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Financial Disclosures

AdOM: Consultant/Equity Owner
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Al Optics: Equity Owner
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Owner
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BVI: Consultant/Research
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Crystilex: Consultant/Equity Owner
CSO: Consultant
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Expert Opinion: Consultant/Equity Owner
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Owner
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Glaukos: Consultant/Research/Equity Owner
Greenman: Consultant/Equity Owner
iVeena: Consultant/Equity Owner

Johnson & Johnson: Consultant/Research
LayerBio: Consultant/Equity Owner

LensAr: Consultant/Equity Owner
Lightfield Medical: Consultant/Equity Owner
Medevise: Consultant/Equity Owner
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Owner /Research

Nanodrops: Consultant/Equity Owner
Nordic Pharma: Consultant

Ocular Therapeutix: Research
Oculotix: Consultant/Equity Owner
ORA: Research

Rayner: Consultant/Equity Owner/Research
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Trukera: Consultant
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Owner
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 Expectations
* Optimization
 The Power of Neural Adaptation






















November 1, 1998 / Vol. 23, No. 21 / OPTICS LETTERS 1713

Contributions of the cornea and the lens to the
aberrations of the human eye

Pablo Artal and Antonio Guirao

Laboratorio de Optica, Departamento de Fisica, Universidod de Murcia, Campus de Espinardo (Edificio C), 30071 Murcia, Spain
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Multifocality in Humans

e Normal
e Less in distance
* More in reading




19 y.0. male medical student

Unaccommodated Accommodated

H 3 049 mm
Refraction A - 287" : TaTen 2L

Kevin Waltz, MD  https://crstodayeurope.com/articles/2019-apr/multifocal-iols-what-have-we-learned/



The function of the lens capsule in the accommodation of the
eye

E F Fincham’

Published under licence by IOP Publishing Ltd

Transactions of the Optical Society, Volume 30, Number 3
Citation E F Fincham 1929 Trans. Opt. Soc. 30 101

Author affiliations

T Northampton Polytechnic Institute, London

Dates
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Abstract
Although abundant evidence is now available in support of the general principle of Helmholtz's
theory of accommodation, no definite explanation has been given of the formation of the Scanning electron micrograph of
| ) . ) ) ) ) anterior zonular insertion after removal
lenticonus" discovered by Tschermng, which led him to challenge that theory. In a paper which of cornea and iris.
appeared in these Transactions in 1925 the present author suggested that the varying thickness of (From Streeton BW [1982], in Jakobiec
) ) . FA [editor]: Ocular Anatomy,
the capsule covering the anterior surface of the lens would account for the type of surface which Embrvologv, and Teratologv. Harper &

Cornea Cornea

Tscherning had described. Autsios e e Anterior chamber

Schlemm’s canal
Ciliary processes

Ciliary muscle

The results show that in primates the anterior surface of the lens assumes a somewhat conical form

with an area of increased curvature in the centre, when the suspensions are severed. The capsule of

the primate lens has a zone of increased thickness surrounding a central thin area.
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Multifocality in Humans

Normal
Less in distance
More in reading

Multifocal I0OL
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Light Source Glare Halo Starburst
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Light Source Glare Halo Starburst

“a blurring or smearing”



Light Source Glare Halo Starburst

“distinct rings”



Light Source Glare Halo Starburst

“rays or streaks”



Light Source Glare Halo Starburst

PCO, refractive error, OSD



Light Source Glare Halo Starburst

I\/IuItifoca;I IOLs



\ Multifocal IOLs

PCO, refractive error, OSD
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Refractive Tear Film+ Epithelium + Ant Stroma + IOL + Posterior Capsule + Vitreous = Vision

pristine  regular smooth centered clear No VS
normal tilt floaters

Intraoperative

1 St Visual Axis ID ‘
Refractive Capsulotomy

6 m 0 nt h S * IOL Centration

2nd
6 months
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a - Reuptake b - Diffusion ¢ - Degradation




fMRI

-DEVELOPED IN THE EARLY 19905

measures brain activity by detecting changes in blood flow.




BLOOD-0XYGEN-LEVEL~DEPENDENT (BOLD) CONTRAST

identifies differences in
the magnetic properties
of oxygenated and
deoxygenated blood.




BLOOD-0XYGEN-LEVEL~-DEPENDENT (BOLD) CONTRAST

When a brain region is
more active

Consumes more oxygen

More blood flow




Rosa AM, Miranda AC, Patricio M, McAlinden C, Silva FL, Murta JN,
Castelo-Branco M. Functional Magnetic Resonance Imaging to Assess

the Neurobehavioral Impact of Dysphotopsia with Multifocal
Intraocular Lenses. Ophthalmology. 2017 Sep;124(9):1280-1289.

fMRIs 3-4 weeks Post-Op

* 30 Multifocals
*15 Monofocals




Multifocal Monofocal




Multifocal Monofocal
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association between patient-reported subjective

difficulties and fMRI outcomes



Multifocal Monofocal
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Likely represents the beginning of the neuroadaptation

process to multifocal IOLs.



Refractive Status Tear Film+ Epithelium + Ant Stroma + IOL + Posterior Capsule + Vitreous = Vision

centered clear No VS floaters
normal tilt

(1@

1st 6 mo
-_—

Optimizing The Eye

plano pristine regular smooth




Refractive Status Tear Film+ Epithelium + Ant Stroma + IOL + Posterior Capsule + Vitreous = Vision

centered No VS floaters
normal tilt

clear

plano pristine regular smooth

Optimizing The Eye Brain Optimizing Image
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