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Dr. Kanellopoulos

Figure 1 The preoperative Orbscan image of 
a 52-year-old male who underwent LASIK for 

Wavefront-guided treatment helps 
post-LASIK symptoms

Study shows reduced refractive error, improved higher-order aberrations, 
contrast sensitivity

May 1, 2004
By: Cheryl Guttman
Ophthalmology Times

New York - Wavefront-guided ablation using the Allegretto Wave System (WaveLight 
Technologie) appears to be very safe and effective for enhancement in symptomatic
post-LASIK eyes, said A. John Kanellopoulos, MD. 

Dr. Kanellopoulos, clinical associate professor of ophthalmology, New York 
Uni- versity Medical School, New York, and director, Laservision.gr Institute,
Athens, Greece, presented outcomes from a series of 22 treated eyes that 
demonstrated the wavefront-guided enhancement resulted in reduced
refractive error along with improvements in higher-order aberrations, contrast 
sensitivity, and symptoms.

"The Allegretto Wave excimer laser is now approved for use in the United 
States to treat myopia and hyperopia with and without astigmatism, and
extensive international experience with it shows it is very safe and effective in 
those indications," Dr. Kanellop- oulos said. "The Allegretto Wave laser is not

FDA approved for wavefront-guided treatment, either as a primary or secondary procedure.
However, our limited data indicate that it can be used with that technique for enhancement of 
symptomatic post-LASIK eyes to provide results that are very gratifying for both the patient and
the surgeon."

The 22 eyes were treated at Dr. Kanellopoulos' private laser center in Athens, Greece, which 
was one of four international sites participating in a manufacturer-organized multicenter study.
Post-enhancement follow-up for the group ranged from 3 to 7 months (mean 4 months), with 
postoperative visits scheduled at 1 day, 1 week, 1 month, 3 months, and 6 months.

Improvement in UCVA , BCVA Mean baseline sphere and
cylinder were -0.92 and -0.85 D, respectively, and the 
refractive errors were reduced to -0.25 D (range, +0.25 to -0.5
D) and -0.25 D (range, 0 to -0.5 D), respectively. The treatment 
also resulted in improvement of uncorrected visual acuity
(UCVA) from a mean of 20/25 to 20/18 along with gains of 
best-corrected visual acuity (BCVA) that ranged between 1 and
3 lines. Total higher-order aberrations improved from 0.62 to 
0.25 µm, and low contrast sensitivity improved by an average
of 55%.
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plano -3.50 D at 95° at another institution. He
said that the excimer laser "shut down" for a 
few seconds during his procedure. His best 
spectacle-corrected visual acuity (BSCVA)
dropped from 20/20 to 20/50 and his 
postoperative refraction at 6 months was 
-1.25 -2.00 D at 10° with debilitating ghosting
and glare. The topography reveals a small, 
decentered ablation with significant irregular 
astigmatism. On wavefront analysis, his
RMSH was 1.67 and contrast sensitivity C2.

Figure 2 Following a wavefront-guided 
enhancement, the refractive error was +0.25 
-0.25 D at 180°, low contrast sensitivity
improved to C8, and there was dramatic 
symptomatic relief. The postoperative 
Orbscan image reveals improved ablation 
profile and a regular centered-ablation
pattern. (Figures courtesy of A. John 
Kanellopoulos, MD)

To be eligible for inclusion in the trial, eyes had to have only a 
mild refractive error with £1.5 D of spherical error and £1.5 D of
astigmatism accompanied by at least one of the following 
findings as a feature of the primary procedure: small optical
zone, decentered ablation, irregular astigmatism, night-vision 
problems, or undercorrection/overcorrection. In addition, they
were required to have higher-order aberration RMS ³0.4 µm
when measured with a 6-mm pupil using the WaveLight 
Analyzer and to be able to undergo wavefront-guided treatment with at least a 6-mm optical
zone. 

The pre-enhancement wavefront evaluation was performed after instillation of a single drop of 
tropicamide 1% (Mydriacyl, Alcon) to dilate the pupil to 7 mm.

Wavefront error and the treatment plan for the Allegretto Wave 
excimer laser were determined from the average of four 
reproducible wavefront maps, and four other eyes were
entered into the study but excluded from treatment because of 
the inability to obtain reproducible higher-order aberration
maps.

Dr. Kanellopoulos commented that in addition to processing 
data and generating wavefront maps, this wavefront analyzer 
provides the actual raw image of the laser spots projected onto
the retina. With that information, the clinician can judge 
whether the actual raw data correspond with the data selected
by the analyzer. 

"In some patients, usually previous patients with high myopia 
or high astigmatism, the spot images on the retina are distorted
and somehow blur and the clinician can double-check the 

actual readings. I believe this is a crucial point in wavefront-guided LASIK because we can
easily worsen higher-order aberrations if our data capture is not close to impeccable. It is also 
for that reason that we usually use the average of four highly similar scans," Dr. Kanellopoulos
said. 

The enhancement was performed with relifting of the flap in all cases, and intraoperative 
subtraction pachymetry was done to assess whether there was adequate corneal thickness for
the enhancement. Depending on the scotopic pupil size as measured with the Colvard
pupillometer, the wavefront-guided excimer laser treatment was performed using a 6-, 6.5-, or 
7-mm optical zone.


