45 years of age (off label <21 and >45) 

ACD (from endo) ≥ 3.00 mm (off label 2.7 or >) 

Stable refractive history (within 0.5 D change for spherical equivalent 
and cylinder in last 12 months) 

Preoperative Peripheral Iridotomies No Longer Required 



EVO ICL USA 



• The EVO Visian ICL is contraindicated in patients: 
1. With an anterior chamber depth (true ACD) of <2.70 mm*; 
2. With anterior chamber angle less than Grade III as determined by gonioscopic examination; 
3. Who are pregnant or nursing; 
4. Who have moderate to severe glaucoma 
5. Who do not meet the minimum endothelial cell density (ECD); 
 
*The true ACD is defined as the distance from the apex of the posterior corneal surface to the apex of the anterior 
crystalline lens surface. Many measuring devices provide an ACD measurement defined as the distance from the apex of 
the anterior corneal surface to the apex of the anterior crystalline lens surface. If the surgeon is using an instrument that 
measures from the anterior corneal surface, the thickness of the cornea must be subtracted to get the true ACD. 

EVO Family Contraindications 



EVO/EVO+ Toric 

• EVO Toric and EVO+Toric -  same Collamer lens platform and vault design as EVO/EVO+ but 
includes a toric optic (cyl correction). 

 

• Cylinder power is in the anterior surface optic. 

 

• Has additional linear orientation landmarks to facilitate alignment of the lens in the eye. 
180
° 



• In all cases it is recommended the EVO/EVO+ Visian 
TICL be implanted horizontally in the eye through a 
temporal clear corneal tunnel incision of 3.5 or less 
constructed parallel to the iris plane, with a tunnel 
length of 1.5 to 1.75 mm. 

 

• As part of the implantation procedure, the 
EVO/EVO+ Visian TICL may need to be rotated up 
to 22.5 degrees clockwise or counterclockwise from 
the 0°–180° meridian in order to align the lens axis 
at the preoperative plus cylinder axis.  

EVO and EVO+ Toric ICL 

Schematic of 15 degree clockwise 
implantation…aligning with 165 degree axis 
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ICL work-up 

• Dry Rx vertex distance 

• Wet Rx 

• SLE 

• IOP 

• Fundus (high myopia – Retina Consult) 
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Topography 
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Endothelial Cell Cts 
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Lenstar optical biometry 
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OCT-AC 

 



Measuring the Vault 

1. STAAR EVO ICL Directions for Use 

• W-W 

• UBM 





 



Visian ICL sizes 

 

• 12.1 mm 

• 12.6 mm 

• 13.2 mm 

• 13.7 mm 





FDA: ICL Size Determination 

• White to White measurement critical 
• use caliper 
• recline patient under microscope 
• IOL master w-w 



 



UBM – ICL sizing 

 



Refractive – ICL Sizing - UBM 

Ability to measure anatomical distances....  And achieve great postop results....   
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Measuring the Vault 

• Ideal = equal to the central corneal thickness,  
• Range: between 50% and 150% of central corneal thickness, 250 to 900 microns. However, in the 

absence of symptoms, lens vault outside this range may not necessarily require exchange or removal.1 

1. STAAR EVO ICL Directions for Use 



EVO/EVO+ ICL FDA Study: Predictability and Accuracy 

Packer M.  United States Multicenter Clinical Trial of a Posterior Chamber Phakic Implantable Lens with a Central Port for Myopia or Myopic 
Astigmatism. American Society of Cataract and Refractive Surgery Annual Meeting. Washington DC, 24 April 2022. 

 90.5% within ± 0.50 D  / 98.9% within ± 1.00 D  



EVO/EVO+ ICL FDA Study: Stability – 6 mos 

Packer M.  United States Multicenter Clinical Trial of a Posterior Chamber Phakic Implantable Lens with a Central Port for Myopia or Myopic 
Astigmatism. American Society of Cataract and Refractive Surgery Annual Meeting. Washington DC, 24 April 2022. 



EVO/EVO+ ICL FDA Study: Efficacy  

Packer M.  United States Multicenter Clinical Trial of a Posterior Chamber Phakic Implantable Lens with a Central Port for Myopia or Myopic 
Astigmatism. American Society of Cataract and Refractive Surgery Annual Meeting. Washington DC, 24 April 2022. 

• Mean postoperative UDVA better than 
20/20 at all time points  
 

• Efficacy index at 6 months = 1.06  



EVO/EVO+ ICL FDA Study: Safety 

Packer M.  United States Multicenter Clinical Trial of a Posterior Chamber Phakic Implantable Lens with a Central Port for Myopia or Myopic 
Astigmatism. American Society of Cataract and Refractive Surgery Annual Meeting. Washington DC, 24 April 2022. 

• 98.5% of eyes CDVA at 6 months equal to or better 
than preoperative CDVA 
 

• No eye lost 2 or more lines of CDVA 
 

• All eyes had CDVA 20/32 or better at 1, 3 and 6 
months   
 

• Safety index at 6 months = 1.24  



EVO/EVO+ ICL FDA Study: Intraocular Pressure 

Packer M.  United States Multicenter Clinical Trial of a Posterior Chamber Phakic Implantable Lens with a Central Port for Myopia or Myopic 
Astigmatism. American Society of Cataract and Refractive Surgery Annual Meeting. Washington DC, 24 April 2022. 



EVO/EVO+ ICL FDA Study: Endothelial Cell Density 

1. Packer M. The Implantable Collamer Lens with a central port: review of the literature.  Clinical Ophthalmology 2018:12 2427–2438. 
Packer M.  United States Multicenter Clinical Trial of a Posterior Chamber Phakic Implantable Lens with a Central Port for Myopia or Myopic 
Astigmatism. American Society of Cataract and Refractive Surgery Annual Meeting. Washington DC, 24 April 2022. 



EVO/EVO+ ICL FDA Study: Safety 

1. Packer M. The Implantable Collamer Lens with a central port: review of the literature.  Clinical Ophthalmology 2018:12 2427–2438. 
2. Due to retained viscoelastic. 
Packer M.  United States Multicenter Clinical Trial of a Posterior Chamber Phakic Implantable Lens with a Central Port for Myopia or Myopic 
Astigmatism. American Society of Cataract and Refractive Surgery Annual Meeting. Washington DC, 24 April 2022. 



EVO/EVO+ ICL FDA Study: Adverse Events 

Packer M.  United States Multicenter Clinical Trial of a Posterior Chamber Phakic Implantable Lens with a Central Port for Myopia or Myopic 
Astigmatism. American Society of Cataract and Refractive Surgery Annual Meeting. Washington DC, 24 April 2022. 

• Adverse events related to vault occur at very low rates 
• No instances of anterior subcapsular cataract, pupillary block, angle closure glaucoma or pigment dispersion 



 
• Postoperative 1 day, 7 day and beyond 
• Visual acuity 
• Intraocular pressure 
• ICL vault (over crystalline lens) 
• EVO centration – Inflammation 

 

EVO ICL: Postoperative Assessment  (COMANAGEMENT) 

1. Chuck RS, Jacobs DS, Lee JK, Afshari NA, Vitale S, Shen TT, et al. Refractive Errors & Refractive Surgery 
Preferred Practice Pattern®. Ophthalmology. 2018;125(1):P1-p104. 



EVO Patient Satisfaction 



                                                   ICL vs LASIK 
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EVO VIVA: Presbyopia Beyond 2023 

• Next generation 

• EDOF ICL / Presbyopia 

• 2020 Spain/Belgium Clinical trial  

• 35 pts  -0.5D to -18D 

• 41-59 (ave 49) 

• 91.2% binocular UCVA 20/32 or better all testing distances 

• 97% 20/25 or better UCNVA 
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Best candidates for EVO?  

•  -2.50 to -20.0  

• up to 4 D cylinder 
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ICL EVO: Barriers?  

• Few surgeons perform - delicate 

• more expensive $$$ than LASIK 
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ICL – RX’s available internationally (NOT USA) 

• -3.00+6 x 90 (mixed astigmatism) 

• +3.0 to +10.0 

 



www.icanseeclearly.com 

 

https://www.icanseeclearly.com/


”Lifestyle” IOL’s 

         Vivity      Panoptix 
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Crystalens – monofocal + hinge 
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Crystalens: Versions: spherical / toric  

2003 2006 2008 2009 



CONFIDENTIAL – FOR INTERNAL USE ONLY 

Crystalens: 2 of 3 working distances w/o glare! 
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Crystalens – “Z” or “U” syndrome  
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Crystalens – sizing   

• lens equatorial diameter increases from around 8.8 mm (age 20) to 10.2 mm (age 99)  
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Crystalens – sizing    11.5 / 12.0 
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Crystalens – sizing    NO “U” or “Z” syndromes in 10yrs!   

• 9.2 mm or > 
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Future: Accommodative IOL’s / full amplitude! 

• Not light “splitting”! 

• “Seeing (clearly) is believing!” 



                      What’s Best?  LASIK? ICL? Crystalens / Symfony/ LAL? 
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