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_ Two fundamental assumtlons of toda 'S

= Aberrations from all poeints (cornea, lens, etc) along
visual (Z) axis can be axially collapsed along the visual
axis, and adequately represented by a two dimensional
transverse map (in the XY plane), the wavelrontmap;

No matter where along the visual axis the eriginal
aberration arises (say, at lens), it can be fully corrected
at.anothenpoint along the visual axis (say, at cornea).
= INamely, the Separationietween the
L PeIREWhereraheaonRrarses anattne point where
wanernration Is corrected
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"[stagood idea, at all, to correct
aberration from one axial Z point (lens),
at another (cornea), since aberrations at

different axial Z points (different ocular
structures) have different temporal

profile (changes over time)? Whatis:thess
lengEtemrvistal conseguence?
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Does a _ _ procedure_s_uch as LASIK perform
egually.well in.correcting abnormalities on VS

If not, does today’s whole-eye wavefront-based LASIK (l.e.,
correcting features as well ) have a
fundamental limit of efficacy since they Is a finite distance

of separation of axial locations of these two points aleng
the visual axis?

L= Elrthermore, given that lens changes more. rapidly,over;
 time (partlcularly Imaspatient.oyveragedo=50) than the
L coreayisitstllfargood idea, at all) to do LASIK to correct
“time- changlng lenticular aberrations on the time- -stationany.

cornea?
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aberration:

Question: Does a procedure
such as LASIK perform egually well in correcting

l.e., does “ on the Z axis the astigmatism
arises (say, the lens vs cornea)” make any
difference when the lecation of treatment is
estricted ONLY on one peintaleng.the . Z.axis
(the'cornea) 2 -

Here for simplicity we use “conneal astigmatism”
to equate anterior corneal astigmatism
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=61 eyes-of 61 consecutive patients who
had primary myopic LASIK;

= SE range: -4.157 to -6.705D;

= VISX,
= Single.surgeon.

._-."

Ming Wang, MD,PhD




= \When using a cornea-confined procedure
such as LASIK, to correct corneal

astigmatism vs lenticular astigmatism; in
which situation there Is

?
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P -

S estable hypothesis:

Astigmatic correction by a
procedure such as LASIK performs
BETTER for correcting
(leaving smaller residual
_esuntreated cylinder postop), than for
- lenticulaRastigmatiSn. s

SR

Ming Wang, MD,PhD




= _Preop: cylinder R, corneal astigmatism K
(Orbscan), and percentage of non-corneal
(lenticular) astigmatism (R-K)/R;

— Low

— High

= Postop:.analyze percentagesof residual
untreated cylinder R’/R (Index of Sucecess).
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Age, SE comparable, though magnitude of total preop astigmatism
is higher in the low lenticular astigmatism group. Ming Wang, MD,PhD




r\nFIJ/:;]S — douple-angle plot (sirice cylinder Is 150
clacjras folkitllanioranzlysis of csilriziic correcilon)
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Index of success P < 0.05.
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1a Comeal astigmatism, pre-LASIK 1b Post-LASIK

_ ' : _ End resulti a nice circular
Circular incoming light. image on retina, lesser
amount of residual

uncorrected cyling@fwang, MD,PhD




mrmatc sumrnary or resu
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astignatism
= NGt Se geod result.

28. Lenticular astigmatism, pre-LASIK 2b Post-LASIK

Circular incoming
light.
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Conclusion of the study
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Cornea-confined procedure such as LASIK
“PErforms better in correcting corneal than
lenticular astigmatism.

Correcting lenticular astigmatisn on'the
cornea (which workstay creating a “reverse
EcStiomatiSmeon the COrEC)IOESBINYOIIEESH
SVERSTHEENNEGVES MONE Untreated residual

astlgmatlsm postop
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=-|tis better-to correct the problem *
(I.e., correct corneal problem at the cornea);

- Current LASIK result (eg, astigmatic correction
which has lesser efficacy) contains pts with high

lenticular astigmatism — limitation of efficacy?

- Regarding where we should correct
astigmatism, at IOL (toric IOL), or at cornea
(CASIK/PRK or LRI)’>

- wrere does th
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= hercurrent wavefront approach, I.€., COorrecting everytnimg
(Including aberrations on the lens) on the cornea, may
nave a ftindamental of efficacy since there is a
axial distance separation between the point of
aberration source and point of correction.

-  Example of fundamental limit of efficacy In blology the

ultimate spatial resolution of corneal wound healing Is

perhaps limited by the single cell size (*Biological Planck
Constant”);

i —

= The between the peinWiere anerration
S arsesianditiENpemt it wWhere aberration is corrected
, and the correction efficacy Is
mathematically maximized when that distance is collapsed

to zero.
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= And furthermore, how about the fact that
aberrations arising from different temporal points

(le, different ocular structure) have different
temporal profile (i.e.,
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_Since, lens can *walk off” more easil
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- For eyes with highrienticular astigmatism (eg, older
age), does'it really make sense to apply once-in—a-
ifetime “DC” (time-stationary) cornea treatment
(LASIK) based on information that contains an *
(time-changing) component (the lens)?

l.e., creating.‘reverse aberration
patterns” on the time-stationary cornea, when the
lIme-changing lens can just “escape’ laterandwalké
off; Ieavinef2ieEnEration ofpatients; years from now,
Withatregenically created and with
continuously reduced vision over time (Which gets
even worse after CE)?
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1a Comeal astigmatism, pre-LASIK 1b Post-LASIK
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23 Lenticular astigmatism, pre-LASIK 2b
Post-LASIK
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Triere s perhaps 2l 'fun_da_mental finite zudzll d]stance
~ separation petween aperration plane and col G
plane can create a llimit of efficacy’ or correc‘ﬂo’n SO
problems should'be corrected ,

Whole-eye wavefront-driven LASIK maybe should be
used, only In patients;

For patients at age 40-50 or older, they need to know
the possible short life-expectancy of super vision
given that (in erder to
cancel the aberration of lens) will' be created by a
cornea-confined procedure such as LASIK and
visual guality can possibly deteriorate than an
age-controlled who never has had . any: whole-eye
Waveiront=haSedierecedurerontinercornea;

SVANSUISEL of these age 40-50 or older patients (Wwho
have higher than normal lenticular aberration) need
to be identified and we should doing corneal
procedure such as LASIK on these patientSying wang, vMp,php
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Eong-term consequence of What We dornow.
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Thank you!_
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