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Improved LASIK ablation centration by novel 
digitized analysis of postoperative Scheimpflug 
ablation imaging, comparing two excimer lasers  
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To objectively evaluate the achieved vs. planned 
excimer laser ablation centration in relation to the 
visual axis in eyes subjected to myopic LASIK and 
compare results from two different generations of 
an excimer laser system. 



New Study from Athens:  
How to objectively assess excimer laser centration delivery? 
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Methods 
Studied 280 eyes subjected to myopic LASIK.  Digital 
image analysis was performed on Scheimpflug sagittal 
curvature maps (pre-operative, postoperative, and 
their difference).  Centration was assessed via digital 
proprietary software 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:  
the EyeQ 400Hz excimer laser with a 250 Hz tracker 
( Group A) and the EX500 excimer laser with a 1056 
Hz active tracker (Group B), were compared. 
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Results 
Post-operative spherical refractive error was -0.21 
Diopters (+/- 0.3 D) for group A and -0.19 Diopetrs
(+/- 0.25 D) for group B.  
These data, along with the percentage of eyes 
achieving 20/20, 20/40 for both groups were not 
statistically significant Average radial displacement of 
ablation centration in group-A was on average 
360 ± 220 µm (range 0 to 1,030 µm), while in 
group-B 120 ± 110 µm (range 0 to 580 µm).  The 
centration data showed highly significant statistical 
comparison (P<0.0001). 







Wavelight 400Hz Vs EX500  
centration IIT study 
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O R I G I N A L  A R T I C L E

ASIK is the most widely used method for correcting 
myopic refractive error.1-8 Cross-line projectors and 
high-speed9 active eye-tracking systems10 incorpo-

rated into excimer laser platforms aim to provide precise dy-
namic intraoperative ablation centration.11 This is achieved 
by compensating for the possible effects of patient eye move-
ments and thus accurately delivering the laser beam to the 
programmed spots.12,13 

During excimer laser ablation, which may typically last 
less than a minute, patient head and/or eye micro-movements 
and saccadic movements are unavoidable.14 Such movements 
may result in discrepancies between the laser beam pro-
grammed and actual spot, which may result in a decentered 
ablation.15 Ablation decentration may in turn lead to adverse 
induced postoperative results including astigmatism and 
higher-order aberrations,16,17 perceived as residual refractive 
error and sometimes irregular and/or reduced quality of vi-
sion demonstrated as night halos or glare.18-20

In addition, in customized topography-guided treatments, 
the identification of the corneal vertex is provided by corneal 
imaging modalities such as Placido-disk topography and/or 
Scheimpflug imaging topometry. The transfer and integration 
of data from these imaging devices to the laser platform sur-
gical planning software may be achieved by either dedicated 
Ethernet connections integrated to some advanced laser plat-
forms or portable data units. 

The purpose of this study was to objectively investigate 
the effective centration accuracy of two generations of an 

LABSTRACT

PURPOSE: To objectively define the effective centra-
tion of myopic femtosecond laser-assisted LASIK abla-
tion pattern, evaluate the difference between achieved 
versus planned excimer laser ablation centration, and 
compare these results from two different generations of 
an excimer laser system.

METHODS: The study retrospectively evaluated 280 
eyes subjected to myopic LASIK. Digital image analysis 
was performed on Scheimpflug sagittal curvature maps 
(difference of preoperative to postoperative). Centration 
was assessed via proprietary software digital analysis of 
the coordinate displacement between the achieved ab-
lation geometric center and the planned ablation center, 
which was the corneal vertex. Results from two different 
excimer laser generations (Eye-Q 400 [140 eyes] and 
EX500 [140 eyes]; Alcon/WaveLight, Fort Worth, TX) 
were compared.

RESULTS: Radial displacement was on average 360 ± 
220 µm (range: 0 to 1,030 µm) in the Eye-Q 400 laser 
group and 120 ± 110 µm (range: 0 to 580 µm) in the 
EX500 laser group (P < .01). The percentage of eyes 
with displacement of greater than 300 µm was 52% in 
the Eye-Q 400 laser group and 4% in the EX500 laser 
group.

CONCLUSIONS: Displacement of ablation pattern may 
depend on the laser platform used. The improvement in 
the efficiency of centration indicates that newer genera-
tion excimer lasers with faster eye tracking and active 
centration control appear to achieve a significantly more 
accurate centration of myopic ablation patterns. The au-
thors propose this novel, objective technique for laser 
refractive surgeon evaluation may point out significant 
outcome measures not currently used in standard met-
rics of refractive laser efficiency.
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sor 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-
tifies the center of ablation with digital accuracy. This 
was applicable in myopic cases (Figure A, available 
in the online version of this article) and even in cases 
of myopic astigmatic ablation (such as the example 
shown in Figure A). Figure A also illustrates a case 
with decentered myopic astigmatic ablation.

The process produced the pixel count of the dis-
placement between the shown corneal vertex and the 
identified geometrical 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 
µm). 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 

Figure 1. (A) The preoperative, postoperative, and difference curvature maps and (B) the pattern of myopic ablation for the same eye. Both maps 
extend to 9-mm corneal diameter. The specific eye received treatment for the correction of -8.75 diopters of myopia. Maximum ablation depth was 
131.59 µm.
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Figure 2. Scheimpflug-imaging corneal cur-
vature difference map in a myopic LASIK-
treated eye showing the geometric center of 
ablation and the corneal vertex. The 3.00 
diopters (D) difference contour was employed 
to pinpoint the geometric center of ablation, 
while the corneal vertex was identified by 
the Scheimpflug imaging. The displacement 
between these two points was measured digi-
tally and was expressed in Cartesian (x and y) 
and polar (r and !) coordinates.
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Conclusions 
•  We introduce a novel, digitized, objective 

assessment of lasercorneal surgery 
•  Faster excimer laser spot delivery frequency, and/

or faster response eye tracking with active 
centration control appears to significantly 
improve effective ablation centration to the visual 
axis in myopic LASIK cases.  

•  Although these data do not seem to affect the 
usual metrics such as UDVA and residual 
refraction, they may affect quality of vision.  




