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Purpose 
To comprehensively investigate anterior and posterior keratometry and simulated 
corneal astigmatism in keratoconic (KCN) eyes before treatment and after a 
combined treatment comprising of collagen-cross linking (CXL) with anterior 
surface normalization by partial topography-guided excimer ablation (Athens 
Protocol). 

AP Objectives 
Anterior-surface normalization 

Improved visual rehabilitation 
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Surgical Procedure 
1.  Partial topography-guided excimer-

laser ablation, employing 
photorefractive keratectomy (PRK) 
in combination with the T-CAT 
procedure.  Typical optical zone 5.00 
to 5.50 mm.  

2.  Excimer-laser ablation (uniform 50 
µm over a 7.00 mm zone), employing 
the PTK mode.  

3.  Cross-linking with UV-A irradiance 
of 6 mW/cm2, applied for 15΄ 
employing the KXL system (Avedro 
Inc., Waltham, MA).  
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Methods 
•  Two hundred sixty seven (267) keratoconic 
patients (group A, preop) were evaluated for the 
anterior and posterior corneal surface keratometry 
by Scheimpflug imaging. 

•   The eyes were subsequently treated with the 
Athens Protocol procedure, and were assessed one 
year later postoperatively for the same corneal 
parameters (group B, postop).   

•  The correlations between anterior and 
posterior keratometry before and post- treatment 
were investigated using paired two-tailed t-tests, 
coefficient of determination (r2), and Pearson 
correlation coefficients.  

Remarkable anterior curvature 
normalization achieved  

with an Athens Protocol case 
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Results: Anterior vs Posterior Keratometry 
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Results: Keratometry changes affect anterior, but not posterior surface 
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Discussion 
•  The issue of posterior surface change following either CXL, surface ablation, or a 

combination of both procedures has to be viewed with skepticism.  We present these 
data with the reservation that measurements of the posterior surface might be 
influenced by the algorithm involving corneal thickness measurements, which, in the 
case of the densitometry-principle based imaging, might be influenced in the CXL-
treated corneas.   

•  Scheimpflug imaging in its current form can only provide data for the posterior surface 
on clear, normal corneas.  Any significant cornea irregularity or light conduction 
interference may bias the findings.  Also possible is that the ‘denser’ CXL effect 
observed with the application of AP may mask posterior surface changes.  Therefore, 
although we observed in this study some posterior surface changes, as expected due to 
the dramatic alteration of the anterior surface and cornea stromal changes, these 
appear to me non-significant in comparison to the anterior surface changes.  
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Conclusions 
•  Within the untreated keratoconic eyes group A, there is strong correlation 

between posterior and anterior surface corneal astigmatism.  The Athens-
Protocol treated keratoconic eyes in group B show statistically significant 
anterior surface keratometry flattening, consistent with our previous studies.   

•  The posterior surface keratometry, as expected, did not show statistically 
significant postoperative change.  The data suggest that there is minimal 
change in the posterior corneal surface after the Athens Protocol, despite the 
significant normalization in the anterior surface, validating its safety profile. 


