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Table 1-2 Overview of Scleral and Intraocular Refractive Procedures

Type of
Location Procedurs Specific Proceduras Refractive Error Treated
Sclaral Scleral laser antarior Prasbyoma
ciliary excision {investigational|
PMMA microinserts Presbyopia
placed in scleral {investigational|
tunnals
Intraccular Phakic Anterior chamber (angle- Myopia (inveshgstional)
supported) phakic I0L
implantation
Ins-fixated phakic IOL Myopia, sstigmatism
implantstion
Postanor chamber phalac Myopia, sstigmatism
I0L implantation
Psaudophakic Rafractive lans Myopia, hyperopia,
axchange |multifocal’ presbyopia,
sccommodating astigmatism
extended depth of
focus 10Ls)

Table -1 Overview of Keratorefractive Procedures
Comman
Locatien Type of Procedure  Spectfic Procedores Abbrewistions  Refractive Error Treated
Comea | Incisional Radial keratotomy RK Myopis (histoncal)
Astigmatic keratotomy AK Astigmatism
Arcuate keratotomy
Femtosecond lasar— FLAAK Asngmatism
assistad arcuate
keratotomy
Limbal relaxing incisions LRI Astigmatism
Excrmer laser Photarefractive PRK Myopia, hyperopia,
keratactomy sstigmatism
Laser in situ LASIK Wyopia, hyperopia,
keratomileusis sstigmatism
Laser subepithehal LASEK Myopia, hyperopia,
keratomileusis estigmatism
Epipohs lasar in situ Epi-LASIK Myopia, hyparopia,
keratomileusis sstigmatism
Excimer and Femtosecond lasar— Femto-LASIK  Myopia, hyperopa,
famtosecond assisted lasar in situ astigmatism
lzzers kargtomileysis
Femtosacond Rafractive lenticule RelEx, FLEx, Myopis, astigmatism
lasar __axtraction SMILE
Rafractive indexing Investigational
Inlays'onlays Comeal mlaysfonlays Prasbyopia
MNonlaser Epikeratophakia, Myopia, hyperopaa,
lamellar epikeratoplasty astigmatism (hstencal)
Intrastromal comeal ning  ICAS Mvopia, keratoconus
segments
Collagen Laser thermokeratoplasty LTK Hyparopia, astigmatism
shrninkags {histoncal)
Conductive keratoplasty  CK Hyperopia, ashigmatism
Cornesl CXL Keratoconus, myopia

crosshnking

{investigational)

IOL =intraccular iens; PMMA = polymsthyl methacrylata,
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ALL TIME LAST 5 YRS

* LASIK: = 8000 * LASIK: = 1300
* PRK: = 5000 * PRK: = 600
* SMILE: = 1000 * SMILE: = 600

Outcomes substantially equivalen
REVIEW

The Most Cited Articles and Authors in
Refractive Surgery

J. Bradley Randleman, MD; Lara Asroui, MD; Imane Tarib, MD; Giuliano Scarcelli, PhD

Journal of

Refractive
Surgery

2023;39(2):78-88



» Definitive vs reversible technique?

» Closed vs open eye technique?

» Low vs high refractive error?

» Gold standard technique or likewise effective?
» Cheaper or more expensive?

. . . . . T INTERWATIONAL OPFHTHALMOLOGY CLINICS
In conclusion, up to date several studies investigated one technique superiorities Volume 36, Nigsbar 3. I37—147

to the other technique. However, as mentioned in this article, LASIK, SMILE, and iy 3 20008 W liews Kbt THobon: Me AT YN EreRErval,

phaklc_ IQLs have their own utilization, a_dvantages, .dlsa_dvantages, and Nilufer Yesilirmak, MD pafractive Surgery (SMILE vs.
complications. Therefore, a proper presurgical evaluation is necessary to Zachary Davis, BS .
determine the best refractive surgery technique for each patient individually.  Sonia H. Yoo, MD LASIK vs. Phakic 10L)



v Pupil mesopic diameter
v' Corneal curvature

v Residual stromal be
Refractive technique of choice efficacy ACD & ECD

Ocular parameters

Example

Suboptimal
performance

Optimal
performance

Suboptimal
performance

Optimal
performance

«Contested» zone in which more or
less all refractive techniques perform
Range of refractive error per indications equally well (laser & PIOL)



» Correction of myopia up to -6,00 sph
» Correction of hyperopia up to +3,00 sph
» Correction of astigmatism up to 3,00 D

Preferred practice patterns for photorefractive keratectomy surgery

Rajesh Fogla, Gaurav Luthra’, Aishwwarya Chhabra®, Krati Gupta®, Ritika Dalal®, Pooja Khamar

© 2020 Indian Journal ot Ophthalmology

PRK Complications

Undercorrection.

overcorrection, or

regression
Dry eye
Corneal haze
Visual acuity loss

Irregular astignmtism
Infection, mflammation

in relation to corneal

parameters, pupil

parameters, RSB

(400 ym) and age

Surface
Ablation™®

Age (years)
Hefraction sphere
(diopters)
Refraction cylinder
(diopters)
Pachymetry (um)

Minimal residual stro-
mal thickness (um)
Topographic regularity
{regular, borderline,

or irregular)’

Interocular topographic
and pachymetric
differences (similar,
borderline, different)

Comeal apex location
(centered, borderline,
or decentered)

Average keratometry
(diopters)

Pupil size (mm)

Lens opacity (grade
0—4)

[14 (18-55) 75]
[-13.00(-12.0 to
+4.0) +7.00]

[(6.00) 7.00)

Minimal residual

stromal thickness
=240 (250)]
[=240 (250)]

[Irregular (regular)]

[Different (similar))

[Decentered (cen-
tered)]

Postoperative [34
(38—48) 50]

Calculate preopera-
tively!

[(<B.0)]

(0—1) 2]



Table 1. Complications of LASIK surgery

|, Flap complications

Incomplete flap

Free cap

Thin flaps and buttonholes
Dislocated flaps

Corneal perforation
Corneal epithelial defect

Il.  Flap striae

Ill. Epithelial ingrowth

IV. Diffuse lamellar keratitis

V. Dryeyes

VI. Corneal ectasia

VII. Ablation problems

VIIl. Undercorrection and overcorrection
IX. Microbial keratitis

~® 00 o

» Correction of myopia up to -8,00 sph in relation to corneal

Thin-Flap

LASIK*
Age (years) [14 (18-55) 75]
Refraction sphere [-13.00(-10.0 to
(diopters) +4.0)+7.00]

Refraction cylinder
(diopters)

Pachymetry (pm)

Minimal residual stro-
mal thickness (um)
Topographic regularity
(regular, borderline,

or irregular)’

Interocular topographic
and pachymetric
differences (similar,
borderline, different)

Comeal apex location
(centered, borderline,
or decentered)

Average keratometry

[(6.00) 7.00]

[475 (500-620)
650]

[>240 (250)]

[Borderline
(regular)]

Borderline (sim-
ilar)]

|Borderline (cen-
tered)]

Postoperative [34

. . (diopters) (38—48) 50]
» Correction of hyperopia up to +4,00 sph | parameters, pupil parameters Calckat prsopr
» Correction of astigmatism up to 4,00 D | RSB (270-300 ym) and age ——— —
Refractive Surgery
Prefe rred P]"a Ct| ce AMERICAN ACADEMY The customary accepted values are in parentheses; the extreme values are in brackets.
Lens opacity (grade [l0=1) 2]

m OF OPHTHALMOLOGY*®
2022 /

Pattern®

0-4)



DISTANCE DASTAMNCE

InErEass
in depith
of field

Incresse
it deptly
ol fleld

NEAR
Dominant eye Non-dominant eye
+0.0 D -15D

HOA

Similar to conventional monovision, the dominant eye is corrected
for distance vision to almost plano, whereas the non-dominant eye is
corrected to be slightly myopic for near vision to —1.5 D. This micro-

anisometropia strategy is further enhanced by a decisive difference!

an increase in the depth of field of each eye using a wavefront-
optimized ablation profile to create a continuous refractive power

gradient for the whole optical zone of the cornea.

Essentially, the Blend Zone makes it easier for the brain to merge the
images of both eyes, thereby achieving true binocular vision.

The best candidates for monovision using these approaches are patients over 40 years old who
place a high premium on maximizing their freedom from opiical aids and are willing to
sacrifice uncorrected distance stereoacuity to achieve this goal, Larger degrees of anisometropia
produce better visual function at near, but smaller degrees of anisometropia may be better
tolerated and are a viable option for some patients willing to accept a compromise,




History and Results; Indications and Contraindications of
SMILE Compared With LASIK

Rupal Shah, MS (Ophthalmology) (4sia Pac J Ophthalmol (Phila) 2019:8:371-376)

TABLE 181.1 Complications in Small-

Incision Lenticule Extraction

TABLE 2. Indications for SMILF Intraoperative Complications

Refractive error Within —0.5D to — 10D Lenticule creaton related

HYPEROPIA NOW AVAILABLE Spherica cquivalent. with Opaque bubble layer
upto —5D of astigmatism

Age >18 y Black spots

Mesopic pupil size ':."J’_mm Suction loss

Residual stromal bed =250 pm/275 pm _ _ i

Central corneal thickness >475 pm Lenticule dissection or extraction related

Stability of refraction =1y Cap-lenticule adhesion

Keratometry Expected keratometry after lenti - “rp - :

J B S il enticule extraction difficulties or not possible

procedure >35D and <47D

Abrasions or tears at ncision
Cap perforation

Lenticule tear

Lenticule remnant

Postoperative Complications
Ciry eye

Chffuse lamellar keratitis
Corneal haze

Ectasia

Infectious keratitis
Epithelial mgrowth
Irreguiar astigmatism




PRESERVE THE CORNEA TENSILE STRENGTH:

* Reduced risk of ectasia

Better stability over time — no regression

Resistance to trauma

Wider range of thickness (low thickness)

All range of myopia

AVOID FLAP COMPLICATIONS

PRESERVE THE CORNEAL SUPERFICIAL NERVE PLEXUS:

* Reduced risk of severe Dry-Eye

DECREASED HOA VS LASIK |:>

* Better quality of vision

LONG TERM STABILITY

SMILE EVOLUTION: SMILE Pro

* Reduced intraoperative complications (suction
loss)

* Faster procedure (10 sec)



BM perforation site

PRESERVING CORNEAL J—
NEURAL ARCHITECTURE e
WITH A FLAPLESS TECHNIQUE = 2

Fewer nerves are severed in ReLEx SMILE than in LASI

BY LEONARDO MASTROPASQUA, MD; MARIO NUBILE, MD; NICCOLO SALGARI, MD;

AND ROBERTA CALIENNO, MD
B C
Preoperative cornea
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Table 1: Clinical manifestations after comeal laser
refractive surgery and their salient characteristics

Carneal
sensitivity

Clinical
Manifestations

Salient Characteristics

Vital staining of
comea

Positive vital staining at 1 week; predominantly
involving the flap in LASIK less severe in
SMILE

aympioms less severe due to reduced
sensitivity

Resolves by 6-12 months after LASIK
Resolves by about 1-3 months after SMILEDN®

Resolves by about 3 months after PREM

Tear breakup
time

‘Reduced; most severe af 1 week
Momalizes by about 6-12 months

post-L ASIKDES™

MNomalizes by about 3-6 months after
SMILEM

Momalizes by about 3 months afler PRER

achimer fest

Lipid layer
thickness

Tear osmolarity

Greater reduction after LASIK; decreased
maximally at 1-2 weeks

Recovers by about 12 months after LASIKIM
Recovers faster by 3-6 months after
SMILEDEN.=

Recovers in 3-12 months after PRKFT 2™

Reduced after SMILE by 1 week recovers by 3
months&4

Mo significant change reported by one study
after LASIKI=

Increased; more after LASIK than PRK and
SMILE

Levels raized for up o 3-6 months afier LASIK
and SMILER

Levels raised for up to 4 months after PRK

MNerve

morphology
on confocal
scanning

Reduced after surgery. maximally during first
month

Momalizes by 6-9 months after LASIKI=
Momalizes by about 3 months after SMILER

Momnalizes by about 3-6 months after PRKFP

Review Article - Clinical

Sub-basal nerve density. stromal nerve

cells reduced after surgery; otiver features
include nerve beading imegular branching,
microneuromas and increased dendritic cells.
Microneuroma in post-LASIK neuropathic
corneal pain 59

Recovery may take up to 24-60 months after
LASIKI™

Recovery by about 12 months after SMILE=51

Recovery by about 24 months after PRKE!

LASIK-laser-assisted in situ keratomiewsis; SMILE- small-imcision enticule
extraction; PRE-photorefractree keratectomy

Refractive surgery and dry eye - An update

Sridevi Nair, Manpreet Kaur, Namrata Sharma, Jeewan S Titiyal 2023 Indian Journal of Ophthalmology




Five-year results of Small Incision Lenticule

Extraction (ReLEx SMILE) - .
. o 0,05 P Regression
Marcus Blum, ' Kathrin Taubig," Christin Gruhn," Walter Sekundo,” & ,, s f. / might have
Kathleen S Kunert BJO 2016 g \//’,,.. been the result
3 ’ ' | ' of long- term
_ 01 | : growth of the
Results 5 years postoperatively, o axial length
no significant change to the ' (AL)
6-month data was found. o pre-OP (n=56) 1m (n=56) 3m (n=56) &m (n=56) 1y (n=56) 5y (n=56)
Spherical equivalent was -0.375 D e Bsmaoit yeyonr bosmeniior of eymad
and therefore close to target Figure 1 Corrected distance visual acuity (CDVA) 5 years after Small Incision Lenticule Extraction (SMILE) technique for myopia. Visual acuity is
refraction (emmetropia). presented inlogMAR (transverse axis). Examinations took place at 1 month, 3 months, 6 months and 1 year and 5 years after surgery (longitudinal

axis).

The long-term visual outcome remained stable after
SMILE, but with an average regression of -0.34 D over 7
> J Refract Surg. 2019 Oct 1;35(10):618-623. doi: 10.3928/1081597X-20190826-02. years. A minor group with h|gh myopic correction
exhibited considerable refractive regression years after
. SMILE. Damgard IB et al[J Refract Surg.
extraction 2021;37(10):654-661

Results: At 10 years poStoperat ere was n'l’significant change from the 6-month results.
Marcus Blum, Anna S Lauer, Kathleen S Kunert, Walter Sekundo  gpherical equivalent was -0.35 + 0.66 diopters and therefore close to target refraction. Sixteen of
PMID: 31610002 DOI: 10.3928/1081597X-20190826-02 the 56 eyes (29%) had gained one to two Snellen lines. There was no loss of two or more lines in
the long term. Regression was -0.35 + 0.66 diopters over the 10-year period.

LO N G T E RM STA B I I_ITY Conclusions: This 10-year long-term study demonstrates SMILE to be an effective, stable, and
safe procedure for the treatment of myopia and myopic astigmatism. [J Refract Surg.

2019,;35(10):618-623.].

10-Year Results of Small Incision Lenticule




LESS REGRESSION

In vivo and ex vivo evaluation of corneal inflammatory response and apoptosis induced after

SMILE procedures for different refractive error range.

One Week One Manth Three Months

Activated cells

1.75 Diopters

Role of Keratocyte Loss on Corneal Wound Repair
after LASIK
IOVS 2004

Anders Ivarsen, Tinne Laurberg, and Torben Moller-Pedersen

The cellular wound healing response after high myopia

treatment are likely determinants of the clinical differences o
in refractive outcome and regression Mohan RR, etal. Exp Eye Res. 2003
. ‘
“-: ™ A B A f‘ B
R \ = .y - T
h"‘\-{\" | NN s - -
LA NN AN S ¥ :
c : ‘ H o - e o
ol s Induced inflammation and apoptosis is
ot | By indipendent from refractive correction
s R T Mastropasqua L, Nubile M et al. 2016 Exp Eye Res

% of CD11b+ cells



SMILE
BETTER BIOMECHANICS

CAP

B

Interface

Residual stromal bed in
SMILE starts from the Bowman’s

(Similar to PRK)

Differently than LASIK

Mastropasqua L, Nubile
M, Lanzini M, 2015




Influence of Preoperative Parameters on the Ratio
of Keratometric Change per Diopter of
Attempted Spherical Equivalent (AK/ASEQ) for
Myopic Correction Within LASIK, PRK, and

SMILE Clinical Ophthalmology 2023:17 2563-2573

Majid Moshirfar(®'"?, Joshua S Theis® David S Cha”, Kaiden B Porter®* Carter | Payne®'*®,
Phillip C Hoopes{'

0.9 * *%

0.85 %

0.8

=
-

AK/ASEQ 0.75

0.7

0.65

0.6

Procedure

*PRK #LASIK « SMILE

Figure | Comparison of AK/ASEQ by procedure] PR was found to have a ratio of]0.775 }+ 0,022, [LASIK]had a ratio o £ 0.020, and|SMILH had a ratio off 0.709|
0.046. PRE. and LASIK were significantly different from one ancther, as were LASIK and SMILE.

Motes: *Significance at p = 0.031, *Significance at p = 0.00%,

Abbreviations: ASEQ, change in spherical equivalent; AK, change in keratometry. K1 & K2 post op 35 —48




+ MODERATE MYOPIA: -300 t0 -6.00 D (n=40)
o HlGH MYOP'A —600 '|'O —900 D (ﬂ=40) Zhao Y, Lin X, Chen Z, Zhou X. Five-year stability of posterior corneal surface

after small incision lenticule extraction for high myopia. BMC Ophthalmol.
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SMILE causes NO PROTRUSION in posterior corneal surface for

correction of high myopia at the follow-up visit of 5 years.



Weighted average

of the abowe

studies

Present SMILE Comection of

s tudy lowe myopia with

SMILE

WisulMtax
5004k Hz
Emicsecond
laser
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SE=-31.5D:

cylinder =~1.5D:

CDVAS 2020

myth or reality? _
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-034D
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sphe ~2.47 ~0.64D cylindar
(range: = | o =325D); -024=021D
cylinder <056 =0 42D

(range: D to = 1.5 D)

91 .45 0L 37 O .oz

%% 100 100 g % 09 2 2 .06

SMILE: small inc sion lentic ule e tracton; PRK: phow refractive Keraectomy: UDVA: uncor rec tied distanc e visual acuity; COVA: corrected dismnce visual ac uity: SE: sp her ical equ valent: D: dio pter;
nr: Not repo rted.

Clinical outcomes of small incision
lenticule extraction versus advanced
surface ablation in low myopia

Suphi Taneri'?, Saskia KieBler', Anika Rost', Tim Schultz?
and H Burkhard Dicld

E O European European journal of Ciphthalmology
] Journal of |-

Ophthalmology & The Author(s) 2018

SMILE for low myopia was found
to be safe and effective with
outcomes similar to those
obtained with ASA while offering a
quicker visual recovery.



Hyperopic SMILE: what do we know?

TABLE F .
Literature Review of Hyperopic LASIK Studies *  Only 2 studies (1 FLEx & 1 SMILE)
Accuracy ::"; UDVA Satety
i N z Mean + 5D * + ” »2
First Author Year Technigue SEQ (D) e [Years) Tirm imt <20/20 «20/20 «20/40 1 line :
T30 B o - s 500 L1000 liose
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Pripgiese ] +2.00 to +6.25) 141 1o 551 .
- MEL 90 <277 = 1.38 54211 -0.11 = 0.55 mvo |a)
e e | 19 VisuMax 1+0.13 10 +6.50) iZite7s | 2™MME | 121310250 = = = = = = = yop
Gauthier-Fournet™ | 2019 | 148 Amaris 108 e - & monthe -0.06 £ 0.83 b6 &7 86 &0 77 10 0o
: ° o o .
— Ex500 79090 YR YLD Hyperopic astigmatism even more
Mosfirter 71 187 Intralase 150kHz [+0.13 to +4.38] 118 to 721 Tenwte [-2.13 to «1.25) . ki o o 2 al > yp p g
= MEL BD 4,08 & 1.57 A8 h " H I H -
Tabacary w21 57 VisuMax 1+1,50 to +6.00] 122 ta 49) YZ maniths =00 A0 pid Lo i o 5 L 08 cha englng CyC otorsion Compensal'lon
FLEx = femtesecond lenticule extraction; LASIK = [aser in situ keratomileusis; SMILE = smail incision lenticule exiraction



Latest innovation in Femtolaser surgery:
Visumax 800 ® (Carl Zeiss, Germany)

Laser type Femiosecond laser

i i 3y, SMILE® pro, CIRCLE, ICR, Keratoplas . . .
folscnntimonk i o MMM vl kil bt b i Extremely reduced laser sculpting times (only 10 seconds to carve a SMILE lenticule)
Digital assistant systems Centration aid Centralign® - iy

Ciclotorsion adilistrent etsn® thanks to a 2 MHz laser impulse repetition rate = reduction of intraoperative suction
import of VISULYZE® user nomogiams M W i : 2 : e
d ; Refractive outcomes of small lenticule extraction (SMILE) Conciusion The SMILE Pro® is a safe, efficient,

; ' and predictable procedure for the treatment of myo-
Optical data
MP T = = PI'O@ Wlth d 2 NIHZ femt(ISECUHd lﬂSEl' pia and myopic astigmatism, with comparable results
aximum laser repatition 2 MHz = = ;
frequency Amr Saad - Karsten Klabe - Miicella Kirca - of conventional SMILE surgery. High myopic eyes
Wavelength 1043 rum Florian A. T. Kretz - Gerd Auffarth - achieve better results than low and moderate myopia.

Pulse duration 220580 15 Detlev R. H. Breyer  Int Ophthalmol (2024) 44:52 No complications were recorded in our patients.



Improved control systems for ciclotorsion and centration

However, there is the potential for workflow improve-
ment and greater consistencv between surgeons by
incorporating automated centration and cyclotorsion
control tools into the software. The VISUMAX 800
Centralign system allows the (x.v) location of the cor-

neal vertex to be manually entered into the software

and the surgeon is guided by wvisual overlays on the
treatment monitor to align thu eve.

Refractive and Visual Outcomes of SMILE
for Compound Myopic Astigmatism With the
VISUMAX 800 1 refract surg. 2023;39(5):294-301.]

Centration guide for that added precision ﬁ

CentraLign ® centration aid OculLign ® cyclotorsion adjustment
* Easy vertex centration * Using IOLMaster 700 iris image

* Vertex position entered in treatment planning ¢ Electronic alignment of the treatment pattern
* Centration before docking

]
. reference image (IR) matching docked eye |mage
mmf o s * Pupil edge (dotted blue circle)
= FORUM / RWP \.{ - S _ * Pupil center (blue dot)
E E . ; “““““ * Centration target

— * Centration guide



CE Mark 2024

min. lenticule thickness Ayailable on both
VisuMax
corneal surface I25 um fixed flap/cap cut  pjatforms
—}- small incision
-gk--"""""""" Pl

g ¥

’# 3 5
3. %

7 % > .

N lenticule cut
|Ent|cule S|de cut traﬂSItIOF‘I zone While myopic SMILE is usually performed

with the S-size treatment pack, the hyperopic SMILE requires M-size treatment
pack due to the large size of the lenticule (usually 8.3 mm). The combination bares

. . . an increasing risk of conjunctival aspiration and suction loss. Furthermore, this
Le ntlcu Ie d Iameter 6,3 mm + tra ns Itlon zZone 2 risk is increased by the longer laser time, which is approximately 35 seconds with
the 500 Hz FS laser.
mm The selution for hyvperopic lenticule extraction procedure with SMILE is
the 2 MHz VisuMax 800 (Figure 2), which is 3x faster, which means that a hyper-

S M I L E f'o r H y p e ro p ia w i t h a n d w it h 0 u t opic lenticule extraction takes 12 seconds with this laser plattorm. In addition,

the new laser comes with centration and cyclotorsion assisting tools, which are

ASt i g m a t i S m . Re S u I.t S Of a P rO S p e Ct ive of imperative significance for hyperopic treatments.

M Ultlce ntel' 1 2' M Onth StUdy Dan Z. Reinstein, MD, MA(Cantab), FRCOphth; Walter Sekundo, MD, PhD);
Timothy J. Archer, MA(Oxon), DipCompSci(Cantab), PhD; Pavel Stodulka, MD;

Sri Ganesh, MD; Beatrice Cochener, MD, PhD; Marcus Blum, MD, PhD; Yan Wang, MD, PhD;
LJ Refract Surg. 2022;38(12):760-769.1 5. e MD: Beauic




SMILE for Hyperopia With and Without
Astigmatism: Results of a Prospective
Multicenter 12-Month Study JRS 2022

Dan Z. Reinstein, MD, MA(Cantab), FRCOphth; Walter Sekundo, MD, PhD;

Timothy J. Archer, MA(Oxon), DipCompSci(Cantab). PhD: Pavel Stodulka, MD:

Sri Ganesh, MD; Beatrice Cochener, MD, PhD; Marcus Blum, MD, PhD; Yan Wang, MD, PhD;
Xingtao Zhou, MD, PhDD

- 374 eyes of 199 patients

- Mean +3.20 + 1.48 D (range: +0.25 to +6.50 D):
81% of eyes treated were within £0.50 D and 93%
of eyes were within ¥1.00

INCLUSION CRITERIA

4

Hyperopia and/or hyperopic astigmatism
With no previous corneal surgery
Hyperopic sphere £ 6D, cylinder £ 5D

Correction up to 7D (on the most hyperopic

meridian) with postop Kmax. 51D maximum

Preop. BCVA20,8

- safety index of 1.005 at 12 months

ﬂt this stage, key advantages over LASIK:

- no statistically significant changes in contrast * Better quality of vision (decentration tolerance and
sensitivity. larger OZ

- High level of efficacy, predictability, safety, and * Faster recovery

stability. * Oneincision vs. one flap (hemorrhage, easier

Main issues: learning curve, interface, centration

nt

N

)

L



* Large docking on small eye
* Risk of suction loss
* Chemosis on incision

* Incision placing and creation
* Temporal (+ 2° for security )
* Narrow margin of dissection between 2
plans (0.2 mm)
* Large lenticule thinner at center

* Delicate dissection: from periphery to
center

* Forceps to maintain the eye recommended
* Instrument longer and angulated

Courtesy of Béatrice COCHENER — LAMARD
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HYPEROPIC SMILE +4.25 + 1 Ax 20



HYPEROPIC SMILE +4.50 + 0.50 Ax 140



Lenticule manipulation: ASTIGMATISM

Intrastromal Lenticule Rotation for the Treatment of High Astigmatism
Intrastromal Lenticule Rotation for Treatment of Astigmatism Up to 10.00

Diopters Ex Vivo in Human Corneas Jumstol Pavel Stodulka, MD, PhD, Jesper Hjortdal, MD, DMSci, and Martin Slovak, ME, PhD Journal of
Refractive 2019

Iben Bach Damgaard, MD, Anders lvarsen, ME, PhD, and Jesper Hjoridal, MO, DMSci s‘lw

5.00 D cylinder intrastromal lenticule rotation

Figure 1. [A] An initial radial mark at bath the lenticule and the cap. (Bl
The lenticule mark perpendicular to the initial cap mark after the 90°
lenticule rotation.
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KLEX
o complications

|
I I [ 1 | I I 1

u
Complication Problems o V e rv I e W
Opague Subconjunctival Incision related during faced during Cap o

Suction loss bubble layer Black spots haemorrhage complications lenticule lenticule perforation decentration
dissection extraction
Incisional o %
3 — Epithelial defect
bleeding bbb
Unintended
— Incisiontear |- ‘poste.rlur pleng
dissection and cap
lenticular adhesion
Figure 1: Flowchart of intranperative complications of SMILE

Review Article

Complications of small incision lenticule extraction

Mohained Ibrahime Asif, Ralul Kumar Bafua’, Jodhbir Singh Melita’, Jagadesh Reddyy', Jeewan Singh Titiyal,
Prafulla K Maharana, Namrata Sharma

Figure 2: (a) Black spots (yellow arrow) with pseudo suction due fo conjunctiva entrapment (black arrow) between the suction cup and comea (b)
OBL (blue arrow) and subconjunctival hemorrhage (green arrow) (c) Black island (red arrow) with cotton fiber between comea and suction cup (d)
Incisional tear (white arrow) (e) Tractional striae (orange arrow) formed in the attempt of pulling adherent lenticule during extraction () Decentered
coaxial light reflex imaged in infrared mode (green arrow)



A of Categorical Chart

SMILE COMPLICATIONS

i

+ INCISIONAL BLEEDING | |» CAP PERFORATION /
INCISIONAL TEAR » LENTICULE REMNANT

OBL = opaque bubble layer. DLK = diffuse lamellar keratitis. TLSS = transient light sensivity syndrome.

A review of small incision lenticule extraction complications. R.R. Krueger and C.S. Meister. Curr Opin Ophthalmol. 2018.



Difficult lenticule extraction in most
cases is related to wrong
indentification of the first
(ANTERIOR) cleavage plane.

It can led to excessive manipulation
and eventually remnants after
lenticule extraction and resultant
irregular astigmatism.

WHAT TO DO?

Topography-guided custom ablation may be
an effective treatment modality in such cases;
however, post- operative haze may be a

problem?’

Lenticule remnant after

Incidence: 1.9% - 2.7%*

FIGURE 3. A, Posteror stromal damage due to excessive sur—
gical manipulation in a case with difficult lenticule dissection
(arrows: posterior stromal damage). B, Partially retained lenti-
cule fragments in a case of SMILE with forceful lenti cule
extraction (arrows: partially retained lenticule fragments).
Completely retained intrastromal lenticule in a case of SMILE

A. Posterior stromal damage
B. Partially retained lenticule fragments
C. Completely retained intrastromal lenticule?!

1 3
1. Learning Curve of Small Incision Lenticule Extraction: Challengeseﬁﬁtrua%%'plications. Jeewan S. Titiyal; Manpreet Kaur; Anubha Rathi; Ruchita

Falera; Manthan Chaniyara; Namrata Sharma. Cornea 2017

2. A review of small incision lenticule extraction complications. Ronald R. Krueger and Caio S. Meister. Curr Opin Ophthalmol. 2018.
3. Secondary lenticule remnant removal after SMILE. Alex LK, Kwok PSK, Chan TCY. J Cataract Refract Surg 2017
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-
angle supported iris-Fixated posterior chamber
Haptics
Overall Length
[ ) 'r
... !
i J'r 4
\ Laom Mg Box 3.7.1 General Criteria for Implanting Phakic
"-\ Pllﬂl\'i(' Intraocular Lenses
AN \f - » Age>2lyears Up to 55-60 in myopia, 45 in hyperopia
- \ I ( )I_, » Stable refraction (<0.50-D chanpe) for 1 year
R | . . * Clear crystalline lens
front View Side View Comphcatlons * Ametropia not suitable/appropriate for excimer laser surgery
. . » Unsatisfactory vision with/intolerance of contact lenses or spectacles
> Correctlon Of myopla u p tO '1 8,00 Sph Retreatments » Functional and occupational requirements
= . ( ¥y iy s * ACD {measured from endothelium)
> Correctlon Of hyperopla u p to +1 2,00 Sph “lll‘“ ‘l“‘ l il cell 1 * Artisan-Verisyse [ Artiflex-Veriflex: 227 mm
. . . Endothehal cell loss s [CL:=2.8mm for myopia, =3.0mm for hyperopia
> Corl’ectlon Of aStIgmatlsm u p tO 16,00 D . ; » A minimum endothelial cell density of:
Glaucoma * >3000 cells/mm? at 21 years of age
= NSTRT sy st s >7600 cells/mm?® at 31 years of age
Beyond corneal Iaser refractlve surgery I{Ltl“d[ (lt tac l”“(“l s =77200 CDI]EI-"]T.'[HE at 41 years |_)f;1;'__:|f_--
Iritis s >2000 cells/mm? at =45 years of age

» No ocular pathology (corneal disorders, iris or pupil anomaly,

Decentration glaucoma, uveitis, maculopathy, etc,)

[ Oplithalmic Vis Res 2016; 11 (4): 422428

Roberto Pineda II, MD; Tulika Chauhan, MD HYP'“"”“‘ *  WTW: 10.8-13.0 mm (11.2-12.4 mm) |
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The EVO ICL for Moderate Myopia: Results from
the US FDA Clinical Trial

Mark Packsri®

Faciar Ressarcn Amastaman. Brwidar COLULA

Correpondence: Mark Facler, Packar Ressarch Amsactnes. 1450 Husbell A, Bouléer OO0 SU200. USA, Tef +1 540 515 < 8391
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(EVD xed EVO+ Sphem and Toric smpleecsbis collzsar bemes [FOLs]) for comecion of mmdersoe mopupin with or orstont

Estigzmsinm

Pusionse mnd Machade Simnrih el 6 8 snilficeses < mical il wee serfaemad mder Tsied s 74 Imwgstionsl
b =800

Clinical Ophthalmology Dove;

8 ORIGINAL RESEARCH
Visual Acuity Improvement in Low, Moderate and
High Myopia After Posterior-Chamber Phakic
Implantable Collamer Lens Surgery in a Large
Patient Cohort

Roger Zaldivar &, Roberto Zaldivar, Carlos H Gordillo, Pabla Adamak

Sargury Daparimant, lishss Taidvar Mendoma, Argeatiea
Cormupeatence: Foger Tabiicr, Irottees Tadluwr, b Gmibn Ot 71, Macdors Aeperties. Gmsl sidtamrogenigrsl som

Purprase; Tt campers besi-toerached vissl sty [BCVA) biors 2nd sfler irpiemsble collnner lems (IC1] separy i patienn with
Tomw, meoderers e bigh myepa.

New generation ICL offers high
quality of vision with low
complcations vs old generation

Safety Features

Reversible lens implant

EVO LASIK

A Nationwide Multicenter Studyon =7

1-Year Outcomes of Posterior
Chamber Phakic Intraocular Lens
Implantation for Low Myopia

Karutsks Kamiya "™, Kimiya Shiming?, Alhito iperashi®, Yoshihiro Kitarawa®,

Takashi Kofima®, Immlkm‘ Kazmw lchikewa®, Sachiko Fukuoka®,
K-'nivﬁqmuh'.:d the Japan ICL Shudy Group

* Vistin My Senont of Allad Hoalh Scrces, Kiieaio Liswraty, fome, S, ¢ Depmrimnnd of Opfifaimotyy
Sarww fieapital, Tokyo, Japan, " Cepanmont o Opfmarorgy: S Tover Py Ce Tign, B e, | Donameon of
Oy K Lversly ooy e, Ooprinend of Opiifsanongy Aagows s e, Ao e,

* It of Cpfftancngy (ol £ (I AL e, | Oopaeimend of Dphitsamongy. e Mool By
JEp o, e, * Ol of PRGN | T 10 I, ORI

Purpose: o oasess the naBomwda muticenter outcomes. of postanar chambers phakac
witraocidir lons implantation with a central holo [EVOUICL, STAAR Swigleal) for patlonts
il ke oy,

Methods: This multcenter study comprized 172 eyes of 111 cormecuine paients
undergang hole ICL mplantation o correct low myopia and  myopic astigmatsm
Imanifast sphoncal equivakont (MSE), -3 dioptors (D) or losa] ot amven natiomaida maon
surgical inciities. We retrospectively determined safety, efficacy, predictshility, stabsity,
and adverse events al 1 week, 1, 3, B, and 12 months postoperalively, and al the
firal vesit.

Rosults: The masn lolow-up penod was 1.4 £ 1.0 yews, Uncorrected and comecied
wemed outies dl 1 yosr postoperstvely wens —0.17 £ 0,12 and —0.24 4 0,07 logarithen
of tho minimal anglo of resokubon logMAR), respectivaly. At 1 yoear postoperativaly, 51 %
and 100% of oyes waro within 0,5 and 1.0 D of thi targot comoction, mspoctisly, Na
sigrificant manilest refracton changes of ~007 4 0.26 D cocaed from 1 wesk to 1
yeae. No wsion-threatening complications ooourmed al amy brne in ths series.
Conclusions: According 1o our epennos, the EVOICL parformed wall without
agnificant complications throughout the 1-yesr obsenation petod, sven lor tha
pormection of kow myope. It s stggested that curment ICL mplantation i ome of the wable
saurgical options for comeciing low rmyopia

Pmmﬁsubrmmmmm-uuwﬂsmﬂmpmm&mmmmmmm
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5] ORIGIMAL RESEARCH

Low Diopter Phakic Implantable Collamer
Lens: Refractive and Visual Outcomes in Low
Myopia and Myopic Astigmatism

Ernesto Alenso-juarez’, Daniel Velazquez-Villoria (07

'INSADOF Cliei, Salimanca, Spain; Willoria Clinic, Vigo & Pontevedra, Span

Correspondence: Ernesto Alonso-judrez. INSADOF, Calle Docirines, 4, |, Salamanca, 37002, Spain, Email mici@insadal.com

Purpese: Nowadays the Implantabls Collamer Lens (ICL — STAAR Surgical Monrovia CA) 1 a3 refractve surgical technique
offered not only when laser comeal correction 15 et posable bt also when the patient requires premum qualiey mdexes and when dry
eve 13 4 concern. The use of ICL phalac lenses m fow myope patiems 13 an emanate factor to study and analyze in order to determune
treatment predictababity and siability in such patients. In this paper, we conducted a 1-vear follow-up study on patienss with myopia
belaw =350 implanted with ICL lenses

Methods: This was 2 retrospective anabytical smdy tha inclodes patients wath phakse I1CL impl von from 2 ind demt clinicy
with 3 mmmuen follow-op of 12 months. Visnal acanty, refractive outcomes, vault, and mtraocolar pressure (TOF} were assessed at 1, 6
and 12 months.

Resules: Eiphty-tivo eyes from 82 patients wese incloded 1o this snalysis. hMean sphercal equivabent was —2 34 = 0.82 (Range —5.50
e —1.00 D). Mezn spherical implanted ICL power was —3.04 = 0.78 D. In 2% eyves (30.5%) 3 Toaie-ICL (TICL) was implasred with
a mean TICL evhoder power of +1.6420.64. Efficacy and secunty mdex remadined stable for 12 months a2 1.07 and 1.09, respecuvely.
Mfean vault at 12 months was 513 78 £ 262 87 pm and 10P was 1563 £ 217 mmHBg.

Conclusion: Phalne Implastable Collamers Lens emplantation i very low myopa is 8 predectable. sable, safe and effective technigque wath
high efficay and seeumaty indeses. Low diogter Tone 101 1 aduo an excedlent option for refinctive surgeny mocases of low diopter astrgmatiem
Keywords: low myopa, phakic intraccular low power lens, refractive surgery

EVO/EVO+ Visian Implantable Collamer Lenses for the
correction of myopia and myopia with astigmatism

Elena Martinez-Plaza (), Alberto Lépez-de la Rosa (), Alberto Lépez-Miguel & (&, Alfredo Holgueras (2 & Miguel |. Maldonado @

Pages 75-83 | Received 12 Oct 2022, Accepted 26 Jan 2023, Published opline: 10 Feb 2023

EVO vs EVO+: 5,0 vs 6,1 mm optic diameter

Flexibility for future procedures
Treats eyes with thin corneas’

UV Protection

% % X% N

Leng term history

Vision Quality

AN

Sharp and Clear Vision??

Patient Experience

20-30 Minute Outpatient Procedure v v

No Corneal Tissue Removed v

Does Not Cause Dry eye Syndrome®®

v

= EVO and EVO+ Visian Implantable Collamer Lenses (ICL) Incorporate a central hole ta allow
aqueaus humor circulation a'\.-mdmg laser iridatomy and reducng the prevalence of related

complications.

* Theimplantation of EVO and EVO+ ICL is a safe, effective, and predictable procedure widely

used for the correction of myopia and myopia with astigmatism,

* Dysphotopic phenomenas could be perceived after ICL implamtation although it is expected (o

progressively disappear during the madium postoperative period,

» The ocular structures and lens integrity should be monitored in order to guarantee long-term

safety on a yearly basis eye examination,

PRK



Excimer Laser Versus Phakic Intraocular Lenses for Myopia and
Astigmatism: A Meta-Analysis of Randomized Controlled Trials

REVIEW ARTICLE Eve & Contact Lens 2016
Haiting Chen, MMed., Yu Liu, MMed, Guangzeng Niu, MMed, and Ma Jingxue, D.Med

Comparison of Visual Outcomes and Optical Quality
of Femtosecond Laser-Assisted SMILE and Visian
Implantable Collamer Lens (ICL V4c) Implantation
for Moderate to High Myopia: A Meta-analysis

Di Chen, Xinyu Zhao, Yuyu Chou, Yan Luo ~ Review 2> J Refract Surg. 2022 Jun;38(6):332-338.

A meta-analysis of visual outcomes and optical
quality after small incision lenticule extraction
versus implantable collamer lens for myopia

YuDi ', GeCui T, YingLi 1, Yan Luo ! Meta-Analysis > Eur J Ophthalmol. 2023 Jan;33(1):136-144.

Four-year visual outcomes and optical quality
of SMILE and implantable collamer lens V4c
(EVO-ICL) implantation for high myopia:

a retrospective study l§ BMC (2023) 23:341

Wugiang Luo'!, Aruma Aruma?!, Meiyan Li?, Jing Wang®, Jing Xie*, Xin Xiao', Yang Shen?, Lingling Niu?,
Xiaoying Wang” and Xingtao Zhou*"

PIOL more accurate than excimer
laser surgery for refractive errors,
better visual quality, comparable
complications (follow up: 12 months)

PIOL and SMILE both equally efficient
in  moderate/high myopia, PIOL
probably offer better quality of vision
vs SMILE (aberrations higher in
SMILE)

PIOL comparable to SMILE in
efficacy, safety and
predictability in short term

PIOL comparable to SMILE in
efficacy, safety and predictability,
probably SMILE has better
predictability at long term (4 years)

SMILE = PIOL

But no long term comparisons
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Descriptive Analysis of Footplate Position After
Myopic Implantable Collamer Lens Implantation
Using a Very High-Frequency Ultrasound Robotic
Scanner

Figure & Angle-to-angla (ATA) diameter measurement with optical coherence tomography {OCT). The distance from the anterior surface of the crystalline lens to the ATA
line is the crystalline lens rise {CLR), The anterior chamber width (ACW) from scleral spur to scleral spur is also marked, Courtesy of Arthur Cummings.

. A promising new UBM-based planning methodology tool, “ICLguru”, was first presented in the Zaldivar Institute

Roger Zaldivar', Roberto Zaldivar', Pablo Adamek', Gabriel Quintere', Alejandro Cervifo : . 4 i ) i . . x
£ : International Course in Mendoza, Argentina in November, 2023, It predicts ceniral and peripheral vault and postoperative
imstituto: Zald Mendoza, & : ‘Departmant af O &0 & Wi Sciencos, Unmver f Valencia, Vs . Spa .. . A . . . s . .
e £, Hengom, Argenins “Depariment of Spries & Cprometry & aien Kences nperty of fnen, fomes. S iridocorneal angles. with =97% of eyes being within 250 pm of the predicted vault. Published data on this methodology
Correspondence: Alejandra Cervifia, Department of Optics & Optometry & Vision Science, University of Valencia, C / Dr. Moliner, 30. Burjassot,

Valencia, 45100, Spain, Tel #34 963 544 852, Emal alefindrocervino@uv.es is anticipated in the near future.

Purpesa: To assess the position of the haptics of the implantable collamer bens {TCL) in myvopic eyes vang a high-frequency ultrasound robotic s U BM Al Direct upload Gf

SCENET

Methods: This was 3 prospective, single-arm, observational study carned out at the Instute Zaldivar 3A (Mendoza, Argentimna) m : irﬂaging and HUtO

a sample of 52 eves who have been submitted to successful ICL mplantation prior to enrollment  Images of the eves were obtamed 3

using a very-high frequency dignal uhrasound robotic scanner (VHFDLU) to establish the posmon of the ICL m the postenor chamber J I CL G u ru I n te rfa C e measures tl:l ICL G uru
and vts relation to the ciliary sulens. New parameters for lens posibon analvus were also described

Results: In 81% of cases (42 eyes), the ICL rests on the cibiary body (CB) in both temporal and nazal sides, being slightly lower than
&% (3 eyes) those that rest on the sulcus n both sides, wath sipmificant correlations between ICL position and vanlt values (p=<0.05)
Cases in which the ICL posiion was CB-CB yielded central vault values acsoss the whole rnge determuned within the sample, but
most of the eyes where the ICL resis on both the sulcus m one side and the CB m the other vield greater central vanlt values
Correlation was sipnificant between ICL posmon and retroposstion distance on the temporal sade (Spearman's tho —0 487, p<0.001)
A significant but weaker comelation was also found between ICL position and retromndian space (p=0.05)

Conclusion: ICL for myopa footplates tend to locate outside of the sulcus & mgnficant percentage of patients after sucoessful
wplantation. VHFDU aszessment m eves pnplanted with an ICL to properly study the lens footplate position and postenor anatomseal

ik )

rt
relations provides mportant addinonal mformanon besides post-surgery vault e IC L' Guru
Keywords: myopia, implantable collamer lens, olirasound biometry, gh-frequency, ciliary sulous f . AI PDWEfEd IC L Sizing Calculator

In summary. innovations in ICL design have significantly improved safety and efficacy across a wide range of measured
vaults. All currently employed methods, including those based on WTW., STS, and ATA for predicting vault and selecting
EVO ICL sizing produce acceptable results. Therefore, experienced surgeons should investigate the best method for their own
personal use. based on the available measurement technology and their analytical optimization tools.
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[mplantable Collamer Lens for Myopia and
Patients saw improvements in
aualty oriiewitnvo vivelct - Prashyopia Correction in Phakic Patients

In the NEI-RQL-42 quality of life questionnaire, patients
reported significant iImprovement in:'

Jose F Alfonso, Luis Fernandez-Vega-Cueto, Carlos Lisa, Belén Alfonso-Bartolozzi, Ana Palacios,
David Madrd-Costa J Refract Surg. 2023 Sep;39(9):589-596

INDICATIONS
EVO Vivais indicated for use in phakic eye treatment in patients 21-80 years
of oge and pseudophakic eye freatment in patients with monofocal I0Ls with
and without cylinder correction 21 years of age and older for:
The correction/reduction of myopia in patients ranging from -0.5D o -20.0D
af the spectacle plane.
The correction/reduction of myopia with presbyopia in patfients ranging
from -0.5 D to -20.0 D at the spectacle plane.
- For extended depth of focus and improved near visual acuity.
With an anterior chamber depth (ACD) equal to or greater than 2.8 mm os
measured from the corneal endathelium fo the anterior lens capsule.

» Near vision (p <0.0001)

* Dependence on cormection {p <0.0001)
= Activity imitations (p =0.0001)

» Appearance {p <0.0001)

» Satisfaction with correction (2=0.0017)

= Ev:.-'lﬁ:c n

NGHEOL: Mational By Bmmie Reteactivs Emor Qualty of Lie Issmunsm



D STAARSURGICAL

Navigate your EVOIcL:
experience with confidence

Discover how Stella” DgtimizES

your EVO ICL" ordering workflow

Efficient & Streamlined
Workflow a 3

| # Stella. ({7 2477 Oniine ICL Calculator

how to load the lens?

Injector

Is Future lens based?

 Intermediate Sizes?

Osrdsi;'r?]g 1 * Costs? Preloade
Y . d?
* Vault prediction/sizing * Learning curve?
Stella® -

Immediate Sequential Bilateral Surgery?



avoid

Corneal refractive surgery Contraindications Refractive Surgery [P
» Abnﬂnnlalilieslc-:f the cornea [rz.g:, keratqr::nnus or cr-.thu:r cnmeal. ect.asias, thinning, Preferred Practice AMERICAN ACADEMY..
edema, interstitial or neurotrophic keratitis, extensive vascularization) D= tharn® OF OPHTHALMOLOGY
¢ Insufficient corneal thickness for the proposed ablation depth atiern
¢ Visually significant cataract EVO LASIK PRK
¢ Uncontrolled glaucoma Safety Features
¢ Uncontrolled external disease (e.g., blepharitis, dry eye syndrome, atopy/allergy) Reversible lens implant v
¢ Unconirolled autoimmune or other immune-mediated disease Fiexibility for future procedures v
# | Excessively steep or flat corneas Treats eyes with thin corneas® v
: . - UV Protection v
Intraocular refractive surgery Contraindications P 3 P
# Shallow anterior chamber _ .
Vision Quality
¢ Comneal endothelial disease, low ECD e T P o >
¢ Glaucoma
¢ Visually significant cataract i REageEn
¢ Active or recently active uveitis, or uveitis that requires ongoing treatment or i e i v ¥ e
recurrent in nature No Corneal Tissue Removed v
¢ Uncontrolled autoimmune or other immune-mediated disease e s T o

#* Excessively large pupil size for lens optical zone (7 mm)




> Hyperopes wi
> High/very high myopes > 55 years (with normal fundus) ... . . oo s e oo

th <2.5 mm ACD and > 45 years
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Critical Steps in RLE
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= increased intra- & post-op complications

.

Multifocal IOLs
Femtosecond

laser assisted
cataract surgery

[OL selection

EDOF IOL
Premium IOLs («young» OF I0Ls

and demanding patient!) ———> Toric IOLs

Accuracy of Intraocular Lens Calculation )
Formulas Ophthalmology
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Review of current status of refractive lens exchange and role of dysfunctional
lens index as its new indication
Luci Kaweri, Chandrashekhar Wavikar!, Edwin James’, Payal Pandit, Namrata Bhuta

© 2020 Indian Journal of Ophthalmology



Four types of incisions:
* Corneal Incisions (CClI)
* Capsulotomy

* Lens fragmentation

* Astigmatic corneal incisions



Lens Thickness 2873 um -

Post Capsule 6832 um
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Scanning electron microscopy evaluation
of capsulorhexis in femtosecond laser-assisted
cataract surgery

Leonardo Mastropasqua, MDD, Lsa Toto, MDD, FhID, Roberta Calienno, MD, Peter A, Mattet, MD, PhID,
Alessandm Mastropasqua, MD, Luca Veochiaring, MD, Danato Di lodo, PhD

ORIGINAL ARTICLE

Induced Inflammation and Apoptosis in
Femtosecond Laser-Assisted Capsulotomies
and Manual Capsulorhexes: An
Immunohistochemical Study

Cahenno, PhD; Claudia Curcia, PhD; Peter A, hMatted, MO;
ua, MD: Manuela Lanzini, PhD; Loonarde Mastropasgua, MD

ORIGINAL ARTICLE

Postoperative IOL Axial Movements and
Refractive Changes After Femtosecond

Laser-assisted Cataract Surgery Versus
Conventional Phacoemulsification

Lisa Toto, MD, Pnl; Rodoifo Mastropasgua, MD; Petor A. Matte, MD, PhDy Luca Agnifill, MD, PhDg
dra Mastropasgua, MD; Gennaro Falconia, MD; Mafta Di Nicoia, PhD; Lacnards Mastropasgua, MD

Optical coherence tomography ®
and 3-dimensional confocal structured
imaging system-guided femtosecond laser
capsulotomy versus manual continuous
curvilinear capsulorhexis

Leomardo Masropasqua, MDD, Lisa Toto, MDD, PhDD, Peter AL Matted, MDD, PhD, Luea Vo hiarino, M,
Alssanda Mastropasgua, MD, Riccardo Navama, FhiD, Marta D68 Micola, PhiD, Mario Nubile, MDD, FhDD

Better circularity, good centration
and sizing of capsulotomy = No
capsular shrinkage and good IOL

Ocular, Corneal, and Internal
Aberrometry Parameters 6
Months After Surgery in Eves That
Underwent Continuous Curvilinear
Capsulorrhexis or Femtosecond

Laser Capsulotomy

Mean = Standard Deviation

CCC Group FS Group
Parameter (n=51) (n=48) P Value*
Ocular
Vertical tilt 0.09=0.44 —0.08+0.35 =>.05
Haorizontal tilt 0.10=0.49 0.16=0.39 =05
Vertical coma 0.04=0.19 — 002016 =.05
Horizontal coma —D.01+0.16 0.02+0.14 >.05
Cormneal
Vertical tilt —0.11+0.49 —D.06=0.38 =.05
Horizontal it —0.050:41 — 0.0 +0.32 =.05
Veriical coma —0.04>0.147 —-0.04>0.11 =05
Horizontal coma —3.03+0D.11 —uO2+0.12 =.08

Intermal

‘ertical tilt
Horizontal tilt

tical coma

027 =057
0.15=0.59
0.10=0.15

—0.05+0.36 006

~.05 >

0.16+20.63
0.003+0.11

Horizontal coma

OOs=0RTS

hianual

Laser

Group 1

U Refract Surg. 2011:27(10):711-716.]
Internal Aberrations and Optical Quality

After Femtosecond Laser Anterior
Capsulotomy in Cataract Surgery

Kata Mihaltz, MD; Michael C. Knorz, MD; Jorge L. Alio, MD, PhD; Agnes |. Takéacs, MD;
Kinga Kranitz, MD; lllés Kovacs, MD, PhD; Zoltan Z. Nagy, MD, DSc

Lower high order aberrations in femto
vs manual due to better IOL positioning



FLACS

To facilitate surgical steps in difficult cases

Gl Femtosecond laser cataract surgery: challenging
cases

Post trauma/ White o e e I oo sl
cataracts

Polar cataract
Fuchs endothelial
distrophy

Subluxated cataract

Vitrectomized eyes
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Spectacle Independence for Pseudophakic Patients
— Experience with a Trifocal Supplementary
Add-on Intraocular Lens  Clinical Ophthalmology 2020

Carlos Palomino-Bautista ha Purpose: To cvaluate the refractive and functional outcomes of the trifocal 1stQ AddOn”
Rubén Siil'll:hEI-JEilﬂ | (Medicontur) supplementary intraocular lenses (IOLs) designed for implantation into the

. ciliary sulcus.
David Carmona Gonzalez T i :
Conclusion: The supplementary trifocal add-on IOL seems to be a safe, efficient and stable

. 1.2
Marta Romero Doml!‘lg 1:911 solution for achieving spectacle independence in pseudophakic patients with monofocal primary
Alfredo Castillo Gomez’ [0Ls,

A

]
9 —
0.9- -8 AddOn Trifocal - FineVision PodF
Figure | The design of the trifocal supplementary add-on |OL is optimized for 1.0
implantation into the ciliary sulcus.
Motes: Four flexible haptics position the lens in the ciliary sulcus; Six diffractive
rings, and +1.75 [} and +3.0 [} additions ensure trifocal performance.

—

ol

Visual acuity (logMAR)
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Defocus (Dioptres)



J 10L POWER
ADJUSTMENT
BY
FEMTOSECOND

" 4

i T

______________________________________________

......................

Figure 2. Light photomicrograph of an 10L explanted
from a rabbit eye after in vivo power adjustment by a
femtosecond laser, The laser-treated areas can be seen
in the darker yellow color.

LASER

This technology can potentially be used

with any commercially available I0L.

Unlike LAL (light adjustable lens) that require:

* Specific three-piece silicone lens manufactured
with a unpolymerized macromers within the optic

* After appropriate power adjustment, the power of
this lens has to be locked in by irradiating the
entire lens (2 sessions)

* The power of the lens can no longer be changed
after irradiation

* Patient must wear special UV-protective
eyeglasses because exposure to sunlight can
unwanted refractive changes

Adjustable intraocular lens power

technology

Joshua Ford, MD, Liliana Werner, MD, FhD, Nick Mamalis, MD

J Cataract Refract Surg 2014;

Hydrophilic;  refractive index

Figure 1. Schematic drawing shows femtosecond laser treatment within the |0L substance for power adjustment.

Refractive Index Shaping (RIS)

Femtosecond laser creation of a «lens in a lens» to adjust IOL
power (by modifying refractive index) and to transform a

monofocal IOL into a multifocal IOL

Adding Power to the LAL

Iris

Increased
power

Subtracting Power from the LAL

power

=> change in radii of curvature => change in power
({total time for macromer diffusion: 12-18 hours)

=» change in radii of curvature => change in power



f 10L POWER
ADJUSTMENT

BY
LASER

This technology can potentially be used
with any commercially available [0L.

Intraocular lens power adjustment by a
femtosecond laser

In vitro evaluation of power change, modulation transfer
function, light transmission, and light scattering in a
blue light-filtering lens
Jasom Ngyem, MD, Liltama Werner, MD, PRI, Jason Ludiow, MDD, foak Alfancy, MD, Larry Ha, BS,

Hryan Masing, BS, Sean Enright, BS. Ray K. Alley, BS, Ruth Sahler, M5c

J Cataract Refract Surg 2018; In Vitro

Biocompatibility of intraocular lens power
adjustment using a femtosecond laser
in a rabbit model JCatarct Refract Surg 2017;

Liliana Werner, MD, PhD, Jason Ludlow, MD, Jason Nguyen, MD, Joah Aliancy, MDD, Larry Ha, BS,
Bryan Masing, BS, Sean Enright, BS, Ray K. Alley, BS, Ruth Sahler, MS¢, Nick Mamnalis, MD

>

Animal

Hydrophilic;

refractive index

FEMTOSECOND o messs

0L substance for power adjustment.

First human treatments (6
cases) presented at ESCRS
2024 by P. Stodulka (in vivo

study soon)

WHAT WAS KNOWN

« The refractive properties of a commercially available hydro-
phobic or hydrophilic acrylic 0L can be customized after
implantation using a femtosecond laser through construc-
tion of a refractive-Index-shaping lens within the implanted
ICL with micrometer precision.

WHAT THIS PAPER ADDS

« Evaluation of I0L power, MTF, light transmissicn, and light
scattering of commercially available blue light-filttering 10Ls
before and after power adjustment of —2.0 D by a femio-
second laser showed accurate changes in dioptric power
while not significantly affecting the quality of the 10L optic.

Table 1. Power of the 10Ls implanted in the rabbit eyes,
measured with a PMTF device after explantation of the
lenses 4 weeks postoperatively after full hydration.

WHAT WAS KNOWN
« Refractive properties of commercially available hydrophobic
or hydrophilic acrylic 10Ls can be customized after implan-

tation using a femtosecond laser through construction of a

refractive-index shaping lens within the implanted 1OL with
micrometer precision.

0L Power (D)
Contralateral
Rabbit Treated Untreated Change

1 +26.5 4232 +3.3
2 +268.9 +23.2 +3.7
3 +27.0 +23.7 +3.3
4 +26.7 +23.1 +3.6
5 +27.0 +23.0 +4.0
5] +26.8 +23.2 +3.6

WHAT THIS PAPER ADDS

« Evaluation of the refractive-index shaping lens using the
femtosecond laser in vivo in the rabbit model resuited in
similar uveal and capsule biecompatibiity outcomes in
treated eyes and unireated eyes as well as in the power
change to the treated lenses with no damage to their optics.




Take home messages: which technique to use? L mastropasqua, 2025

MYOPIA

Low myopia Moderate myopia High myopia Very high myopia
(-1,00 sph -> -3,00 sph) (-3,00 sph -> -6,00 sph) (-6,00 sph ->-10,00 sph) (> -10,00 sph)

- Age
- History
- Corneal parameters
- Pupil diameter
-ACD & ECD
- Patient preference
- Cost/benefit

- Age
- History

- Corneal parameters

- Pupil diameter
-ACD & ECD

- Patient preference

- Cost/benefit

- Age
- History

- Corneal parameters

- Pupil diameter
-ACD & ECD

- Patient preference

- Cost/benefit

Evaluate history, age,
ACD & ECD, fundus
oculi




akKe home messages: W echnique
use?

HYPEROPIA
Low hyperopia Moderate hyperopia High hyperopia
(+1,00 sph -> +3,00 sph) (+3,00 sph -> +6,00 sph) > +6,00 sph)

L. Mastropasqua, 2025

(> +6,
ICL

RLE (age)

- Age & History - Age & History - Age & History
- Corneal parameters - Corneal parameters - Corneal parameters
- Pupil diameter - Pupil diameter - Pupil diameter
-ACD & ECD -ACD & ECD -ACD & ECD
- Patient preference - RN SrEEnEes - Patient preference
- Cost/benefit =eesbenell - Cost/benefit




Adapted from

Review of current status of refractive lens exchange and role of dysfunctional
lens index as its new indication

Patient Interested In
Refractive Surgery

Luci Kaweri, Chandrashekhar Wavikay', Edwin James’, Payal Pandit, Namrata Bhuta

© 2020 Indian Journal of Ophthalmology

>55 Years Contraindications

: . * Risk of Retinal
Lens impaired Detachment

(advanced lattice
degeneration, lacquer

N , cracks)
YES/ ' NO Plan Cornea based Refractive Plan Refractive Lens Exchange « Comeal diseases
v Surgery / Phakic IOL 7o

Cormnea Based Refractive
Surgery Possible?

« Age related macular
degeneration

* Diabetic retinopathy

* Ocular inflammatory
disorders

Plan LASIK /PRK/SMILE

f

Check ACD/Rule out other Multifocal 10L Monofocal +

contraindications for Phakic I0OL

Monovision

Plan Phakic IOL



Paradigm Shift !

All-Femto (no excimer) F-LASIK PRK
Myopia (from -1 to -10 D) & Hyperopia . Low myopia *  Low myopia
No pain *  Hyperopia (upto 3-4 D) * HOA> 0,4 RMS
No regression * Presbyopia

No dry eye Refractive °  Hyperopes with < 2,5 mm
No ectasia Lens ACD and > 45 years

No clinically significant aberrations Exchange ° High/very high myopes > 55
Fast recovery years (with normal fundus)
Tissue sparing ORI

Biomechanics preservation (RSB) EUROTIMES

Resistance to trauma
No corneal surgery

Myopia and Hyperopia (from +1
up to £ 20 D)

No pain

Fast recovery

No clinically significant aberrations
No cataract induction

No glaucoma (central port)
Reversible surgery

Possibility of presbvopia treatment




v Patient preference and lifestyle
(expectations)

v Counselling («Doc, what would you
do if it was your relative?»)

v Risk/benefit ratio (still unclear for
PIOL due to low amount of long-term
studies on complications in
literature) &

v Surgeon personal expertise in one
or more techniques (can affect
outcomes!)




Corneal Stromal Lenticules

SMILE lenticules are neatly cut discs of native, well-organized collagen-rich ECM that are ultrathin
(about 30—140 um thick) transparent, avascular, and mechanically strong, obtained from young,
healthy corneas. Their discard is an enormous waste of a valuable resource of tissue that can be

reused for therapeutic uses, moreso with the constantly growing number of SMILE surgeries.

. Votecntor Seiomces  Ink. J. Mol. Sci. 2022, 23, 7967.

4| Epitelio
“t Lamina di
i owman

Review
Human SMILE-Derived Stromal Lenticule Scaffold for
Regenerative Therapy: Review and Perspectives

Stroma

Mithun Santra !, Yu-Chi Liu >*7, Vishal Jhanji ' and Gary Hin-Fai Yam "2+
H Membrana di R e _:_,:__L-___._., g = — =

a-|¢..q;&H}i‘li-b—li—:i—Hl——LDEsmth
Endotelio

/Corneal stromal lenticule provides a possible source of bio-scaffold\

Discarded tissue with minor ethical issues
Natural and biocompatible

High availability from SMILE procedure

AN NI NN

k Possibility to preservation and banking /




A -- S THERAPEUTIC REFRACTIVE SURGERY] 10 cases of Advanced Keratoconus
(curvature range 55-70 D — CCT:
S I_A K 290-450 microns)
Femtosecond Laser-Assisted Stromal Lenticule | . 1, 0arent cornea

Addition Keratoplasty for the Treatment of
Advanced Keratoconus: A Preliminary Study

BSCVA (<20/200)

Leonardo Mastropasqua, MD; Mario Nubile, MD, PhD; Niccolo Salgar, MD; Redolfo Mastropasqua, MD Contact Iens mtolerant

Stable keratoconus / Candidate for
DALK/PK

LENTICULES were obtained from
Eye-bank donor corneas suitable
for PK-DALK

Jeurnad of Rafraciion Bargery
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ORIGINAL ARTICLE L/ Refract Surg. 2020;35(8):544-550.]

TABLE 1
Mean Subbasal Nerve Density [mm/mm?), Mean Keratocyte Density (cell/mm?),
and Relative Donor-Recipient Interface Reflectivity

- i Keratocyte Density Relative Reflectivity

I n VI VO CO nfO Ca l. M IC I'OSCO py Of St I'O m a I. Time Subbasal Nerve Density Anterior Stroma Posterior Stroma Anterior Interface Posterior Interface
Lenticule Addition Keratoplasty for Advanced = Froere B =T oo ) :

1 week b2 463+ 58 450 + 90 46.3 £ 181 48.56 + 201
Keratoconus 1 month 322 899 + 86 485497 4244150 42.14182

3 months 112 730 £ 93 505 + 87 25.6 £ 161 28.8+13.0
Leonardo .‘EJ.-.uH'Ia -'I:-’.'H'rfl'l'-'.'. _UJ’J'”\'.'} ' ":J."-rl H'.-'J.ll'.llfl'!'-. _\{J'.T. !-'a:‘_nr'n_-". :' Dl 8o, '.””" .'thr_f?.'.';--_-'lr.' Lanzini, MD; rontie 1245 724 + 107 531 + 71 269 + 143 29.0 + 15.1
Jorge L. Ali6 del Barrio, MD, PRD; Jorge L. Alié, MD, PhD; Beatrice Cochener, MD; 12 months 1242 748 + 103 567 + 73 2%8+102 739+ 14.0

Mario Nubile, MD, PhD

Figure A. Anterior and postaerior lenticula interfaces appeared hyperreflective at 1 week [A and |, respectively] with presence of cellular and matrix
debris. Reflectivity gradually decreased over time [B and J at 1 month; C and K at 3 months] but was still noticeable at 12 months (D and LI. [E]
Edema with reduced keratocyte density in lenticule stroma was observed at 1 week. [F] At 1 month, edema subsided but keratocyte nuclei still
appeared reduced in number and altered in morphelogy. Cell density gradually increased and morphology improved over time [G: 3 manths] but
nuclear shape still appeared irregular at 12 months [H] [Catiper is 100 pm )

o]
[=]
i

Il Anterior SLAK:

B Posterior

[=2]
[=]
i

Mild wound healing
reaction,

stable interface
reflectivity, absence
of immune stromal
rejection

20+

Relative Reflectivity
.Y
(=]

Figure 2. Relative reflectivity level of the anterior and posterior stromal
interfaces between donor and recipient

CONCLUSIONS: Stromal lenticule addition keratoplasty pro-
duces transitory nerve plexus density reduction and minor
inflammatory reaction that rapidly decreases during the
first month. Donor-recipient interface reflectivity is compa-
rable to a femtosecond laser refractive procedure with no
sign of stromal opacification or stromal rejection in 1 year
of follow-up.




A reversible procedure:

LenﬁCUIE banking? REMOVED TISSUE IS STILL VITAL

The stromal lenticule extracted
following ReLEx maintain

- l l ' Tﬁ keratocyte viability and overall
collagen structural integrity in
LASIK SMILE pre- and post- cryopreserved

tissue samples.

«The potential option of STROMAL LENTICULE STORAGE AFTER RELEX/SMILE offers patients the unique
opportunity of bank their tissue in case of future need, or to donate their tissues to others in need».

Risk Evaluation of Human Corneal Stromal Lenticules From SMILE for

Reuse joumalof
2020

Yanfeng Shang, MD, Yu Li, MD, PhD, Zhiqun Wang, MD, Xuguang Sun, MD, PhD, and Fengju Zhang, MD, PRD SUfgery

Preservation of corneal stromal lenticule: review

‘fnage courtesy of Mirackes In Sight Eye Bank (Winston-Salam, North Cargiina. USA

Martina Nemcokova (0 + Jakub Dite + Yun Min Klimesova + Magdalena Netukova -

Pavel Studeny
Cell tissue bank - 2021

Experiment-Based Validation of Corneal Banking of corneal stromal lenticules: a risk-analysis
Lenticule Banking in a Health Authority-Licensed assessment with the EuroGTP II interactive tool
Facility

Esteve Trias - Paola Gallon - Stefano Ferrari - Ana Rita Piteira *

Andri K. Riau l‘l:ﬁ" =, Kenny PY. Boay, Nur Zahirah Binte M. Yusoff, Tze-Wei Goh, Gary H.F. Yam, Kin F. Tang, Catherine S.H. Phua,
Jaime Tabera + Ricardo P. Casaroli-Marano - Mohit Parekh - Alessandro Ruzza -

Hui-Jun Chen, Yoke F. Chiew, Yu-Chi Liu, and Jodhbir S, Mehta /5

2022 Antonella Franch - Diego Ponzin Cell tissue bank - 2020



Lenticule Bioengineering: The New Frontier

LENTICULE SURFACES MICROPARTICLES MERGE (¢ REs

COLLAGEMN 1 FLUOUO-MWIPsS

3D Above View

Decellularized human SMILE-derived
stromal lenticules with recombinant
human Nerve Growth Factor (rhNGF)
incorporated in PLGA-microparticles

3D Frontal View
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} frontiers | Frontiers in Bioengineering and Biotechnology

Bioengineered Human Stromal
Lenticule for Recombinant Human
Nerve Growth Factor Release: A
Potential Biocompatible Ocular Drug
Delivery System | e 7 g 22

Leonardo Mastropasqua’’, Mario Nubile'!, Giuseppina Acerra®, Nicola Detta”,

Letizia Pelusi®, Manuela Lanzini', Simone Mattioli*, Manuela Santalucia®, Laura Pietrangelo”,
Marcello Allegretti®, Harminder S. Dua®, Jodhbir S. Mehta’, Assunta Pandolfi*" and
Domitilla Mandatori®*




Stromal keratophakia: Corneal inlay

the future? mpnttion)

Andrl K. Riat

Refractive
lenticule Decellularization
extraction from  to remove cellular
patients or and nuclear
cadaveric materials
corneas

Cryo- | Retrieval Customization of Femtosecond
preservation and refractive value laser-assisted
and storage  transport of  or crosslinking (if stromal

in lenticule lenticule to necessary) of keratophakia in
bank eye clinic lenticule . patient




Correction of
positive ametropia

Aphakia (first case) Presbyopia

* Pradhan KR, 2013 Presbyiopic monovision -

* Studer HP, 2015 Lim CH, 2013 |
Hyperopia PEARL — Jacob, 2017 -

* Ganesh S, 2014 Liu, 2018

* Sun L, 2015 . .

. Liu, 2015 Astigmatism

* Damgaard, 2017 Damgaard, 2019

+ Williams GP, 2018 Stodulka, 2020

* Moshirfar, 2018
* Zhang, 2021

* Brar, 2022

* Liu, 2022



Allogenic Lenticular Implantation in HYPEROPIA

1 m 52 eyes (plana targed) E 28 oyes (plano tanget) # Brmm fies kit
Efficacy and safety of e L]
A & i LDV sai of bear than CDVA: S4% |
small-incision COrneal E DA within 1 fin of GDVA. 8% |
intrastromal lenticule K ; 3
0 " " L -
implantation for hyperopia i
correction: a systematic review :
and meta-analysis S vt (- e
cmm_m_m?ﬁm Km0 Uncorrected Distance Visual Acuity Uncorrected Distance Visual Acuity vs.  Change in Corrected Distance Visual
Yue Wang', Jnngjmg Zheng‘ Zuofeng Guo! and Xuejun Fang'® ot UL, RO =% Corrected Distance Visual Acuity Acuity
I, Shernrang, China AFER School of Ophthalmology h-hn:{. $ha Mu “‘ ‘. Lt I‘-": —_— i & B3 | AT NER cl =0,
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Frontin Med 2024 e T T L AT AR g : F el
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Conclusion: Small-incision intrastromal lenticule implantation may be an g ——
effective solution for correcting hyperopia. The effect of improved vision is ) — L'" -
significant, but further explorationis needed for changes in corneal biomechanics e ey iy
and l(}ng-term Safet)"- ey G oty gt - Spherical Equivalent Refraction
Spherical Equivalent Refraction Spherical Equivalent Refraction Stabilny
Attempted vs Achieved Accuracy

A lenticule with a refractive power 1.2 times higher

than the estimated power is required. Moshifar M et al. Allogenic Lenticular Implantation for Correction of
Refractive Error and Ectasia — Ophthalmol Ther

The equation is as follows: LAC (D) = 1.22 LRP (D)

(LAC = lenticule implantation achieved correction,

LRP = lenticule refractive power, both measured in

diopters).

VA outcomes were not ideal, with only 60% of
patients with 20/40 or better UDVA, only 19% with
20/20 or better UDVA



LENTICULE « MANUAL» CUSTOMIZATION STUDY

investigative
ophthalmology &

Ex Vivo Lenticule Customization for Stromal Lenticule i OVS
visual science 292024

Addition Keratoplasty

an ARVO journal

Mario Nubile,! Jorge L. Alio del Barrio,*” Luca Cerino,* Niccolo Salgari,”” Mona El Zarif,"*
Michele Totta,! Manuela Lanzini,! and Leonardo Mastropasqua’

Type I

Ficume 1 Keratoconus models. (A) Everted comea is mounted onto the anterior chamber, Descemet membrane, and endothelium are
removed before ablation. (B) Off-centered myopic ablation (-18 D) is performed on the posterior surface to simulate posterior ectasia and
stromal thinning. (C) In model 1, the cornea is returned to its normal position and the anterior surface hyperopic ablation on the mark
{T-‘ 5/ oaty UEMG’ ?Un“ W picioied. I.DI b ciclel 2, $hi fnenes - cetmme o the aormal grisiion sndd the snterios e PTE sbilarion Froune 2 Non-customized lenticules. (A, B) Type | lenticule, with a planar shape (B), is obtained from the 120 pm stromal fap (A; red
is performed with a 4 mm mask (8 mm diameter and 100 pm depth). arrows) of the ReLEx-FLEx procedure. (C, D) hpe 1 lenticule, with a negative meniscus shape (D)), is sculpted with a +8 D hyperopic FSL
3 T ReLEx-FLEx treatment (C; blue arrows).

Type II

Type IV

Ficure 4  Planar and negative customized lenticules. (A, B) Type II1 lenticule, with an asymmetric planar shape (B), is obtained through
masked excimer laser ablation of the ReLEx-FLEx stromal flap (A). The thick red arrow indicates the masked zone, and the thin red arrow
indicates the ablated zone. (C, D) Type IV lenticule, with an asymmetric negative meniscus shape (D), is obtained through masked excimer
laser ablation of the stromal lenticule sculpted with the RelLEx-FLEx treatment after flap removal (C). The rbick blue arrow indicates the
masked zone and the thin blue arrow indicates the ablated zone.

Frisaime 3 Planar and negative lenticules customization. After placing a 10 mun-wide mask onto the inferior half of the lenticule (A), an
astigmatic PRK treatment (B) is performed to produce a bowtie ablation of the superior half only.



CONFDENTIAL

LENTICULE «<cAUTOMATED» CUSTOMIZATION STUDY

Cornea 231540 (KC-Model CRT 2) — 20.06.2023 (Chieti)
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Rim thickness: 35 pym
Graft Thickness: 162 pm

Excimer-laser customization of corneal lenticule
based on topography profile to be implanted
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Excimer laser asymmetric KC model , Post excimer laser customized lenticule implantation
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Epithelial and stromal remodelling
following femtosecond

laser-assisted stromal lenticule
addition keratoplasty (SLAK) Intrastromal lenticules implantation in

SLAK promotes corneal reshaping,

for keratoconus scientific reports 2021 St characterized by central flattening and
g i . 5 - " ™_  both stromal thickening and epithelial
Mario Nubile!, Niccolo Salgari', Jodhbir S. Mehta?, Roberta Calienno?, Emanuele Erroi’, thickness restoration.

Jessica Bondi', Manuela Lanzini, Yu-Chi Liv? & Leonardo Mastropasqua’

7= 305 mm @ 299

0S S Thi =510 pm

épessum stromale

Spessore epiteliale
(14/09/2020 9.32)

(14/09/2020 9.32)

1]
4B =4 56 mm & 365 da  r=3.05mm & 295

b Epithelial thickness

Stromal thickness




Human Corneal Lenticules (hCL) as intrastromal implantation

Stromal Lenticule Addition Keratoplasty with MYOPIC SMILE lenticule to re-shape stromal loss in post-HSV stromal scar
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“In the fields of observation,
chance only favors prepared minds”

Louis Pasteur, 1854
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