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Mastering Multifocals:
the Evolution and
Future of the

Multifocal I0L
Paul H. Ernest, M.D.

SPECIALTY EYE

—INSTITUTE——

* Multifocal 10Ls have evolved tremendously

*Earlier models had significant side effects and
did not meet patient’s visual needs

* Patient dissatisfaction resulted in increased
amount of chair time, causing some of you to
have a negative outlook on multifocal lenses.
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Array ReZoom Change

(mm)

Zone 1 0-2.1mm 0-2.1mm —--0---

(Distance)

Zone 2 21-34 2.1-3.45 +0.05

(Near)

Zone 3 34-39 345-43 +0.35

(Distance)

Zone 4 3.9-443 43-46 -0.23

(Near)

Zone 5 4.43-6.0 46-6.0 -0.17

(Distance)
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Zonal Refractive Lens, 3 mm pupil
distant object

Zonal Refractive Lens, 5 mm pupil
distant object

Focus from
central “distance”
power zone

Focus from first
annular “near”
power zone

Rings Around Lights at Night

with Zonal Lens

ZONAL REFRACTIVE LENSES

These zonal refractive platform lenses provide:
*Limited spectacle freedom
*41% Array / ReZoom
*Visual disturbances
*Pupil dependency
*Inferior material platform (silicone)
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Diffractive IOLs

*ReSTOR 4.0
*ReSTOR 3.0

*Tecnis Multifocals

AcrySof ® IQ ReSTOR® I0L

—

|~
SN6AD3

Add Power: +40D
Spectacle Plane: +3.2 D
Range: +10.0 D to +34.0 D
A-Constant: 118.9

SN6AD1

Add Power: +3,0D
Spectacle Plane: +2.5 D
Range: +10.0 D to +34.0 D
A-Constant: 118.9
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Binocular Defocus Curve
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Refraction

H 1Q ReSTOR® IOL +3.0 D [N=117]  ®1Q ReSTOR® IOL +4.0 D [N=114]

Tecnis Multifocal IOL

Evaluation of Patient Lifestyle N

Discuss with each patient the
concept of a limited amount of
M&M candies being
distributed between 3
buckets.

Diffractive I0OLS

ReSTOR 4.0 / RESTOR 3.0 / Tecnis Multifocal
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Refractive MF and Diffractive 10Ls

Zonal Refractive (5 Zones) -~ AMO ARRAY

Full Optic Diffractive - 3M

Light energy dramatically =
varies with number of zones ==
exposed by pupil, contri H

to halos at night

Light energy equally shared H
over broad range of
pupils/lighting conditions,
contributes to halos at night

Apodized Diffractive - Alcon ReSTOR

Light energy equally shared for
bright to moderate lighting/pupils
~apodization gradually increases
distance energy with larger pupils -
reduces halos at night

Distant Object -

Apodized
Diffractive
ReSTOR

Zonal
Refractive
Array / Mod.
Array

ReSTOR and Zonal Refractive - 5mm Pupil
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Spectacle Freedom
Overall Vision

B AcrySof® ReSTOR® I0L (N=339)
O Array (N=99
@ Eyeonics (N=128)

125

% of Subjects

Sometimes
Overall Spectacle Wear

Comparative S3E data

Depth of Focus Lenses

*ReSTOR 2.5
*Symfony

ReSTOR 2.5 Lens

ReSTOR 2.5
\‘ * A 0.9 mm refractive monofocal
central zone

Center podized . . .
Distance Diffractive « 7 diffractive rings

Zone Multifocal

Zone

Outer

Distanc{

Zone

OPTIC DESIGN DIFFERENCES:
ReSTOR +2.5 D vs. +3.0 D

;D«::d 4 Center
Bl [
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, =
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AcrySof*® IQ ReSTOR® +3.0 D IOL

AcrySof* 1Q ReSTOR® +2.5 D IOL
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ReSTOR 2.5

AcrySof* IQ ReSTOR® +2.5 D IOL
Combined Mean Binocular Defocus Curve*
1-2 Months Post-op

Combined Mean Binocular Defocus Curve™*

)
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Symfony Continued

Not corrected
for chromatic
aberration

s Aspheric I0L with Achromat Technology
s Aspheric 0L
_| e Spherical lOL

Contrast (MTF)

Corrected for
chromatic
aberration

T ’ T

Diopters of defocus (D)

Symfony Continued

Current Intraocular Lenses . . .
Depth-of-Focus Lenses — ReSTOR 2.5* & Symfony * MatCh ing T@ChﬂOlOgy Wlth LIfeStyle
* Example:
2 « Patient very active in distance and middle buckets
§ °\-\“° oS . Activ'e outdoors on weekends and summers (golf, boating,
] 00 o e *These lenses hunting)
e« X i give visual * Busy on a computer and desk work during weekdays
Distance Intermediate  Near quality of a
* Recommended Technology:
45-50 year old .
. patient will still * Dominant eye - ReSTOR 2.5 Lens
g P need reading * Non-dominant eye — Symfony Lens
E 989 oS glasses * “Mix and Match” > happiest group of patients for that time
@ (= S o period
Distance Intermediate Near « Patient still needed reading glasses (+1.25 D > +1.5 D)
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TRIFOCAL / QUADRIFOCAL
*PanOptix

Trifocal Lenses — PanOptix

[ <]
S o e _
Ss o ‘o
Distance  Intermediate  Near

* Simulates the vision of a 35 year old

* Only lens on the market that give patients
total independence from glasses with rare
exception
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PanOptix vs. Symfony
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PanOptix

Box 1. 10L Characteristics

v ceral damete 130
dnew rfocal design
 the rdstep et o distance

and cchelete et

Dysphotopsias

Acrysof* 1 Monofocal A

» AcrySof* 1Q ReSTOR" +300

CNIS™ Symfony +1.75D  TECNIS™ Multifocal #2750 TECNIS™ Multifocal +3.

Panunux Trifocal
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Results of clinical study

* 14 random patients selected with bilateral PanOptix / PanOptix Toric
« Surgery performed December 2019 (P.H.E)

« Evaluation done February 17, 2020 with Dr. Patil

« All 14 patients 20/20 uncorrected at 16 inches

* 13 of 14 patients 20/20 at 24 inches, 1 patient 20/25

« 10 of 14 patients 20/20 at distance, 4 patients 20/25

« All patients were spectacle independent and thrilled with their visual
results
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Steps to the Successful use of the PanQptjx Lens

Spectacle
Independence

Reduction of
HOA

Astigmatism
Control

Wound
Construction

Patient Selection
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Steps to the Successful use of the PanOptix Lens

Careful patient screening

1. Emotionally unstable?

Patient Selection 2. Patient Expectations

Patient Expectation

* What is discussed pre-op
« Every patient is told they have an excellent change of being free of glasses post-op but not perfect 20/20.
« Patients write this statement out to confirm they understand
« The purpose of going through expectations is to reduce post-op chair time for you.

* Most expectation issues occur post operatively
« Patient Examples
* Dominant eye -0.250 sphere, Non-dominant eve plano
+ Complaining that the dominant eye is not as good as the non-dominant eye

« Pre-op refractive error -5.0 D OU
* Postop plano -0.25 D x 902
+ Patient can't read at 8-10 inches
* Suggestions on how to manage such a patient
+ Ask the patient what was their expectation based on what we talked about pre-op?
* Re-review pre-op expectation discussion
« Encourage the patient to focus on what they can do not what they can’t do
« The golf analogy of hole in 1vs. a par on a par 3
* Let the patient know they have less correction than | have
« Ifall else fails, give the patient the prescription and they will most likely not be wearing it in 6 months.
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Steps to the Successful use of the PanOptix Lens

Wound Construction

. Square post-limbal wound

Less surgically induced astigmatism
. Little to no change in axis of pre-
existing astigmatism

Complete sealing wound 4-7 days

NP

Wound
Construction

w

&

Patient Selection

Steps to the successful use of the PanOptix Lens

Astigmatism

contrsl Astigmatism control

Wound 1. Goal 0.0 -> 0.5 D refractive

Construction astigmatism

. Use of Toric version or femtosecond
laser

. Prepared to fix post astigmatism if

>0.50 D (no glasses)

Corneal surface issues

N

Patient Selection

w

el
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Corneal Surface Issues

* #1 reason for post-op astigmatism is surface issues

* Causes
+ Betadine prep
* Post-op drops
* Wearing a mask
* Treatment
+ All of my PanOptix patients are advised to use artificial tears every 2 hours or at least
6 times a day post-op for 30 days
+ Compare K readings versus refractive readings for diagnosis
+ Once a patient develops a surface issue post-op it could take 2-3 months to recover
+ We would be happy to follow a patient with this problem

I ——
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Steps to the Successful use of the PanOptix Lens

Reduction of HOA

. Pre-op evaluation of corneal coma

. Femtosecond laser gives symmetrical
overlap of anterior capsule on lens
optic to decrease micro tilt and
internal coma

[N

Reduction of
HOA

Astigmatism
Control

Wound
Construction

Patient Selection
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Pre-Op Evaluation

* Thorough ocular evaluation to detect conditions other than
cataracts (ERM, ION, Glaucoma, Fuchs’ Corneal Dystrophy,
ABMD, ARMD, DES)

* Refractive error and corneal astigmatism

* OPD Wavescan llI

+ Confirms corneal astigmatism
+ Corneal coma
* Red Flag - > 0.32 microns - contraindication for multifocal lenses
* Placedo disc —dry eye
* Mesopic pupil size

+ Yellow Flag = pupils > 6 mm will have more side effects from multifocal

lenses P

Visual Axis, Angle Kappa and Alpha

o 5225 | This s a great exampie of what the eye Image.
Mesopic 0.08@225 | offers on the OPD for pre-op evaluation.

Including Angles Alpha and Kapp:

s have boen published but
the actual values are highly varlable and
Individualized. The OPD-Scan Ill measures
the exact value for each eye.
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Multifocals, Angle Kappa, Angle Alpha

Lens DD | Center Diameter | Angle Kappa Max | Rings | sA | pupilsize | pupisize|
IAMO - Tecnis i MM | Max vt
s0mm o 2 | om | 2002 s
12mm o5 18 | 0 | 2022 58
FEE Y 15| 02 | 2022 58
15mm om0 9 | o | 2022 ss
Alcon steps
Rerysor®
ResTOR Y 23 semm o7 7 | 02 | 2022 55
ResToR aeysof*ial 5 ssmm o3 5 | o1 [2022 | 55
lacnvesocus = fon) | Acysor1a] 25 semm 047 7 | 02 | 2022 55
lPan0pta® UV 101 Acrysof1a] 525 Listmm 058 15 | 01 | 2022 | 55
lpanopti® v 1oL Toric | aeysofe 0] 32 Lisamm o038 15 | o1 | 2022 53

Angle alpha < 0.3mm = good candidate and patient should be looking through center of the central optic zone.
‘=within tolerance but need to be cautious of different IOL central optical zones.
Angle alpha 20.5mm = may not be a candidate for multfocal,

20,6 Toric may have issues rotating
20.7 even an aspheric IOL (use a zero SA IOL, SofPort, enVista, Softec HD).

0.3 mmthe Angle
position of the I0L In the eye and Angle Kappa relates to the pupll position I front of the I0L. The combination of
P performance.

Patients with Manual Rhexus and Asymmetrical
Overlap of the Anterior Capsule on the Lens Optic

0.7 microns of o~ o
1.662 microns 2.05 microns

internal coma A
of internal coma of internal

coma
1-2 clock
3 clock hours of
hours of

asymmetrical 4 clock hours
asymmetric

overlap of of \
overlap of
anterior capsulel asymmetrical

anterior
capsule on

on the optic \ overlap of
surface anterior
the optic

capsule on the
surface il

optic surface
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Femtosecond Rhexus

0.023 microns of internal coma
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Study Findings
Patient Satisfaction Survey Scores

+ Patients were asked 30 questions from 10 categories with responses ranging from 0-3

+ Starburst

* Hazy Vision

« Blurred Vision

* Distortion

« Multiple Images

« Fluctuation i vision
« Focusing difficulties
* Depth perception
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Comparison of satisfaction score and internal
coma less than 0.20 microns

Satisfaction % of People with
Score Internal Coma of 0.20 p or less

0-10 (r-15) 100%

11-20 (n=29) 93.1%

21-30 (n=30) 60%

>30 (n-15) 46.7%
(p<0.001)

Steps to the Successful use of the PanQOptix Lens

Spectacle
Independence

Reduction of
HOA

Astigmatism
Control

Wound
Construction

Patient Selection
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What’s Coming

*Synergy J&J’s version of PanOptix

*Symfony Plus increases the near add from
1.75->2.25

What’s Coming

* Vivity (Alcon) & Eyhance (J&J)
* Aspheric monofocal lens with extended depth of focus
without diffraction segments giving vision in distance and
middle bucket activities

* Maintains a visual disturbance profile comparable to an
aspheric monofocal lens
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VIVITY UTILIZES A NON-DIFFRACTIVE WAVEFRONT-SHAPING TECHNOLOGY TO STRETCH
AND SHIFT THE WAVEFRONT

AcrySof® IQ Vivity (DFT015)
Wavefront-Shaping Technology

Acrysof IQ
(SN6OWF) IOL
Base Power

Diffractive EDF IOL
Non-Diffractive
Wavefront-Shaping

- (2.2mm)

Surface transition 1
Siightly elevated smooth plateau (~1
m) stretches the wavefront

resulting in an extended focal range

Diffractive elevated rings
contribute o halos

Elevation s 2.5%

Surface transition 2
Small curvature change shifts the
wavefront creating an extended
negative focal range

@U‘e"“ QVivity

Alcon

Questions?
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Summary

*Todays multifocal I0Ls give more spectacle
independence with less dysphotopsias

*Many patients are demanding this type of
technology

*Still must pay attention to expectations and
surface issues
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