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_ H,'!."',g}',i‘.}',l',vﬂ.a Why do we still need to keep updated on

topo in the wavefront era”
Irregular

Astigmatism
Diagnosis and Treatment'

e Cornea is the main refractive structure; =
« Cornea is what we alter surgically mainly; -
 New topo technology offers new capabilities:

1. — topography (anterior/posterior) and FFKC

2. — excimer laser REMOVES tissue; elevation map is
Important in treating decentered treatment;

« Wavefront does have limitations (no infor outside pupil, no infor
about axial locatiowf aberration, changes with accommaodation);

 Combined topo-wavefront approachiie

S(topo-linked to treat corneal problemsjt all aberrations at
all axial locations are created equal.
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Examination of posterior cornea reveals: sign
of ectasia:A case of posterior KC (“ominous purple’
In a virgin eye, with anterior. Don’t touch It!

0.00% mim Golor Steps " i - 0,005 mim Color Steps
Anterior - ™ 427D i 7 i Paosterior

Float e P . . Float

0.075 i ; . — . © [|oo7s
0.060 / . - 0.060

0.045| - : A ] e 0045
0.030

0.030 | - |
b q |

0.015 - e S .Iums
0.000[7, g / e o | - A, v 0.000
L001g f Y . e 3 = - Booie
L0.03C B | ; ‘ ) [ . Plooac
0pag L S : \ B / -0.047
-0.08E ; - L e aet ' B -0.06C
-0.075 o .0 0 ) T s -0.07%
L R
56 5 ’ - " - - 500
53.5 < N 421 UM @(06,-2.4) < T 84D
505 \ a:BAL _ \ 780
4735
445
415
38.5
35.5
325/
295
265

Total : a5 \ 3 Thickness
1.0D Colar Steps ~— B0, — Patial Power — LB — 20 mic Color Steps

Ming Wang, MD,PhD




Posterior ectasia s/p LASIK
Don’t enhance it!
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Posterior corneal surface changes effect on visual
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Current and future topo technolologies

Scanning slit (e.g., Orbscan);
3-D topo (e.g., AstraMax);
Scheimpflug imaging (e.g., Pentacam);

Ultrasound (e.g., Artemis); _—

Topo-wavefront combined Astigmatism

(e.g., Tracey, OPD, Orbscan-Zyopitix, Meil- — 4‘
80/CRS Master, Allegro analyzer/topolyzer 7o
T-CAT, Waveprint/Humphrey); | -

Anterior segment OCT.

Irregular

Ming Wang, MD,PhD




Placido

4. No posterior and pachy
data;



Placido:

primary Derived



Placido:



Placido



Placido:

 Non-spherically biased.



e Scanning slit (e.g., Orbscan);



Scanning slit:

elevation



Scanning slit:



Scanning slit:

Placido
added!



Primary



Primary data:
accurate

Curvature data in placido disc systems (Humphrey);
Elevation data in scanning slit systems (Pentacam);

Elevational data from Humphrey;
Curvature (D) data scanning slit system such as Perdam.






Posterior



Preop

After +4 D H-L Regressed to +3, after enh  Again reg to +2, after enh



earliest




 3-D topo (e.g., AstraMax);









3-D topo:

sensitivity




3-D topo:



1-D vs 3-D:



1-D vs 3-D:

sensitivity



1-D vs 3-D:
253um



1-D vs 3-D:

does not break down



« Scheimpflug imaging (e.g., Pentacam);



Imaging over a wide
focal range

sagittal
plane imaging



not parallel

axis

« * Harold Merklinger: Scheimpflug’s patent.
Photo Techniques, Nov/Dec, 1996.






Advantage of Scheimpflug

sensitivity
reliability,

posterior surface

Disadvantage:




Scheimpflug imaging:



Scheimpflug imaging:



Scheimpflug imaging:



Improved Scheimpflug:

improved
off-axis (20 degree) projection
eliminate data loss caused by reflection



Improved Scheimpflug:



Improved Scheimpflug:



Improved Scheimpflug:



Improved Scheimpflug:



Improved Scheimpflug:



e Ultrasound topo (e.qg., Artemis);



Ultrasound topo imaging:



Ultrasound topo imaging:

Advantage: layer by layer topography.




 Topo-wavefront combined

e (e.g., Tracey, OPD, Orbscan-Zyopitix, Meil-
80/CRS Master, Allegro analyzer/topolyzer
/[t-C, Waveprint/Humphrey);



* Do all aberrations at different axial locationsreated equal?

NOT do LASIK




Group | [(R-K)/R < 1.000] Group Il [(R-K) > 1.000] P-values
Age 43.71 45.867 0.29
Pre-operative Spherical Equivalent -5.419 -5.775 0.66
Pre-operative Cylinder (R) 1.355 0.742 0.0001
Table 2

Averages

Group | [(R-K)/R < 1.000] | Group Il [(R-K)/R > 1.000] P-values

Fraction of Residual Cylinder (R/R) 0.239 0.502 0.036

For Text:
95% Confidence Interval
Group | [(R-K)/R < 1.000] | Group Il [(R-K)/R > 1.000]
Age 40.473 to 46.947 43.628 to 48.106

Pre-operative Spherical Equivalent

-4.157 to -6.681

-4.839 to -6.705

Pre-operative Cylinder (R)

1.115 to 1.595

.585 to .899




Fraction of Post-Operative Residual

Astigmatism (R/R)
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Astigmatism (R/R)

(R-K/R) vs. Fraction of Post-Operative Residual

0.239

low

Percentage of non-Corneal Astigmatism (R-K/R)
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high

Figure 3




corneal




lenticular




e Axial distance

e Treating problem at its source

» Topo-wavefront combined approach



Advantages of topo-WF combination



Challenges of topo-WF combination



Topo-WF combined:



Topo-WF combined:



Topo-WF combined:



Topo-WF combined:



Topo-WF combined:



Cornea Wavefront Target Wavefront

. VISX Ablation Profile
CO m b I n e d " Calculation as in WaveScan \
Treatment table for '
VISX laser




1. Posterior and pachy
2. Elevation

tomography topos

treat problem
at where It occurs
not all aberrations at all axial locationgre
created equal.




FFKC

2 D rule:

3-point touch:

Anterior & posterior float:

Pachymetry:

IA orientation, amount, pattern

Topo-based FFKC detectors:




guality



topo
iIndispensable






