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Monovision = Wunderrefraktion

Definition :

Two fellow eyes have different refraction, one
eye for distant vision (emmetropic), the other
one for near vision (-1 to -2 myopic).

Dogma:

The dominant eye Is for distance vision !
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Monovision = Wunderrefraktion

Is a compromise to make presbyopia easier
and is used with contact lenses, in refractive

surgery and IOL-implantation.

Wolfgang von Goethe, Konrad Adenauer, and
Heide Seiler had and has monovision.
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presbyopia ,correction”

Current approaches to presbyopia are
designed to make monovision easier to toleratse
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Near reflex

(Nervus occulomotorius)

1. Accommmmaoditiom @ with age
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Precondition for a corneal shape that supports
near vision in a presbyopic eye

Central cornea has higher refractive power
compared tc
peripheral cornea
(= prolate cornea)
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PresbyLASIK and Asphericity

Alternative approach: central steep island (CSl)

Patient Untersuchung  Darstellung  Einstellungen T-CAT  Sonstiges Drucken

Name: [ " Unt. Dat: [23706703
Geb. Dat.. ]

eit: 0828

[ % [y Ly L) |
=g e |
——N— |

P [ [ [e
£ e
oozl

Keratometerdaten : Hauptschnitte rechtwinklig [d=3mm] a
Rh: 3b.6dpt | 122.1° 302.1% 26.0
Rv: 37.7dpt Ay 25.0
Ast: -2.1dpt \:;J\ "\/ g_
Ach.: 32.1° : 135 x 0.50dpt
Exz.: -1.09 el s 270 Sagittal
@HH: 12.0 B 4 2 0 2 4 & AAAG% Relativ

R




Precondition for a corneal shape that supports
near vision in a presbyopic eye

Central cornea has higher refractive power
compared to
peripheral cornea
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Asphericity Basics
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PresbyLASIK and Asphericity

photoreceptor layer

retina

2 mm ‘

pupil size

-1 mm -500 +500 m

410 m VY L

-280 m £ 70 m



PresbyLASIK and Asphericity
Please note

The global optimum shape of the cornea is not a
multifocal cornea but an aspheric cornea

It does not produce 2 foci and the brain selects &
appropriate image like in bifocal I0OLs

The driving force is the pupil diameter that shifts
the focus of the optics



PresbyLASIK and Asphericity

Variations of Presby-lLasik

global optimum central steep decenterd centered
forRand Q Island steep island steep annulus



PresbyLASIK and Asphericity

Type spotd distant| spold near SpeCta_Cle
correction
Q-optimized 1.8 37.8 1.9 yes
cornea /\
global 18.8 (16.8) | 17.1 19 yes
optimum m only near
CSl A 229 (21.9)| 88 (8.2 no
DS /_\ 30.9 39.9 (37.9) no
CSA m 65.0 (62.8)| 38.8 (14.7) no




PresbyLASIK and Asphericity

Type spotd distant| spold near SpeCta_Cle
correction
Q-optimized 1.8 37.8 1.2 WeES
cornea /\
global 18.8 (16.8) | 17.1 19 yes
optimum f\ only near
CSl A 229 (21.9)| 88 (8.2 no
DS /_\ 30.9 39.9 (37.9) no
CSA /,\\ 65.0 (62.8) | 38.8 (14.7) no




PresbyLASIK and Asphericity

Optimal corneal shape (R,Q)
with a 2.5mm-pupil for near objects (0.4m)
and a5mm-pupil for far objects (5m)

GLOBAL OPTIMUM (R,Q)
 myopia of -1.5 D regarding tihe central conea
e asphericity constant Q =-0.7



PresbyLASIK clinical data

pilot study, n=15, nondmmaariteyess
preop sph @5 tw+11 HD), oyl < @ 77D

distant VA near VA low contrast VA

(100cd) (100cd) (80cd)
mean 0.82 065502 00658 (reDHD)
SD OAR5 0088 DA2ZqR2Y)

range 0.5to 1.0 JU1ad3J3 03303



PresbyLASIK and Asphericity

monovision -1L. 5D

global optimum
(R,Q) for near and
distant vision

CSl with
optimal Q

distance 5m near 0.4m
pupil 5mm pupil 2.5mm



PresbyLASIK and Asphericity

Distant vision with CSI with
global optimum (R,Q)

Decentration
0.0 mm 0.3 mm 0.5 mm



PresbyLASIK and Asphericity
Conclusions

Two approaches to presbyopia correction at the
cornea are promising: CSI and global optimum

The driving force is the pupil diameter that shifts
the focus of the optics

The global optimum has the advantages that
additional reading glases can help and that the
profile is robust regarding decentration



