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Purpose 
To objectively define the effective centration of myopic LASIK ablation pattern, by analysis 
between the achieved versus planned excimer laser ablation pattern, and compare centration 
results from two different generations of an excimer laser system. 

Methods 
Evaluation of 280 eyes subjected to myopic LASIK.  Digital image analysis was performed on 
Scheimpflug sagittal curvature maps (difference of pre-operative to post-operative).   

Centration was assessed via proprietary-software digital analysis of the coordinate displacement 
between the achieved ablation geometric center and the planned ablation center, which was the 
corneal vertex.   

Results from two different excimer laser generations (Group-A, EyeQ 400 and Group-B, EX500), 
both platforms of Alcon/WaveLight were compared. 
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Groups 
In group-A (nA = 140 eyes) the AMO IntraLase™ FS60 (IntraLase group, Abbott Medical Optics, Inc, Irvine, CA) 

femtosecond laser was employed for the corneal flap. Myopic ablation was accomplished by the Allegretto 
Eye-Q 400 Hz excimer laser (Alcon/WaveLight, Fort Worth, TX).   Eye-tracker scanning frequency was 256 
Hz, synchronized to the 400 Hz laser spot repetition rate with a response time calculated at 6-8 ms. 

In group-B (n B = 140 eyes) the FS200 femtosecond laser (Alcon/WaveLight) was employed to provide the 
corneal flap.   The myopic ablation was accomplished by the EX500 excimer laser (Alcon/WaveLight).    This 
system also features the option of centration to the visual axis.  Eye-tracker frequency was 1,064 Hz, also 
synchronized to the 500 Hz repetition rate of the flying spot, with an estimated response time of 2-3 ms. 

 
Digital Analysis Technique 
The software imports the difference maps and enables overlay 
of the crosshair cursor corresponding to the center of a circular 
or elliptic contour over a same-color area on the map, 
indicating a constant dioptric difference (-3.00 D in the 
example shown in the figure).   

By doing so, identification of the center of ablation was 
implemented with digital accuracy.   

This process was applicable in myopic spherical and even in 
cases of highly myopic astigmatic treatments. 
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Results 
Average radial displacement: 
o  in group-A 360±220 µm (range 0 to 1,030 µm) (examples: A & B),  

o  in group-B 120±110 µm (range 0 to 580 µm) (example: C).   

Percentage of eyes with displacement more than 300 µm: 
 in group-A 52%, in group-B 4%. 
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Discussion 
Both the EX500 and the Eye-Q excimer lasers employ the pupil centroid center as 
coordinate reference point and offer displacement of the excimer laser ablation center 
to the corneal vertex.  The centration of the ablation pattern may be performed 
automatically by means of corneal vertex identification by the Scheimpflug imaging, or 
can be performed manually.  In this case the surgeon adjusts the aiming beam to 
intersect with the 1st Purkinje reflection.   

The results of this study indicate that there is a statistically significant, compelling 
difference between the centration results.  The radial displacement was on average 360 
µm (up to 1030 µm) in the previous generation excimer laser compared to 120 µm (up 
to 580 µm) in the latest generation excimer laser.  We can only attribute the reported 
differences on the improvements incorporated in the software planning and the higher 
speed and shorter response time of the much advanced eye tracker system in the latest 
generation platform.  Thus, the radial displacement of the ablation center was reduced 
to a 3-fold lower average of 120 µm.  
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Conclusions 
•  We introduce this novel, objective technique for laser refractive surgeon evaluation that 

may point out significant outcome measures not currently used in standard metrics of 
refractive laser efficiency.   

•  Displacement of ablation pattern may depend on the laser platform.   

•  The dramatic improvement in the efficiency of centration indicates that newer generation 
excimer laser with faster eye tracking and active centration control appear to achieve a 
significantly more accurate centration of myopic ablation patterns.   


