Topography-Guided Myopic LASIK: Objective
Postoperative Digitized Centration Evaluation in a
Contralateral Eye Study Between 2 LASER
platforms: Wavelight EX500 to AMARIS750
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The target of this study is to evaluate myopic laser
centration in topography-guided (TG) LASIK, by
analysis of achieved versus planned patterns by 2 laser
platforms.
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Methods: In 10 consecutive myopic patients: Group A (n = 10)
eyes had Topography-guided LASIK with the FS200 and EX500
(Alcon/WaveLight) lasers; and Group B (the contralateral eyes),
with the LDV femto (Zeimer, Germany) and Amaris 750
(Schwind, Germany). Digitized centration evaluation (DCE) was
performed on Scheimpflug-curvature difference maps
preoperatively and quantitated via pixel-size x-y radial
displacement and utilizing our own proprietary software.
TheFS200/EX500 platform used the Vario Topolyzer
topographer, the LDV/Amaris platform used the Optikon
topographer.
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UCVA/BCVA Results: The UCVA was examined 3 months
postoperatively and BCVA was examined preoperatively for the
two groups. Figures above presents the results of the UCVA
postoperatively versus BCVA preoperatively for the both groups.
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Centration analysis: We employed preoperative and postoperative
Scheimpflug imaging-derived sagittal curvature maps, using the Pentacam
(Oculus Optikgerate GmbH, Wetzlar, Germany). The system reports the
difference map, which corresponds to the center of the acquisition.

The difference maps provide a clinical visualiza- tion of the effects of the
excimer ablation pattern on the corneal curvature and correlate with the
pattern of the attempted myopic ablation. These difference maps were
digitally analyzed by proprietary software, which was coded and developed in-
house. The software imports the difference maps and a crosshair cursor is
overlaid. This crosshair cursor can be transposed by discrete, pixel-resolution
ar- row movements over the center of a circular or elliptic color-coded
contour. By doing so, the technique iden- ti es the center of ablation with
digital accuracy. This was applicable in myopic cases and even in cases of
myopic astigmatic ablation.
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Centration analysis: The process produced the pixel count of the dis-
placement between the shown corneal vertex and the identi edgeometrical
center of ablation in both x and y coordinates. The pixel count was converted
to actual distance (scale: 109 pixels corresponding to 9 mm/900 um). Thus,
we digitally calculated the actual displace- ment between the geometric center
of ablation coor- dinates and the corneal vertex with a precision (mini- mum
detectable difference) of 0.0825 mm. The initial data were expressed in
Cartesian (x and y) coordinates and were then converted to polar (r and q)
coordinates. 3.00 D difference
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Using the digital analysis technique that described above, the radial and angular
centration displacement was calculated.

Average radial displacement:

Group-A (LASIK, FS200 and EX500) 457+385 um

(range 74 to 1033 um)

Group-B (Amaris750S) 461+ 386um (range 105 to 1199 um).
Average angular displacement:

Group-A (LASIK, FS200 and EX500) 189+74 degrees

(range 90 to 315 degrees)

Group-B (Amaris750S) 196+100 degrees (range 26 to 338 degrees).
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Updated Results: Angular and Radial Displacement postoperatively for the

both groups
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Discussion: Myopic LASIK results using these two platforms appears to offer
accurate treatment centration in both groups. The difference between them
likely derives from differences in capture devices, eye-tracking and active
centration on visual axis and may affect refractive and high-order aberration

outcomes. De-centration of over 100um (0,1 mm) have been known to induce
coma and reduce visual performance. Standard visual outcome metrics, both
in the US and internationally, usually do not include the parameters discussed
herein. We propose that such objective postoperative measurements may
produce a new benchmark in assessment of laser vision correction techniques
and technologies.
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