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Chicago—Simultaneous topography-guided 
partial PRK with cornea collagen crosslink-
ing (CXL) offers a safe and effective approach 
for normalizing the cornea and enhancing vi-
sual function in eyes with ectatic conditions, 

said A. John Kanellopoulos, 
MD, during refractive surgery 
subspecialty day at the an-
nual meeting of the American 
Academy of Ophthalmology.

Dr. Kanellopoulos dis-
cussed the importance of 
combining CXL with a tech-

nique to address highly irregular astigmatism 
in the management of eyes with keratoconus 
and postLASIK ectasia.

In addition, he presented theoretical and clini-
cal evidence supporting the use of his “Athens 
Protocol” where CXL and topography-guided 
surface ablation are performed in the same 
session rather than sequentially.

“It is our experience that surface ablation 
using the topography-guided excimer laser plat-
form (Allegretto, Alcon/WaveLight) effectively 
and predictably normalizes the corneal sur-
face and improves functional vision, and we 
believe there is a synergistic effect when this 
procedure is performed simultaneously with 
CXL,” said Dr. Kanellopoulos, director, Laser-
vision.gr Institute, Athens, Greece, and clinical 
professor of ophthalmology, New York Univer-
sity Medical School, New York. “Out of the 400 
eyes studied, just two required repeat CXL and 
none went on to needing a cornea transplant.

“Safety with our combination approach has 
been favorable as well,” he added. “Although 
postoperative haze and delayed epithelial heal-
ing have occurred, these have been minor com-
plications in a small number of eyes within 
our very large series.”

Meeting visual rehabilitation needs
Although the efficacy of CXL for stabilizing 
keratectasia is well established, and the pro-
cedure also causes some corneal flattening, 
significant residual astigmatism limiting con-
tact lens wear may be a persistent problem for 
some patients.

This situation creates an indication to per-

form the partial topography-guided partial PRK, 
Dr. Kanellopoulos said.

“I realize surface ablation in a keratoconic 
eye may sound unorthodox, but the goal of our 
treatment using the topography-guided soft-
ware is to normalize the corneal surface and 
improve best corrected acuity,” he said. “This 
is a therapeutic procedure, not a refractive one. 
In fact, some eyes turn out more myopic post-
operatively, but have significant regularity and 
BSCVA improvement. We have chosen the ab-
lation to remove no more than 50 μm of stroma 
and, at most, it treats 2 to 2.5 D of astigmatism 
and up to 1 D of myopia.”

The Athens Protocol begins with a 6.5-mm 
PTK to remove 50 μm of epithelium. Then, the 
topography-guided partial PRK is performed 
followed by mitomycin-C application (0.02% 
for 20 seconds) and the CXL procedure. The ex-
cimer laser ablation resembles part of a hyper-
opic treatment. It is performed using a 5.5-mm 
effective optical zone and targets steepening 
of the area adjacent to the cone in an attempt 
to regularize the corneal surface.

Theoretical advantages, proven benefits
Discussing his rationale for performing the two 
procedures simultaneously with the ablation 
first, Dr. Kanellopoulos reported data show-
ing that the corneal epithelium and Bowman’s 
membrane can act as barriers to UVA light 
penetration into the stroma. As these tissues 
are removed with the PTK/PRK procedure, it 
seems intuitive that the efficacy of the CXL 
procedure would be increased. This concept 
is supported by clinical findings.

“In a patient who had CXL alone in one eye 
and the Athens Protocol in the other, inspec-
tion of OCT maps for hyper-reflectivity, which 
we recently described as a sign of the extent 

Combination approach

Evidence supports ‘Athens Protocol’
Theoretical and clinical data demonstrate benefits of simultaneous surface ablation, CXL

Take-Home Message
A second procedure for visual rehabilitation 
sometimes may be needed after cornea collagen 
crosslinking (CXL) for treatment of progressive 
keratoconus or postLASIK ectasia. A. John 
Kanellopoulos, MD, discussed the rationale and 
outcomes achieved with his “Athens Protocol” of 
same-day topography-guided partial PRK and CXL.

Dr. Kanellopoulos

See CXL on page 46

Figure 1 A clinical picture of the OD 
of a 27-year-old male with advanced 
keratoconus. His preop BSCVA was 20/50 
with –2.5 –5 @80. He underwent the Athens 
Protocol and now UCVA is 20/30 and BSCVA 
20/20 with –1 –1.5 @85. The slit lamp photo 
shows the cornea clarity and the ground-
glass appearance typical of CXL.

Figure 2 Cornea OCT of the same 
eye 7 months after the Athens Protocol. 
One can appreciate the anterior cornea 
hyperreflectivity consistent with CXL and 
the demarcation line at about 300 μm depth 
depicting (as we have introduced and 
published) the depth of effective CXL. For 
those clinicians familiar with these findings 
following CXL alone, they may appreciate 
the enhanced depth and diameter of the 
CXL effect noted on OCT, supporting the 
advantage with regard to the Athens Protocol.

Figure 3 Comparison preop and 7-month 
postop Scheimpflug imaging (Pentacam, 
Oculus) showing the significant normalization 
of the cone, keratometric flattening, and better 
symmetry. (Figures courtesy of A. John Kanellopoulos, MD)
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of crosslinking, shows the area of crosslink-
ing is much broader and denser in the latter 
eye,” he said.

Dr. Kanellopoulos also put forth the idea 

that the PRK-treated eye represents a better 
biomechanical model for performing the CXL 
procedure. In theory, an eye with a more reg-
ularized surface, as opposed to one where 
there is ongoing strain from IOP and eye rub-
bing localized over the cone peak, would be 
better strengthened by CXL and more likely 
to remain stable after the procedure.

“We believe redistribution of corneal strain 
by remodeling the cornea with the surface 
ablation is a significant factor in the syner-
gistic effect achieved when performing the 
two procedures together,” he said. “The si-
multaneous procedure also avoids remov-
ing crosslinked cornea, which occurs when 
performing CXL first followed by the laser 
treatment.”

Comparison of series
Results from a comparison of two large, con-
secutive series of eyes treated at the same ses-
sion or with CXL first followed 1 year later by 
a topography-guided surface ablation showed 
statistically significant differences in a num-
ber of outcome parameters favoring the same-
day procedure. The study, which has been 
published [J Refract Surg. 2009;25:S812-S818], 
included 127 eyes in the sequential group and 
198 eyes treated with the Athens Protocol.

For the eyes in the sequential group, mean 
logMAR uncorrected visual acuity (UCVA) im-
proved from 0.9 to 0.49, mean logMAR best 
spectacle-corrected visual acuity (BSCVA) im-
proved from 0.41 to 0.16, mean K decreased 
by 2.75 D and mean MRSE by 2.5 D, and the 
mean haze score was 1.2.

For the eyes in the simultaneous group, 
there was a significantly greater improvement 
in both mean logMAR UCVA (from 0.96 to 
0.3) and mean logMAR BSCVA (from 0.39 to 
0.11) as well as a significantly greater mean 
reduction in MRSE (–3.2 D) and keratometry 
(–3.5 D). The mean haze score in the simul-
taneous group was 0.5, and that was signifi-
cantly lower than in the controls.

Central corneal thickness decreased by 70 
μm after both procedures and there was no 
significant change in endothelial cell count 
in either group.

“These findings demonstrate that per-
forming the two procedures together offers 
advantages of less PRK-associated scarring 
and better riboflavin and UVA penetration to 
achieve a wider and deeper CXL effect with 
greater corneal flattening,” Dr. Kanellopou-
los concluded.OT 
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Opening eyes on the 15th of every month 
with the latest news on eyewear,  
contact lenses, in-house finishing equipment,  
and other dispensing-related topics.
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