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CATARACT AND
REFRACTIVE SURGERY:
“WHO RUN
BARTERTOWN?”

* Presenter is on speaker's panel/consultant
for:

* Alcon, Allergan,Azura, B+L, J&), Kala, Novartis,
OcuSoft, Olleyes, Reichert, Eyevance, Sun
Pharma,

* President of MRB Eye Consultants

* Past-President of the Optometric Council
on Refractive Technology (OCRT)

* Presenter has NO financial interest in any
products mentioned..well except:

Natural Progression

Kids to Teens to Young Adults to Adults to Old
Peeps!

Managing refractive surgery is parallel to contact
lens management

Managing the OSD
Patients listen to OD’s

PRE-OPERATIVE TREATMENT

What else do we need to look for?
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* Corneal Dystrophies
« EBMD
* Anterior or Posterior Dystrophies

* Corneal Degenerations
* Keratoconus
* Pellucid

* Keratoconjunctivitis Sicca

CONSIDER QUALITY OF VISION

In the past we improved visual acuity but in some
cases reduced quality of vision, especially at night

Patients with large pupils sometimes complained
about halo and glare following the surgery

The majority of patients are seeking to improve
visual acuity and preserve their existing quality of
vision, only a small number of patients suffer from
severe quality of vision problems prior to their initial

surgery

REFRACTIVE SURGERY
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* US patient pool largely untapped

* More than half of U.S. population require some form

of vision correction®

* Millennial group is the largest generational group

with 86 million people, 7% larger than Baby Boomer

group'?
+ ~5 million millennials have had LASIK'!

+ ~25 million more (5x) are considering LASIK''

* LASIK is the most commonly performed refractive
procedure®

Decerber 21, 2020
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* A PRO is a report of a condition
experienced and reported by the
patient (not the health care provider)
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* Launched in October 2009 by FDA, NEI, and
DOD

* Purpose

* To better understand the potential risk of severe
problems that can result from LASIK.

* The project aimed to determine the percent of
patients who develop difficulties performing their
usual activities following LASIK and to identify
predictors for those patients

13

14

* Patient Reported Outcomes with
LASIK (PROWL) study:

* Prowl- 1 (military)
* Prowl-2 (civilian)

* Completed in 2014

262 participants

Performed through the DOD primarily at U.S. Naval Medical Center,
San Diego

There have been over 150,000 LASIK procedures since 2000
performed in the Navy alone

Performed using a questionnaire to determine PROs in a patient
population undergoing standardized LASIK treatment while
developing a questionnaire to better evaluate patients’ reporting of
visual symptoms and to assess the potential of those symptoms to
impact a patient’s quality of life after LASIK
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* 312 participants

* Performed through the FDA recruiting subjects at
five different locations

* Under the direction of the director of the FDA
Division of Ophthalmic and Ear, Nose, and Throat
Devices, Office of Device Evaluation, Center for
Device and Radiological Health

* Designed to further validate the questionnaire in a
national, multicenter clinical study of the civilian
population
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Only one of the 990 eyes lost 3 or more lines of visual acuity, and that eye saw 20/25
or better

The prevalence of all visual symptoms and bothersome symptoms studied (ghosting,
halos, glare, and starbursts) was less at 6 months after surgery without correction than
it was preoperatively with best correction (PROWL-1)

Patients reporting difficulty or the inability to perform usual activities due to visual
symptoms improved, or were completely eliminated, following LASIK in both studies

Visual symptoms throughout these trials must be understood in the context that there
was no correction of residual refractive error (while the results are excellent, they
would be even better if patients had been given the option to have additional LASIK or
to wear glasses)

18
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.

96% had binocular uncorrected vision of 20/20 or better at 3 months

.

97% were satisfied with the result at 3 months

.

96.2% were satisfied with their vision at 3 months (55.9% were dissatisfied

99.5% had binocular uncorrected vision of 20/20 or better at 3 months

preop)
* 98% were satisfied with the result at 6 months * < 1% of subjects, without glasses or contact lenses, experienced a lot of difficulty
* 97% were satisfied with their vision at 6 months (73% were dissatisfied with or were unable to do usual activities due to visual symptoms at 3 months
preop) * The prevalence of halos decreased from 51% (preoperatively) to 46% (at 3
* 3X more patients reported the resolution of preop visual symptoms months) in all patients following LASIK (35% of subjects who had no halos prior
than reported new visual symptoms to surgery developed new halos at 3 months)

.

3X more patients experienced an improvement in OSDI after LASIK 28% had a normal preop OSDI noted mild, moderate, or severe dry eye at 3

than noticed new OSDI symptoms months

Very few patients reported that visual symptoms negatively impacted The majority of the few dissatisfied patients reported visual symptoms, such as
their daily activities glare, halos, ghosting, or starbursts

.
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ARE PEOPLE STILL
DECIDING TO HAVE
SURGERY......

HAIR TRANSPLANT
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Perspective
&Q‘Vyx 3 f. . @

In the eye of the beholder

LET’S SEE THE NUMBERS...
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* 2013 refractive surgery procedural volume for
US/Canada/Mexico approximately 600,000

* Decline of 6.6% from 2012

* Includes LASIK, surface ablation, phakic IOLs, and
refractive lens exchange

* Decline from M+ in 2007
* Impact of Baby Boomers, GenX, GenY

Cataract & Refractive Surgery Today, July 2014
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LVC Procedures (Thousands)

US LVC Procedures and Consumer Confidence
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* Vision correction market in the US:
* Over 60% require vision correction (nearly 200M
people)
* Spectacles, contact lenses
* Refractive surgery penetration remains at less than
3%
* 600,000 refractive procedures in 2015
28
Mar 2016:
91.0
* Mar2016:91.0
* Sep2015:87.2
* Sep2014:84.6
30
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* US Census Bureau Estimates:
* 75.4 million Baby Boomers in 2014.Ages 51 to 69 in

* “Since it peaked in 2007 at |.4 million procedures per 2015
. o/ .
year, LASIK has declined 50% in the USA, whereas + 748 million Millennials in 2014.Ages 18 to 34 in 2015. By
intraocular lenses (IOLs), astigmatism-correcting |OLs, and biggest group.

femtosecond laser-assisted cataract surgery, has grown to
350,000 procedures per year, beginning in 2003.”

Corcoran K., Macroeconomic landscape of refractive surgery in the United States. Curr Opin
Ophthalmol. 2015 Jul;26(4):249-54. R ey e

Popuiaton (n mitlons)

http:/ww:
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* Ophthalmology.2016 Feb 11. * 5 billion with myopia.

* Global Prevalence of Myopia and High Myopia and * | billion with high myopia (>-6D)

Temporal Trends from 2000 through 2050. * United States and Canada increase to 260 million, or close to half
of the population, up from 89 million in 2000

* Brien Holden Vision Institute study on the prevalence of
myopia.

* High myopia cases increase by five times to 66 million.

* High myopia increased risk of cataracts, glaucoma, retinal
* Myopia is projected to affect almost half of the world’s population detachment and myopic macular degeneration
by 2050 — a sevenfold increase. voP 8 :
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* EyeWire Today: March 28,2016 REPORT ON SURGICAL AND NON-SURGICAL PROCEDURE STATISTICS

* “China is the world's largest market for laser vision . ;0ta| iiuf'glcal * Total Nonsurgical Procedures
correction, with a growing epidemic of myopia. Private rocedures . 1997740751
providers have taken the lead in commercializing refractive + 1997:900,933 o

* 2014:8,898,652
surgery, but prospects for growth are dampened by a fall-off « 2014: 1,688,757
in the number of people entering their twenties. Alternative « 2015:1,912,468 * 2015:10879,909
i incisi i ¢ 223%i 2014-201

technolggles, such as.SMILE (small incision Ientlculg . 7.1% increase 2014-2015 3% increase 5
extraction) and phakic IOLs, are getting a toehold in the * 605.3% increase 1997-2015

. °ﬂ i .
market.” 94.0% increase 1997-2015

* Global refractive surgery market patient fees generate $5.2 o S e

billion in 2015 to $6.1 billion in 2020, growth rate of 3.1%.

1

35 36



* 2015 Report by American Society for Aesthetic Plastic Surgery
(ASAPS)
* Total Surgical Procedures 2015: $8.1 Billion
+ Age 19-34:26.8%
* Age 35-50:39.5%
* Women: 90% (1.7 million procedures)
* Men: 10% (nearly 200,000 procedures)
* Liposuction most common for both women/men

* Total Nonsurgical Procedures 2015: $5.8 Billion

Cosmetic Surgery National Data Bank Statistics 2015
http://www.surgery.org/sit pof
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REFRACTIVE SURGERY
39
LASER REFRACTIVE CATARACT
SURGERY
41

12/21/20

USES OF ELECTIVE
(ELECTRIC)
DOLLARS!?

Tesla email:April 7,2016

“We've now received

more than 325,000
reservations, which
corresponds to about $14
billion in implied future
sales, making this the single
biggest one-week launch
of any product ever.”’

38

ORA SYSTEM™: DESIGNED TO
OPTIMIZE EVERY CATARACT PROCEDURE

ORA’s all new Optiwave™
technology takes
intraoperative wavefront
aberrometry to a new level of
precision providing surgeons a
higher level of confidence

ORA (Optiwave Refractive

Copyright ©2011 WeveTec Vision™ 0
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lifestyle

TECNIS
[urrirochi ot 44,

Dires

Afull range of the sharpest

vision activities such as reading
or knitting.

vision for patients favoring near-

Dirrascrive Asrninic

Afull range of the sharpest
vision for patients favoring
activities at longer reading
distances such as multimedia
work.

[ TECNIS® MULTIFOCAL FAMILY OF IOLS |
A full range of the sharpest vision for every patient’s

Afull range of the sharpest
vision for patients favoring
intermediate-vision activities
such as golfing or grocery
shopping.
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NEW MEMBER OF THE

FAMILY

Tecnis Symfony
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NEW REFRACTIVE
CATARACT LENS...
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INTRODUCING:
The first and only Extended Depth of Focus (EDOF) Presbyopia-Correcting IOL for patients with
and without Astigmatism

INDICATIONS: The TECNIS”Symfoy Extended Ronge of Vison 101, Mol 2XA0, i ndicated INDICATIONS: The TECNIS”Symony Toric Extended Range f Vsion 0L, Models 27150, 2XT225,
0 TS e ek o ey Il o e St oo o ks
dopter of equal
The lens migotes the effects o/wswow by rsng o e deth offors
lers Compuredto
it cmty, e mnmmnqmrwableds!m el e o D O e mencfoa 101 e s Povkes i bt o e v k. e
ntended forcapsulr bag placeret eintaining comparoble dstance The Mock Series 20T 10Ls e intended for
capsularbag placement rly.

See sofetyinformation on sides 2833
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PROPRIETARY TECHNOLOGY

TECNIS Symfony® IOL Merges Two Complementary
Enabling Technologies

Proprietary Echelette
Design

Extends the depth of focus
Proprietary Achromatic

Z Technology Corrects

chromatic aberration for
enhanced image contrast!

1 TECNIS"Symfony I0L DFU.
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ReSTOR © +2.5 IOL ReSTOR © +3.0 IOL

\\ Apodized
Center Diffractive
Distance Apodized Multifocal
Zone Diffractive
o Multifocal
Refractives Zone

outer outer

Distance Distance

Zone Zone

Alcon ata on File Alcon Data on File

«Reduced the add power from 3.0 D to 2.5 D by:
*Reducing diffractive rings from 9 to 7. Less light scattering, halos and glare.
« Altered the light distribution by:
«Increasing the distance function of the center zone from 40% to 100%
*Reducing apodized diffractive area by 18% (from 10.2mm? to 8.4mm?)
Increasing the outer distance area by 6% (from 18.1mm? to 19.9mm?)
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ALCON MEMBER OF THE
FAMILY

ALCON, RESTOR

53

ACTIVEFOCUS Toric| @359

SeamRlgras

Uncompromised Distance

+ ACTIVEFOCUS™ optical design features central portion 100% dedicated to distancel!

+ Contrast sensitivity comparable to the AcrySof* IQ 10112

+ Optical performance comparison demonstrates best optical image quality for distance’3
Unrivaled Stability

+ STABLEFORCE * haptics conform to the capsular bag for exceptional axial stability'*

+ Proven rotational stability in 13 studies and 900+ patients?S

« TECNIS” Toric is 2.5x more likely to rotate than AcrySof * 1Q Toric16*

T

o T 5010 b ot For Wt DA e, 202113 e
e e e
o 5 oo e ek e e ool o e

i aran o oy i ol 86 5 5
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LASIK

Synonymous for ALL surgeries...

58

38

%, iDesign

* 5x the Resolution*

¢ Ease of Use'?

* Treat Broad Range of
Patients

* Quality Outcomes'!3

“Compared to the WaveScan System Decenber 21,200 9

P S F Cﬂ ZII

Astigmatism  Defocus

\ ‘ .

Astigmatism

Trefoil V. Coma . Trefoil

Quadrafoil 27 Astigmatism Spherical 2nd Astigmatism Quadrafoil

2rdV.Coma 2"H.Coma 2™ Trefoil Pentafoil

2nd Trefoil
OpticsLab ©RA/

Pentafoil
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Patient wavefront

measurement

Wavefront software
calculates the
wavefront map and
generates a laser
treatment plan

Actual eye capture B2, 2020

Lges

Each spot is analyzed as to how
the light is traveling in that part
of the eye

&

WAVEFRONT FOR ALL!

70

High-definition Hartmann-Shack wavefront sensor
(5x higher resolution than WaveScan system)
Up to 1257 micro-refractions over a 7 mm diameter wavefront

3x dynamic range (vs. WaveScan system):
* Sphere:-16.0 D to +12.0 D, Cylinder: up to +8.0 D

“*Increased resolution enables'2'4:
* Potential to capture more eyes
« Improved spot quality, reduces spot cross over effect
* Greater detection of HOAs

* Enhanced reconstruction precision

Gonpardt o WeveSican Sysom
9t Decerrber 21, 2020

75
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AMO

5 Generation Femtosecond [Laser

High rep rate, 3t generation Intralase femtosecond laser
Flap customization capabilities, including elliptical shape,
unique side-cut architecture shapes
o Lower energy and faster flap creation
- 10sec. for 9 mm flap w 8 x 8um s/1
o Allows Bevel-In Sidecut Angle
Innovative new industrial design
* Innovative new industrial design
- hi-res video microscope
- touch screen user interface
- digital video outputr
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LASIK
COMPLICATIONS

Striae

Observe
NaF/

80

Wrinkled Flap

Vertical obligue folds in
a superior hinged flap
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Flap related problems
* Management

« Liftflap

* Clean bed and stromal flap
surface of cells

* Refloat/ consider hydration
with hypotonic saline

* Aggressive
distension/smoothing
Wet/dry sponge,
spatula/forceps

83
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* Flap displacement
* Replace ASAP
* Lay back on bed
* Iflost?
* Corneal transplant
* RGP
* Rarely good vision

* If no hinge watch
astigmatism
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DLK ( sands of the Sahara)
Sifted sand-like appearance
Swirl-like pattern
Coalesced or diffuse

Easily mistaken as ‘SPK’; Careful inspection
reveals at level of the interface

Seen early post-operative
Post-operative abrasions !!
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Epithelial

Ingrowths
Minimal ® observe

Advancing ® lift & clean both
surfaces

Corneal melt ® |ift & clean
vigorously

Monitor epithelial closure

Bandage lens

12/21/20
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Surgical treatment for severe sands

: : Summary
High dose steroids for 1-2 weeks

An immune based reaction which is very steroid

Flap lifted and interface cleaned : :
responsive but of unknown etiology

Careful wipe with Merocel sponge or spatula Early recognition and proper management is

5 microns of PTK applied essential to achieving good visual prognosis

Hourly topical steroids applied immediately
post-op

94 95

“Good Acuity Poor Photosensitivity”

Anecdotal condition

Presents following Intralase surgery CASE

No longterm visual sequelae

Varying degrees of presentation

AI_I_ aVeI_g tSe St\/ty
What you talking bout
ngls>

96 99

CASE HISTORY

45 year old female
OD: -6.50 +0.75 x 89 20/20
0S: -5.25 +0.75 x 90 20/20
Intralase with Visx S4 CASE - « Acular LSQID
PO1D: Mild DLK -OU TREATMENT « Artificial tears q1h
UCVA:20/50 OU
No pain or discomfort

* Anti-biotic
* Prednisilone 1%

+ Increased to hourly dosage

* Return to clinic 24 hours
« PO2D

“My vision is hazy”

100 101
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Irrigation of flap was performed
Drop regiment continued
24 hour follow-up

Not the Patients Actual Cornea

102 103

104 105

Also called Stage 4 DLK
Full thickness stromal opacity
CENTRAL TOXIC 5 A
KERATOPATHY No inflammation
(CTK) Visible striae
Eventually clears
Causes hyperopia
106 107

14
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MILD CENTRAL TOXIC
KERATOPATHY

108 109

MILD CTK

110 111

* CTK
* Dense and focal

* Involves the flap and /or
the bed

‘ * Noninflammatory
* Always has striae

* No response to steroids

* Traditionally a hyperopic

J shift

112 113
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IOPcc Case Example

57 yo post LASIK female

* Complaining of blurry vision and pain in right eye
e GAT: 15 mmHg

* [OPcc:

* OCT image showed fluid under the flap

Patient diagnosed with
Angle Closure

114

ere’s plenty of room for all God's creatures.

SASKATOON

117

* Carl Zeiss Meditec
* Small lenticule
* 2mm-4mm corneal incisions

* Manually removal of the lenticule
* Myopiaupto-lI D

« Astigmatism up to about -5 D

119
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PostOp : brimonidine
tartrate

(Alphagan-P, Allergan)
Dose qd at dusk

Decreases pupil size to
4.5mm

May be used long term

115
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ADVANTAGES OF

RELEX SMILE

* No stromal hydration

* No laser fluence projection
* No reflection losses

* No environmental controls
* Integrity of cornea

* Less nerve damage

« ONLY VARIABLE ISTHE
ACCURRACY OF THE LASER

120
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CXL Using Technology for the

better good...

12/21/20
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= Strengthens/stiffens
corneas with UV light
and riboflavin drops
= 98-99% effective*

= Vision loss is
progressive

*Raiskup-Wolf £ et.al Collagen crosslinking with riboflavin and ultraviolet-A light

in keratoconus: Long-term results. | Cataract Refract Surg. 2008 May;34(5):796-801
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WHAT IS PHOTOREFRACTIVE INTRASTROMAL
CROSS-LINKING (PIXL)?

+ Corneal cross-linking (CXL) was first introduced in 1998 as a
treatment for progressive keratoconus'

« Laboratory” and clinical studies’ have demonstrated that CXL stiffens
the cornea (alters corneal biomechanics)

+ PiXL is the application of zonal CXL using spatial application of uva

* The goal of PiXL is to introduce controlled corneal shape change
using patterned UVA CXL, without ablation

1. Spoerl E, Huhle M, Seiler T. Induction of cross-links in corneal tissue. Exp. Eye Res. 1998;66(1):97-103.

2. Spoerl E, Seiler T. Techniques for Stiffening the Cornea. J. Refract. Surg. 1999;15:711-713

3. Goldich Y, et al. Clinical and comeal biomechanical changes after collagen cross-linking with riboflavin and UV
i;vfdlatran in patients with progressive keratoconus: results after 2 years of follow-up. Cornea. 2012;31(6):609—

128

PIXL

127
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Sharply defined edges

v Eye Tracking to compensate
for patient eye movement

Complex patterning

v’ Digitial Micromirror Device
(DMD) to project UVA
pattern of any design

More stiffening than
standard technology

v Pulsed lllumination
v'Higher Energy Doses

17
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[Tangential Diopters.

Refractive Cross-linking:
Finite Element Modeling 2.5
mm

PiXL: Photorefractive Intrastromal Cross-
Refractive correctior”flkiﬂgomized cross-linking

Simulation using real patient baseline data Riboflavin is applied

to the corneal surface

Tangential Diopters.
Effect of treatment zone size
1.5 X Stiffening factor

Tangenta Diopors 3

mm - The patient is
positioned under the
[Tangential Diopters e — Mosaic device, and an
e [ 4l “ \ A iris tracker precisely
y F A\ aligns the device with
4mm | the patient’s eye

Pre-Op

A customized
treatment pattern is
applied using the
Mosaic system

, K

Cleveland Clinic Research
Group

130 131

* Specific UVA patterning is applied to the center ﬁ L .
(myopia) of the riboflavin-soaked cornea + UVA patterning is applied to the
center of the riboflavin-soaked
* Focal stiffening is achieved in the treatment cornea for treatment of myopia. O
zone
* Redistribution of biomechanical stresses occurs . . P
in response to normal intraocular pressure Theory is to induce focal stiffening » ’

&
Y

in the cross-linked regions,
* “Bulging” of the cornea in untreated regions resulting in “bulging” of the cornea HYPEROPIA: ANNULUS

results in central flattening: reduction of myopia in untreated regions in response to

the normal intraocular pressure
Images Adapted From: Images Adapted From.

Professor John Marshall, MBE, PhD Professor John Marshall, MBE, PhD

132 133

Case Example— 38 year old Myope

Post-OP Pre-Op Difference

Pre-oP: T Bl D T Ot
re-OP: o

-1.75-0.75x175 = =

UCVA: 20/50 AT
BCVA: 20/20

1 Month Post-Op:
-0.00-1.00x156
UCVA: 20/25
BCVA: 20/20

MORE CORNEAL CHANGES
TO.

6 Months Post-OP:
-0.25-0.50x160
UCVA: 20/25

BCVA: 20/20

12 Months Post-OP:
-0.25-0.50x180
UCVA: 20/20

BCVA: 20/20

Treat Presbyopia!

Professor H. Burkhard Dick
Dr. Matthias Elling

Ruhr University

Bochum, Germany
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WHICH EYE ISTHE READING EYE?

12/21/20

THE ACUFOCUS™ KAMRA™ CORNEAL
INLAY
FOR PRESBYOPIA

136
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* Over 20,000 inlays implanted worldwide
« Commercially approved in over 49 countries in:
* Europe
* Asia-Pacific
* Middle East
* South America
* North America (Canada and Mexico)

* India

* Desirable characteristics:
¢ Thin, small diameter p
* High permeability X A\(

* Implanted deep in stroma

« Goal: An intralamellar water impermeable membrane is a barrier to

: gradient flow of water and nutrients across the comea. The water
gradient s created by evaporation from the tear fiim. The nutrient
gradient s created by the tissue metabolism.

* Minimize disruption of
Photo Courtesy of Stephen Klyce, PhD

molecular flow and surface
curvature changes

McCarey 8E. Alloplastic Refractive Keratoplasty. In Sanders, D.R. Hofmann, R.F.; Salz, 1. (editors) Refractive Corneal Surgery. SLACK Inc. 1986,
pp531-548.

Kiyce SO, Russell SR: Numerical solution dynamics. J Physiol. 1979 292:107-134.
Larrea X, De Courten C, Feingold V, Burger J, Bichler P. Oxygen and glucose distribution after intracorneal lens implantation. Optom Vis Sci. 2007
Dec;84(12):1074-81
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« Inlay improves vision by extending depth-of-focus

« Central aperture is a hole in the inlay and has no power

« Inlay provides an unobstructed pathway for focused light to reach the
retina

Inlay Design

8,400 holes

3.8mm 6mm

Diameter bperture
5 um
thick

Made from Polyvinylidene Fluoride (PVDF)

139

* Over 20,000 inlays implanted to date

* Improvement in near and intermediate acuity
and functionality

* Minimal affect on distance in the inlay eye
* Results maintained over the long-term

* Design does not interfere with ocular
assessments or secondary surgical
procedures

SC-018 Rev A
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* LASIK s still King!

» Complications are minor and
treatment can be initiated to
resolve

* Technology is advancing
rapidly, yet the premise is
still the same..

* Things old, are sometimes
still the best

142
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