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Course Objectives

Following this course, the practitioner will:
• Understand recent scientific advancements in safety, efficacy, and vision outcomes in the new FDA approved ICL V4c with 

full thickness 0.360 mm central opening
• Understand the etiology and rates of frequency of the historic risks of ICL surgery for patient education
• Understand novel advancements in ICL surgery techniques
• Understand the effect of 360 micrometer central hole ICL V4c, on the mesopic visual performance, including glare 

conditions
• Understand recent published advancements in predictive lens sizing, vault and refractive outcomes utilizing swept source 

Very-High Frequency Ultrasound (VHF-US)
• Understand patient selection criteria in myopia, hyperopia, and astigmatism, 

including topography, biometry, Scheimpflug, and sulcus ultrasound
• Understand how to assess and manage ICL patients in the post-operative patient, including lens vault, lens position, 

vision, and co-management considerations
• Understand how to effectively address the most frequently asked questions about ICL vision correction 
• Understand the relationship of ICLs to other modern vision restoration procedures including topography guided LASIK, 

PRK, RELEX SMILE, ICRS and Refractive Lens Exchange
• Understand recent novel healthcare delivery models in eye surgery improving guest patient experience, efficiency, cost 

savings, and optimized optometry co-management of ICL patients



INTRODUCTION
Objectives:

Understand recent scientific advancements in safety, efficacy, and vision outcomes in the 
new FDA approved ICL V4c with full thickness 0.360 mm central opening.



Large Global Myopia Impact

• Myopia is projected to affect almost half of the world’s population by 2050 — a sevenfold 
increase

• 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 cases increase by five times to 66 million2

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.



A Brief 
History

2005 US FDA Approval of V4 MICL (Spherical 
Myopia)

2018 US FDA Approval of TORIC MICL (Myopic 
Astigmatism)

May 2022 US FDA Approved V4c with a central 
.360mm opening Sph and Toric

20+ years of experience in eyes globally

Over 1,000,000 V4c lenses implanted worldwide



Lens 
Anatomy

• Biocompatable: a 
proprietary hydroxyethyl 
methacrylate 
(HEMA)/porcine collagen 
containing biocompatible 
polymer 

• Plate-haptic design with a 
central convex/concave 
optical zone

• 360 μ diameter central 
port; 

• Lens incorporates a 
forward vault to minimize 
contact of the lens with the 
central anterior capsule of 
the crystalline lens

• Optic Diameter: 5.0 mm to 
6.1 mm (depends on the 
diopteric power)





FDA Trials



FDA Trials



Features

• Sharp, clear vision5

• Excellent night vision6

• Does not cause dry eye syndrome7

• Quick procedure and recovery
• No removal of corneal tissue
• Removable by the surgeon
• Protection from UV rays

Compared with other refractive surgeries, ICL implantation has advantages, including:

• More satisfactory visual quality
• Retaining the ability to accommodate the crystalline lens

5. 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.
6. 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.
7. 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.



Predictability

Attempted versus achieved spherical equivalent (SE) correction 

(R2 = 98.6%) 
90.5% of eyes were within ± 0.50 D of the targeted SE refraction, and 98.9% of 

eyes were within ± 1.00 D 



Stability

Mean MRSE by visit:
−7.62 ± 2.76 D preoperatively
−0.11 ± 0.30 D at 1 month
−0.03 ± 0.31 D at 3 months
−0.08 ± 0.34 D at 6 months

26. Packer M. Evaluation of the EVO/EVO+ Sphere and Toric Visian ICL: Six Month Results from the United States Food and Drug Administration Clinical 
Trial. Clin Ophthalmol. 2022;16:1541-1553. doi:10.2147/OPTH.S369467
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Safety

26. Packer M. Evaluation of the EVO/EVO+ Sphere and Toric Visian ICL: Six Month Results from the United States Food and Drug Administration Clinical Trial. Clin Ophthalmol. 
2022;16:1541-1553. doi:10.2147/OPTH.S369467



Efficacy 

87.6% of eyes achieved 20/20 or 
better and 99.7% of eyes achieved 
20/40 or better postoperative UDVA. 
Only 2 of 619 eyes (0.3%) reported 
UDVA less than 20/40 at 6 months.26

26. Packer M. Evaluation of the EVO/EVO+ Sphere and Toric Visian ICL: Six Month Results from the United States Food and Drug Administration Clinical Trial. Clin Ophthalmol. 
2022;16:1541-1553. doi:10.2147/OPTH.S369467



Efficacy

26. Packer M. Evaluation of the EVO/EVO+ Sphere and Toric Visian ICL: Six Month Results from the United States Food and 
Drug Administration Clinical Trial. Clin Ophthalmol. 2022;16:1541-1553. doi:10.2147/OPTH.S369467



Efficacy



Efficacy



LVC over ICL



Nodal Point • Excellent subjective quality of vision in high myopes
• 99.4% patients say they would do this lens again2

• Image quality of near-nodal point correction3

2. Holden BA, Fricke TR, Wilson DA, et al. Global Prevalence of Myopia and High Myopia and Temporal Trends from 2000 through 2050. Ophthalmology. May 2016;123(5):1036-42. 
doi:10.1016/j.ophtha.2016.01.006
3. Staar ICL Surgical Data Registry 2018



Case Study: 
Non-LVC 
Candidates
• 26 yo M
• Same-day 

Sequential ICL
• PO Day 1
• UCVA

• OD 20/20+2
• OS 20/20
• OU 20/15-2



OPTOMETRY 
COLLABORATIVE 
CARE

Objectives:

Understand patient selection criteria in myopia, hyperopia, and
astigmatism, including topography, biometry, Scheimpflug, and sulcus ultrasound.

Understand how to assess and manage ICL patients in the post-operative patient, including lens vault, 
lens position, vision, and co-management considerations.

Understand how to effectively address the most frequently asked questions about ICL vision correction.



Patient 
Selection 

Guide: 
Optometry 

Patient 
Work-up

• A standard full ophthalmic exam should be performed on all patients.

• Measurements needed for performing central port ICL calculations:
• Manifest & Cycloplegic refraction
• Back Vertex Distance (BVD) in millimeters
• AD (“true ACD”) in millimeters (3.0mm or greater from posterior 

surface of the cornea to the anterior surface of the crystalline lens)
• Corneal thickness in millimeters
• White to White (WtW) in millimeters

• OPDIII, Lenstar, Orbscan, Pentacam, G4, G6
• K1, K2
• CL Over-refraction Sphere (optional)

• Measurements recommended for patient assessment and records:
• Corneal Endothelial Cell Density (ECD) assessment
• Gonioscopic assessment of the angle, Grade III or higher
• Axial length



Indications

Models Indication

EVO/EVO+ Visian ICL
For the correction (spherical equivalent: -3.0 D to ≤ -15.0 D) or reduction (spherical 

equivalent: >-15.0 D to -20.0 D) of myopia in patients at the spectacle plane with less 
than or equal to 2.5 D astigmatism

EVO/EVO+ Visian Toric ICL
For the correction (spherical equivalent: -3.0 D to ≤ -15.0 D) or reduction (spherical 

equivalent: >-15.0 D to -20.0 D) of myopic astigmatism with cylinder of 1.0 D to 4.0 D at 
the spectacle plane

EVO is intended for posterior placement in the phakic eye of patients:

21 to 45 years of age

ACD (from endo) ≥ 3.00 mm

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

Preoperative Peripheral Iridotomies No Longer Required



Contraindications

ICL contraindicated in patients:
• With an anterior chamber depth (true ACD) of <3.00 mm*;
• With anterior chamber angle less than Grade III as determined by gonioscopic

examination;
• Who are pregnant or nursing;
• Less than 21 years of age;
• Who do not meet the minimum endothelial cell density (ECD);
• Ocular hypertension or glaucoma
• Pseudo-exfoliation
• Pigment dispersion
• History or signs of uveitis
• Cataract, or progressive, sight-threatening disease



Post-Operative Exam

RECOMMENDED PATIENT POSTOPERATIVE ASSESSMENT10

• Intraocular pressure should be initially checked 1 – 6 hours 
postoperatively
• Postoperative 1 day, 7 day and beyond
• Visual acuity
• Intraocular pressure
• Assess the ICL to crystalline lens vault
• Biomicroscopy to assess:

- EVO centration
- Inflammation

10. Ye Y, Zhao J, Zhang Z, et al. Long-term follow-up for monovision surgery by Implantable Collamer Lens V4c implantation for myopia correction in early presbyopia. Graefes Arch Clin 
Exp Ophthalmol. Feb 07 2022;doi:10.1007/s00417-021-05545



ADVANCEMENTS IN
SURGICAL 
TECHNIQUES

Objectives:

Understand novel advancements in ICL surgery techniques and surgical instrumentation.



Technique Advancements

2nd Generation ICL Vacuum Cannula



Blended Vision Strategy

• 1.7 billion people globally have presbyopia24

• 2.1 billion worldwide by 2050
• 84% of 45–60-year-olds suffer from presbyopia25

• Blended vision strategy
• Evidence of good binocular vision and long-term 

safety and efficacy of monovision surgery by 
ICL implantation in presbyopic myopia.23

23. Chang DS, Jiang Y, Kim JA, et al. Cataract progression after Nd:YAG laser iridotomy in primary angle-closure suspect eyes. Br 
J Ophthalmol. May 02 2022;doi:10.1136/bjophthalmol-2021-320929
24. Fujisawa K, Shimizu K, Uga S, et al. Changes in the crystalline lens resulting from insertion of a phakic IOL (ICL) into the 
porcine eye. Graefes Arch Clin Exp Ophthalmol. Jan 2007;245(1):114-22. doi:10.1007/s00417-006-0338-y
25. Zeng QY, Xie XL, Chen Q. Prevention and management of collagen copolymer phakic intraocular lens exchange: causes and 
surgical techniques. J Cataract Refract Surg. Mar 2015;41(3):576-84. doi:10.1016/j.jcrs.2014.06.036



Expanded Age Range

• The improved safety has 
given rise to use in 
expanded age ranges. 
• FDA on-label 21-45yo 
• Europe on-label to 60yo



Blended Vision Strategy

• Excellent for presbyopic post-LASIK patients (non LVC candidates)

CCT: 300 microns
Normal Topography
S/P LASIK 2002



Blended Vision Strategy

• Excellent for early presbyopic, modest KCN (non LVC candidates)

Case Study
45yo Man
Intolerant of CLs

Manifest Refraction
OD: -3.00 -1.50 X 082  +1.25 J1+

-4.50 +1.50X 172

OS: -2.50 -1.75 X 070  +1.25 J1+
-4.25+1.75 X 160

• Self-cross-linked
• Preserve accommodation



Presbyopic ICL

• ICL with Aspheric 
(EDOF) Optic
• European approval 

July 2, 2020
• US FDA Study is 

going on now



Case Study 2

62 year-old male
• Presented with 8-cut RK OU
• S/P spherical cataract 11 

years ago
• UCVA OD -3.50 D +0.75 X 91
• Placed piggyback -3.00 ICL
• 1 month: UCVA 20/20-1



IOL and ICRS

• Safe for IOL Piggyback procedures
• Intrastromal corneal ring segments 

(ICRS) followed by either TORIC or 
spherical ICL



FLACS Through ICL



Case Study 1

21-year-old female

• Glasses (for 2 years!)
- OD −4.5 D sphere 20/20
- OS plain glass 20/640

• ET OS: 25PD with no variability or incomitance
• BCVA OS: -20.0 D SPH. improved to 20/250

• Exam: myopic degeneration, no staphyloma

• OD amblyopia therapy trial for 3 months
- No change in VA or ocular deviation



Case Study 1 (continued)

Patient underwent ICL implantation in 
both eyes (−6.5 D OD, −23.0 D OS).
• Postop day :
• UCVA OD: 20/16 OD
• BCVA OS: 20/80 (−0.75 D Sph)

• She was orthophoric for distance and 
near with fusion with a limited range



Case Study 1 (continued)

• Exotropia associated with myopia corrected by appropriate refractive correction.5

However, patients presenting late, high myopia significant anisometropia = limited 
binocularity and the deviation remains unchanged with glasses.
• Contact lenses are known to increase the accommodative effort in myopes compared 

to spectacles with the increase being proportional to the refractive error.6

• The ICLs have a greater effect on the accommodative effort.7,8

• A large portion of the stimulus to fuse is elicited through the peripheral field of vision.
• For highly myopic patients, glasses create significant peripheral distortion. With ICLs, 

peripheral distortions are eliminated making fusion easier.9

• A clearer, lesser minified, and aniseikonia image stimulates and enhances binocularity. 
Myopic refractive correction closer to the nodal point is well-known to improve VA. 10



Case Study 1 (continued)



Anisometropic Amblyopia

• 2021

• Non-compliance with occlusion therapy validates the early implantation of ICLs in cases with 
failed conventional therapy to guard against anisometropic amblyopia

• Watany Eye Hospital, Cairo, Egypt
• 42 patients
• Non-compliant children and teenagers: myopic anisometropic amblyopia and unsuccessful 

conventional therapy
• Long-term efficacy, safety, and stability of ICLs for correcting myopic anisometropic 

amblyopia in pediatrics



RISKS OF
SURGERY

Objectives:

Understand the effect of 360 micrometer central hole ICL V4c, on the mesopic visual 
performance, including glare conditions.

Understand the etiology and rates of frequency of the historic risks of ICL surgery for patient 
education.



Risks of Surgery

• Chronic Uveitis
• Iridotomy Glare
• Anterior sub-capsular cataract
• Endothelial cell loss
• TORIC lens rotation
• Lens exchange risk
• Pupil block
• Glaucoma
• Pigment dispersion

Size

Design



Risks: Retinal Detachment?

16. Haarman AEG, Enthoven CA, Tideman JWL, Tedja MS, Verhoeven VJM, Klaver CCW. The Complications of Myopia: A Review and Meta-Analysis. Invest Ophthalmol Vis Sci. 04 09 
2020;61(4):49. doi:10.1167/iovs.61.4.49
17. Flaxel CJ, Adelman RA, Bailey ST, et al. Posterior Vitreous Detachment, Retinal Breaks, and Lattice Degeneration Preferred Practice Pattern®. Ophthalmology. 01 2020;127(1):P146-
P181. doi:10.1016/j.ophtha.2019.09.027

• Annual risk of retinal detachment among the US population 
with myopia greater than −3.1 D has been reported to be:
• 117 in 100,000
• Lifetime risk of 9.3%16

• Phakic intraocular lenses have not been associated with 
increased risk of retinal detachment compared with other 
intraocular interventions in highly myopic patients.17



Risks: Retinal Detachment?



Risks: YAG Iridotomy Glare



Risks: PI Glare – Case Study

43 year-old male
• Post-op 6 months: “Glare down on the floor!”
• Post-op UCVA

- OD: 20/15
- OS: 20/15

Please provide the following for Peripheral 
Iridotomy Patient:
• BCVA prior to surgery
• The ICL power used
• Uncomplicated same-day sequential ICL surgery.
• Upper eyelid appears normal.



Risks: PI Glare – Case Study (continued)



Risks: PI Glare – Case Study (continued)



Risks: PI Glare – Case Study (continued)

• UCVA
- OD: 20/15
- OS: 20/15

• Resolution of glare



Risks: Glare Visual Disturbance

• One eye (1/629, 0.02%) underwent ICL explantation due to a subjective report of halo and 
glare

• Central Port Related
- Significant improvement. Very few reports.21

- Most completely resolved in weeks to months22

• Surgeons are advised to explain to patients the possibility of ring-shaped dysphotopsia after
hole ICL implantation.20

ICL V4c: Significant improvement
• “In addition, some patients had subjective symptoms in the early postoperative period, such 

as halo, glare”21

20. Eom Y, Kim DW, Ryu D, et al. Ring-shaped dysphotopsia associated with posterior chamber phakic implantable collamer lenses with a central hole. Acta Ophthalmol. 
May 2017;95(3):e170-e178. doi:10.1111/aos.13248
21. Bai Z, Nie D, Zhang J, et al. Visual function assessment of posterior-chamber phakic implantable collamer lenses with a central port. Ann Transl Med. Feb 
2022;10(4):194. doi:10.21037/atm-22-107



Risks: 
Lens Design

• The addition of the central port to ICL 
facilitates the flow of aqueous humor 
through the lens, eliminating the need for 
peripheral iridotomies (PIs) prior to 
implantation
• 0.360 mm central hole1 allow aqueous 

humor to flow (4 others across the lens)
• Without the requirement for an iridotomy11

1. Zhu Y, He T, Zhu H, Chen J, Zhou J. Static and dynamic pupillary characteristics in high myopic eyes with 
two implantable collamer lenses. J Cataract Refract Surg. 07 2019;45(7):946-951. doi:10.1016/j.jcrs.2019.01.027
11. Chuck RS, Jacobs DS, Lee JK, et al. Refractive Errors & Refractive Surgery Preferred Practice 
Pattern®. Ophthalmology. 01 2018;125(1):P1-P104. doi:10.1016/j.ophtha.2017.10.003



Risks: Central Port Dysphotopsia

Safe to administer:
• Brimonidine (Alpha-2-

Adreneurgic Agonist)
• 1.25% Pilocarpine



Risks: Endothelial Cell Loss

• ICL endothelial cell density (ECD) loss-rate was no longer statistically 
significant after 1 year14

• Anterior segment biometric parameters: C-lens correlated w less loss
• Specifically, the vault height plays a major role in changes in ECD15

• Explantation secondary to vault error

14. Kirwan C, O'Keefe M, O'Mullane GM, Sheehan C. Refractive surgery in patients with accommodative and non-accommodative strabismus: 1-year prospective follow-
up. Br J Ophthalmol. Jul 2010;94(7):898-902. doi:10.1136/bjo.2009.162420
15. BenEzra D, Cohen E, Karshai I. Phakic posterior chamber intraocular lens for the correction of anisometropia and treatment of amblyopia. Am J Ophthalmol. Sep 
2000;130(3):292-6. doi:10.1016/s0002-9394(00)00492-x



Risks: Endothelial Cell Loss



Risks: TORICs

• Central Port TORIC ICL follow the same Collamer lens 
platform and vault design as Central Port ICL but includes a TORIC 
optic (cylinder correction)
• Cylinder power is in the anterior surface optic
• Has additional linear orientation landmarks to facilitate alignment 

of the lens in the eye



Risks: Toric Rotation



Risks: Toric Rotation

• Incidence 0.4 - 3.2%16-19

• Under sizing. Morphology of CB & Sulcus16,20,21

• At 3 months postoperatively, 96.8% (30/31) eyes had ≤8° and 90.3% 
(28/31) had ≤5° of axis misalignment.22

• Corneal astigmatism changes with age as does crystalline lens size17



Full Thickness Refraction Nomogram

• Spherical ICL only
• On Axis ICL Positioning



Monson Vision Approach

29 year-old male

Pre-Op
- OD: -10.75 +1.00 x 118
- OS: -11.25 +1.00 x 081

Post-Op 7 Days
- OD: 20/20
- OS: 20/15-1



Risks: Pigment Dispersion

• Oversized ICL Vault
• Inadequate space in the posterior chamber may precipitate pigment dispersion and chronic 

uveitis due to iris chaffing from direct implant-iris contact.
• One report:

• Pigment Dispersion Syndrome was among the most common late postoperative 
complications in MICL study with 27 eyes (43.5%)

• Very rare side effect: pigment dispersion glaucoma
• Severity may require trabeculectomy

• Vigilant long-term monitoring for glaucoma
• Careful slit-lamp examination:

• Krukenberg spindle
• Transillumination defect
• Increased pigmentation of the trabecular meshwork on gonioscopy



Risks: Pigment Dispersion



Risks: Pupil Block Glaucoma

• Occurs within first 24 hours



Risks: Anterior Subcapsular Cataract

Sources:
1. YAG iridotomy may be a 

source of anterior 
subcapsular cataract20

2. Aqueous Flow in the 
space between the ICL 
and the crystalline lens21

3. Undersized Vault

20. Eom Y, Kim DW, Ryu D, et al. Ring-shaped dysphotopsia associated with posterior 
chamber phakic implantable collamer lenses with a central hole. Acta Ophthalmol. May 
2017;95(3):e170-e178. doi:10.1111/aos.13248
21. Bai Z, Nie D, Zhang J, et al. Visual function assessment of posterior-chamber phakic 
implantable collamer lenses with a central port. Ann Transl Med. Feb 2022;10(4):194. 
doi:10.21037/atm-22-107



Surgical PI Micro-ILM Graspers



Risks: Anterior Subcapsular Cataract

• Traditional MICL
• The reported incidence of post-ICL cataract is 5.2%24

• Average time of onset 3.4 ± 1.9 years after implantation

• ICL V4c
• 2022 US FDA study: 1 cataract (not anterior subcapsular)23

• European Meta-Analysis Data: 0.34%22

• “V4c can potentially reduce the risk of lens opacification and may be more 
tolerant to low vault”25

22. Bai H, Li H, Zheng S, Sun L, Wu X. Nd:YAG Capsulotomy Rates with Two Multifocal Intraocular Lenses. Int J Gen Med. 2021;14:8975-8980. doi:10.2147/IJGM.S342039
23. Chang DS, Jiang Y, Kim JA, et al. Cataract progression after Nd:YAG laser iridotomy in primary angle-closure suspect eyes. Br J Ophthalmol. May 
02 2022;doi:10.1136/bjophthalmol-2021-320929
24. Fujisawa K, Shimizu K, Uga S, et al. Changes in the crystalline lens resulting from insertion of a phakic IOL (ICL) into the porcine eye. Graefes Arch Clin Exp Ophthalmol. 
Jan 2007;245(1):114-22. doi:10.1007/s00417-006-0338-y
25. Zeng QY, Xie XL, Chen Q. Prevention and management of collagen copolymer phakic intraocular lens exchange: causes and surgical techniques. J Cataract Refract Surg. 
Mar 2015;41(3):576-84. doi:10.1016/j.jcrs.2014.06.036



Risks: Anterior Subcapsular Cataract



Risks: Anterior Subcapsular Cataract

29. Gonvers M, Othenin-Girard P, Bornet C, Sickenberg M. Implantable contact lens for moderate to high myopia: short-term follow-up of 2 models. J 
Cataract Refract Surg. Mar 2001;27(3):380-8. doi:10.1016/s0886-3350(00)00759-8



VERY HIGH 
FREQUENCY
ULTRASOUND 
(VHF-US)

Objectives:

Understand recent published advancements in predictive lens sizing, vault and 
refractive outcomes utilizing swept source Very-High Frequency Ultrasound (VHF-US).



Study Demographics



Safety & Efficacy



Safety & Efficacy



Accuracy



Risks of Surgery

• Chronic Uveitis
• Iridotomy Glare
• Anterior sub-capsular cataract
• Endothelial cell loss
• TORIC lens rotation
• Lens exchange risk
• Pupil block
• Glaucoma
• Pigment dispersion

Size

Design



Sizing Using Horizontal White-to-White

SIZE DIFFERENCE

12.1

12.6 0.5mm

13.2 0.6mm

13.7 0.5mm



Sizing Using Horizontal White-to-White

• Data

29. Gonvers M, Othenin-Girard P, Bornet C, Sickenberg M. Implantable contact lens for moderate to high myopia: short-term follow-up of 2 
models. J Cataract Refract Surg. Mar 2001;27(3):380-8. doi:10.1016/s0886-3350(00)00759-8



Lens Sizing: History to Present



Handheld UBM 25M-Hz: Correlation with the 
Sulcus



Anterior Seg OCT: Dark Side of the Moon

SIZE DIFFERENCE

12.1

12.6 0.5mm

13.2 0.6mm

13.7 0.5mm



Very High Frequency Ultrasound Quality

Current High Def (HD) OCTVery High Frequency-Ultrasound

Note: no image detail behind the iris 



Massachusetts Institute of Technology MIT  
James Fujimoto’s OCT LAB



Very High 
Frequency 

Ultrasound 
(VHF-US)



UBM vs Very-high Frequency Ultrasound (VHF-US )

UBM VHF-US



Very-high Frequency Ultrasound (VHF-US ) vs. UBM



Very-high Frequency Ultrasound (VHF-US ) vs. OCT



Quality of 
Very-High 

Frequency 
Ultrasound 



Difficult Cases



Comparing High Frequency to 
Very High Frequency Ultrasound



Very High 
Frequency 

Ultrasound 
(VHF-US)



Very-High Frequency Ultrasound (50-MHz) Correlation



Next Generation ICL Sizing Model

Reinstein, et al 2021: utilized the first-time posterior iris view for all new Regression Variables



Next Generation ICL Sizing Model



Direct Sulcus-Based Model vs All Other Formulas

OCT Formulae W-2-WUBM



Choosing A Lens Size



Choosing A Lens Size



Case Example: 25 Y/O Female



Results: Attempted vs. Achieved Vault



Lens Sizing: v3.0



ArcScan Imaging: Enabling for Therapeutics

Anterior Segment

Biometry for surgery including 
sulcus-to-sulcus distance

Pathology Assessment

Biometry for pre-op and post-
op IOL, premium IOL, and ICL

Evaluate accurate lens 
position, tilt, vault, and volume

Image of an implanted ICL

ICL Back IrisICL Front

Haptic

Lens

Haptic
Critically Important Gap from Lens to ICL



ADVANCEMENTS IN
HEALTHCARE DELIVERY

Objectives:

Understand the relationship of ICLs to other modern vision restoration procedures including topography guided 
LASIK, PRK, RELEX SMILE, ICRS and Refractive Lens Exchange.

Understand recent novel healthcare delivery models in eye surgery improving guest patient experience,
efficiency, cost savings, and optimized optometry co-management of ICL patients.



Next-Gen Delivery Model: Same-Day Surgery

• Old Model - Travel
• 1st visit: Meet your surgeon
• 2nd visit: Return for b-scan and

white-to-white caliper measurements
• 3rd visit: Procedure

• Advanced Model - Procedure, Same Day
• World-class integrated operating suites
• VHF-US: 2 minutes
• Expert delivery team
• House a full ICL inventory 

(2nd location in the country).



Advancements 
in Surgical 

Delivery 
Design



Advancements 
in Surgical 

Delivery 
Design



Individual Custom Planning



THANK YOU
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