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Phakic IOL’s: the Old and the New
Nicholas J. Bruns, OD, FAAO
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Myopia is Reaching Epidemic Levels

Today, the U.S.A. has a 
reported  prevalence of 42%1

That figure has NEARLY 
DOUBLED over the last three 
decades1

Today, approximately 30% of the world is myopic.

By 2050, almost 5 BILLION people (49.8% of global population) will 
be myopic.

While nearly 1 BILLION people will suffer from high myopia (-5 D 
or higher).1

5.0

4.0

3.0

2.0

1.0

0

50

40

30

20

10

0
2000 2010 2020 2030 2040 2050

22.9
28.3

33.9

39.9
45.2

49.8

P
o

p
u

la
ti

o
n

 i
n

 B
il

li
o

n
s

P
re

v
a

le
n

c
e

 in
 %

Affected population with myopia Prevalence of myopia (%) High Myopia (> -5.0 D)

1. Banashefski B, Rhee MK, Lema GMC. High Myopia Prevalence across Racial Groups in the United States: A Systematic Scoping Review. J Clin Med. 2023 Apr 21;12(8):3045. 2. Holden BA, et al. Global Prevalence of Myopia and 
High Myopia and Temporal Trends from 2000 through 2050. Ophthalmology. 2016 May;123(5):1036-42.
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The Refractive Market Isn't Shrinking-It's Changing.
LVC at Lowest Point in 2 
decades (67% reduction 
from 1.3M in 2004 to 429k 
in 2025)

-67%

-39%
LVC decline accelerating 
– dropping 38.7% (271k 
procedures) in the last 3 
yrs alone

-20%
Overall procedures down 
19.7% (’24 vs. ’25)

Q2 ’26 down an additional 
10.2%
H1 ‘26 decline of 8.9% vs. 
'25

Note: This analysis includes LVC procedures only; phakic IOL and RLE procedures are excluded.
Source: 1. Market Scope; 2. RSC Q4, 2024, 2025 and 2026 Report; 

+29%
EVO procedures UP 
+20% in H1 ‘26 delivering 
a ~+29% growth delta to 
market

Annual U.S. Laser Refractive Procedures 
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Refractive	Error,	Age	&	Anatomy	Drive	Refractive	Surgery	Choice
Wörtz G, Wiley WF, Donaldson KE. Clinical Ophthalmology (2026). PMID: 41868575  •  Retrospective multicenter cohort • 18 AECOS practices • 1,866 eyes / 933 myopic patients (2023)

PROCEDURE MIX

65.5%
13.3%

12.1%
8.6%

LASIK ICL PR K KLE x

65.5% of procedures were LASIK, performed mostly in a laser 
suite (59.4% of all cases).

ICL SHARE RISES WITH MYOPIA SEVERITY

3.6%

21.0%

75.4%

Low
(−0.25 to −3.00D)

Moderate
(−3.01 to −6.00D)

H igh
( >6. 00D )

Among ICL patients, three-quarters (75.4%) were high myopes 
— versus 43.1% moderate / 43.6% low myopia among laser 
vision correction (LASIK/PRK/KLEx) patients.

KEY FIGURES

−4.36 D
M e an  m an ife st re fractio n  sp h e rica l e q u iva le n t 
(M R S E )

2.8%
o f LA S IK /K LE x e ye s h ad  th in  co rn e as (< 5 0 0  µ m )

12.4% / 11.7%
o f P R K  / IC L e ye s h ad  th in  co rn e as, re sp e ctive ly  
(b o th  p < 0 .0 0 1  vs  LA S IK /K LE x)

Takeaway:  Corneal thickness and myopia severity — not just refractive error alone — are the strongest anatomical drivers separating laser vision correction 
candidates from ICL candidates.
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CO N FIDEN TIAL

It’s Not  the Milestone. It’s the Momentum.
Two decades for the first million.
Two years for the latest million.
Driven by deeper adoption within refractive practices worldwide.

+1M in 24 months
As surgeons 
recommend EVO ICL™ 
to more patients than 
ever before.

AFD-EVO ICL-26-0008
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Global PC-IOL Cataract Surgery Penetration: 2010-2025
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Note: Penetration percentage is calculated based on cataract/RLE surgery and excludes phakic IOLs.

Source: M arket Scope 
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• 1974 – Fyodorov
• Radial Keratotomy - Free-hand razors in blade 

holder using depth meter to measure incision 
depth

• 1978 – Bores
• First RK in US at Kresge Eye Institute

• 1988 – Marguerite McDonald
• First PRK in US at LSU Eye Center

• 1990 – Incorporation of microkeratome – 
early generation LASIK

• 1999 – FDA approval of LASIK in US

Early Corneal Refractive Surgery
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• BARRAQUER 

• STRAMPELLI 

• CHOYCE

1950’s - 60’s… 
Early phakic IOL designs
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Old Techniques

• Little experience w/ any IOL’s (first IOL for cataract surgery: 1949)

• Poorly understood IOL design
• Endothelial physiology
• Absence of microscope 
• 8-0 sutures
• Absence of viscoelastic
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• Worst

• Baikoff

• Fyodorov

Renaissance  - the 80’s

Early Techniques:
• Little experience w/ any IOL’s (first IOL 

for cataract surgery: 1949)

Poorly understood IOL design
Endothelial physiology
Absence of microscope 
8-0 sutures
Absence of viscoelastic
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Early ICL

1990: Dr. Fyodorov
Square-Edge Design

No Footplates

1991: Dr. Fyodorov
“Collar Button”

Dr Zaldivar
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Current phakic IOL landscape

• Only two have FDA approval

• Verisyse – September 2004
• Anterior chamber, iris fixated
• -5.00 to -20.00 DS
• Up to 2.5 DC

• Implantable Collamer Lens (ICL) – December 2005 
• Posterior chamber placement in ciliary sulcus
• -3.00 to -20 DS
• Up to 4 DC

13

Verisyse 
• Anterior chamber pIOL, anchored to iris

• -5 D to -20 D with 2.5 D cyl
• FDA approved in 2004
• Must have ACD of 3.2 mm
• PMMA
• 5mm or 6mm optic diameter, 8.5 mm in length

• Pros
• Reversible, High correction, Large optic zone
• Stability of toric option

• Cons
• More invasive / complication rate
• Iris anchors
• Potential for endothelial cell loss
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• 662 eyes
• -4.5 D seq to -22 D seq

• At 3 years, UCVA 20/40+ in 84% of eyes; 20/25+ in 51.9% of eyes
• 71.7% - 76.7% of eyes within 0.50 D seq
• BCVVA was 20/40 or better in 99% of eyes at three years
• At 3 years, 54% of eyes gained one line of VA, 7.5% lost at least one line of VA
• ECD: -3.8% +/- 9.8% loss over 3 years

R. Doyle Stulting, Maurice E. John, Robert K. Maloney, Kerry K. Assil, Peter N. Arrowsmith, Vance M. Thompson,
Three-Year Results of Artisan/Verisyse Phakic Intraocular Lens Implantation: Results of the United States Food and Drug Administration Clinical Trial,
Ophthalmology, Volume 115, Issue 3,2008, Pages 464-472.e1

Three-Year Results of Artisan/Verisyse Phakic Intraocular Lens Implantation: 
Results of the United States Food and Drug Administration Clinical Trial
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Choragiewicz T, Rejdak R, Grzybowski A, et al. Outcomes of Sutureless Iris-Claw Lens Implantation. J 
Ophthalmol. 2016;2016:7013709. doi:10.1155/2016/7013709

Outcomes of Sutureless Iris-Claw Lens Implantation

• 47 eyes
• Mean postoperative refraction: -0.27 DS (SD 1.28)
• Mean postoperative astigmatism: 1.82 DC
• Complications in 10 eyes 
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ICL – Implantable Collamer Lens

• Implanted into the ciliary sulcus
• -3.00 to -18.00 DS with myopic astigmatism up to 4.00 DC
• Must have ACD of at least 3.00 mm 
• 4 diameters available: 12.1,  12.6, 13.2, 13.7

17

2005 US FDA Approval of V4 MICL (Spherical Myopia)

2018 US FDA Approval of Toric ICL (Myopic Astigmatism)

2022 US FDA Approval of EVO Visian ICL family of lenses include 
EVO Visian ICL, EVO+ Visian ICL, EVO Visian Toric ICL, EVO+ Visian 
Toric ICL

18
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• 2005 US FDA Approval of 
V4 MICL (Spherical 
Myopia)

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

• 2022 US FDA Approval of 
EVO Visian ICL family of 
lenses include EVO Visian 
ICL, EVO+ Visian ICL, EVO 
Visian Toric ICL, EVO+ 
Visian Toric ICL

19

Toric ICL 

• Axis: customized based 
on MR (not topography)

• Can be rotated up to 22.5’ 
if necessary

20

• Posterior Chamber IOL’s come with the same risks
• Pupillary block
• Cataract formation 
• Need for preoperative PI

• ICL V4: 2011 literature review
• Cataract: 5.2%
• 42 out of 2592 ICL’s had to be explanted due to cataracts or pupillary block
• Pupillary block not common, remedied with second PI

Fernandes P, González-Méijome JM, Madrid-Costa D, Ferrer-Blasco T, Jorge J, Montés-Micó R. 
Implantable collamer posterior chamber intraocular lenses: a review of potential complications. 
J Refract Surg. 2011 Oct;27(10):765-76.
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ICL concerns

1. Necessity of  PI 
  ・Two steps surgery 
  ・Pain & bleeding
・glare

  

2. Late onset of cataract  (2 ~ 3%)
    

Change in aqueous dynamics 

Kamiya K et al : Arch Ophthalmol , 2009
Sanders DR et al : Ophthalmology , 2004
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Case

December 20, 2021

39 yo female
 - LASIK eval
 - FTW specs, poor tolerance to CL’s

 - Wet MR:
  OD: -9.25 DS    20/20
  OS: -9.25 – 0.50 x 174  20/20

 -Tapp: OD: 13 mmHg  OS: 15 mmHg

OD ACD: 3.34 mm
 Central Pach: 518
 Astig: 1.0 @ 100.4

OS: ACD: 3.36 mm
 Central Pach: 529
 Astig: 1.3 @ 92.5’

23

• Bilateral LPI Completed 1/11/22
• Bilateral Visian ICL implantation Completed 2/2/22 at 7:00 AM

 OD: -10.5 DS, 13.2 mm
 OS: -11.0 DS, 13.2 mm

  Postop Gtts:  Prednisolone 1% QID OU x 1 wk
     Ofloxacin 0.3% QID OU x 1 wk 

• POD#0 – 2/2/24 1:00 PM
• UCDVA: OD: 20/30-2 OS: 20/50
• IOP:  OD: 24 mmHg OS: 21 mmHg

• POD#1 - 2/3/24
• UCDVA: OD: 20/20+2 OS: 20/20+2
• IOP:  OD: 18 mmHg OS: 18 mmHg

• Narrow angles noted (VHI), higher vault than expected. 
• Disc’d s/s angle closure, RTC 1 week. 

24
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• Friday 2/4/24 7:00 AM – Emergency Visit; CC acute pain 
/ blur, nausea as of 4:00 AM

• UCDVA: OD: 20/40 OS: 20/20
• IOP:  OD: 70 mmHg OS: 14 mmHg

• OD: 
• Significant corneal edema, 1+ SPK Iridocorneal touch 

temporally, unable to visualize other quadrants 
adequately

Plan: Same-day LPI OD

1 Hour Post Procedure: IOP OD: 15 mmHg

Plan: 
Start Brimonidine 0.2%, Dorzolamide/Timolol 2-0.5% 
BID OD, RTC Monday Im a g e : G o n zá le z -Ló p e z , F é lix  e t a l. “P u p illa ry  b lo c k  g la u c o m a  

se c o n d a ry  to c e n tra l p o rt o c c lu s io n  fo llo w in g  in se rtio n  o f a  
p h a k ic  im p la n ta b le  c o p o lym e r le n s .” J o u rn a l o f c a ta rac t an d  
re frac tive  su rg ery 4 3  1 1  (2 0 1 7 ): 1 4 6 8 -1 4 7 0  .

25

– Monday 2/7/22 

• UCDVA:  OD: 20/20  OS: 20/20
• IOP:   OD: 10 mmHg  OS: 11 mmHg

• OD: PI at 9:00, 11:00  OS: PI at 9:00

 ICL Vault ~500 microns OU
 Angle Grade II OU

• Plan: Continue gtts x 1 wk then d/c
  RTC 2 weeks

26

– 5/9/22 – Pt reports excellent vision, no pain/discomfort. No Gtts. 

• UCDVA:   OD: 20/20   OS: 20/20
• IOP:   OD: 14 mmHg  OS: 15 mmHg

• MR: OD: +0.25 DS  20/20
 OS: +0.25 DS  20/20
 

• OD: PI at 9:00, 11:00  OS: PI at 9:00

 ICL Vault ~500 microns OU
 Angle Grade II OU
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• 360µm opening in the center of the optic

• Designed to restore more natural aqueous 
flow/eliminate need for PIs 

• 360µm peri-optic ports provide redundancy 
for central port and facilitate passive OVD 
removal (no direct irrigation/aspiration)

• 360µm openings also in right leading and 
left trailing footplates 

EVO ICL (V4C) – FDA approved in April 2022  

28

No flow between ICL and 
crystalline lens 

flow between ICL and 
crystalline lens 
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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 

30
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EVO/EVO+ ICL FDA Study: Stability

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.
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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 
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EVO/EVO+ ICL FDA Study: Efficacy

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.
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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 
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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.
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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.

36
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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

37 38

Age 21- to 45-year-old

Stable refractive error

ACD ≥ 3.0 mm (from the corneal endothelium)

Meets minimum endothelial cell density per DFU which is 
dependent upon age and anterior chamber depth

Wide and open angles (at least Grade III by gonioscopy).

Stable Keratoconus (if any)

No other ocular pathology

Who is the right 
candidate for ICL?

39

REFRACTION

Manifest refraction (dry refraction)
Refraction without cycloplegic drops

Cycloplegic refraction (wet refraction)
Refraction is done with cycloplegic drops given to dilate the 
pupils and prevent accommodation.

Consider BVD (Back Vertex Distance)

Consider corneal and refractive stability

Consider the difference between 

Manifest and Cycloplegic Refractions

40

• Angles: must be at least Grade III by 

Gonioscopy. 

• Internal ACD from endothelium must be at 

least 3.0mm for Myopia (Remember to deduct 
CCT).

• Check the default settings of the device to 

ensure measurement excludes the corneal 

epithelium.

• Always ensure proper calibration and a trained 
technician.

ASSESSMENT OF ANTERIOR CHAMBER

Internal

CCT

ACD
External

41

• During the FDA Clinical Trial for the 

ICL/TICL, 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.

HORIZONTAL
WHITE TO WHITE DIAMETER 

42
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ICL Preop - Key Variables

• Lens Size
• WTW
• ACD

• Lens Power
• Refraction (dry, wet)
• ACD
• Pachymetry

• Keratometry 

43

ICL Sizing
• Four Diameters:

• 12.1 mm, 12.6 mm, 13.2 mm, 13.7 mm

• Methods:
• Topographer / Tomographer
• Calipers
• UBM – most accurate sulcus to sulcus measurement

• ICL Guru 
• AI tool that integrates UBM data to reliably predict 

vault
• At 1 day postop

• the mean clinical vault was 520.97 ± 178.73
• Predicted vault of 508.16 ± 163.00 μm
• Mean difference of −12.81 μm

Zaldivar R, Zaldivar R, Cummings AB, Cummings BK, Mertens ELJG, Ang RE, Zarate Piscopo LI, Quintero G, 
Cerviño A. Evaluating the Predictive Accuracy of an AI-Based Tool for Postoperative Vault Estimation in Phakic 
Intraocular Lens Implantation. Clin Ophthalmol. 2025 Jun 23;19:1945-1956. doi: 10.2147/OPTH.S529187. PMID: 
40584254; PMCID: PMC12205027.
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Courtesy of Dr Daniel Elies, Spain Courtesy of Dr Jaime Aramberri, Spain

EVO Visian ICLs inside the eye

• Ideal vault 250-900 microns or roughly 
50-150% of corneal thickness

• 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

45

Pre and Post ICL 

46
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Why phakic IOL’s?

48
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pIOL or LVC?

49

Retina
Contact Lens + Cornea + Crystalline lens

Retinal Image Size
CONTACT LENS
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Retina

V

V

Retinal Image Size 
SPECTACLE

Cornea + Crystalline lens
Spectacle

51

V

V

Retinal Image Size 
SPECTACLE

Retinal Image Size
CONTACT LENS
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V

V

V

V

V

V
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Sanders, Donald MD, PhD*; Vukich, John A MD† Comparison of Implantable Collamer Lens (ICL) and Laser-assisted In Situ 
Keratomileusis (LASIK) for Low Myopia, Cornea: December 2006 - Volume 25 - Issue 10 - p 1139-1146

• 2006 study: 1678 LASIK eyes vs 144 ICL eyes
• -4 to -7.88 DS seq preop spec rx
• BSCVA, UCVA, and refraction at 1 week, 1 month and 6 months postoperatively

• At 6 months: 
• ICL: 67% 20/20 or better 
• LASIK: 57% 20/20 or better

• ICL: 79% within +/- 0.50 DS
• LASIK: 70% within +/- 0.50 DS

• Stability of refraction (≤ 0.50 change) significantly higher in ICL group

• “The ICL was safer and more effective than LASIK and seems to be a viable 
alternative to corneal refractive excimer surgery in the treatment of low 
myopia.”

54
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Chen H, Liu Y, Niu G, Ma J. Excimer laser versus phakic intraocular lenses for myopia and astigmatism: a meta-analysis of 
randomized controlled trials. Eye Contact Lens. 2018;44(3):137-43.

• 2018 meta-analysis of 5 randomized controlled trials with a follow-up time of 12 
months comparing LVC to pIOL’s

• N= 405 eyes
• Range: -6 to -20 DS w/ up to 4.5 DC

• pIOL group more likely to be within 1 D of target 
• pIOL group less likely to lose one or more lines of BSCVA
• No significant differences in efficacy or complications between both surgeries

55

LVC not always the best choice
• Thin K’s
• OSD
• Corneal irregularity / dystrophy

56

Laser Vision Correction

Pros: 
•  Less invasive
•  Mild to moderate correction (including low hyperopes)

Cons:
•  Dry Eye
•  Dose dependent èRisk of corneal ectasia 
•  Glare /  halos
 

57

Phakic IOL

Pros: 
•  Ability to correct higher degrees of myopia and astigmatism
•  Higher Optical quality
•  No dry eye
•  Reversible

Cons:
•  More invasive
•  Risk of cataract formation or pupillary block
  ***SIGNIFICANTLY reduced in new EVO ICL
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• 36 y.o. male
• Works in IT – heavy computer use
• CL wearer: two-week disposable

• Cyclo MR: -7.50 – 1.50 x 016 20/20-1
-7.75 – 1.50 x 006 20/20

• Exam Findings:
• OS: Lattice degeneration 3-4:00
• All else unremarkable

What does a good ICL patient look like?

Case 

59

60

Plan: 
Toric EVO ICL OU

• True ACD:
• 3.32 / 3.24  

• Pach’s
• 594 / 600

Case 

60
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POD#1

• UCDVA OD: 20/20-2            OS: 20/20-2
• IOP: OD: 20 mmHg OS: 19 mmHg

POW#1

• UCDVA OD: 20/15-1 OS: 20/15-2
• IOP: OD: 15 mmHg OS: 14 mmHg

• MR: OD: -0.25 DS 20/15
OS: Pl – 0.50 x 040 20/15

61
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POM#1

• UCDVA OD: 20/15-1 OS: 20/15-2
• IOP: OD: 15 mmHg OS: 14 mmHg

• MR: OD: +0.25 – 0.50 x 010  20/15
OS: Pl – 0.25 x 178  20/15
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Case 
• 43 yo male 

• Chiropractor
• CL wearer: Daily disposable
• Interested in LASIK, however concerned about dry eye

• MR:  OD: -3.00 DS 20/20+
OS: -3.00 DS 20/20+

• Exam findings:
Tr SPK on both corneas
All else unremarkable

63
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• Central pach’s:  560 / 584
• True ACD: 3.02 / 3.05

64

Case #2

64

1 month postop

DVA sc OD: 20/15-1
OS: 20/15-1

MR: OD: Pl – 0.25 x 180 20/15
OS: Plano  20/15

65

Case #2

65

All Phakic IOLs will have to be removed at some time… 

66
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Thank You!

Nicholas.j.bruns@gmail.com
IG: @brunsnicholas
LI: Nick Bruns OD, FAAO
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