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X-linking  



UVA 370 nm 
Irradiance 3 mW/cm2 for 30 min 

Dose of 5.4 J/cm2 
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Is CXL a refractive procedure?  
Most investigators speak of  “disease reversal” when flattening occurs after CXL in ectasia 
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Novel Avedro KXL-II Device 
Riboflavin penetration captured 
 by Build –in Scheimpflug image 



Myopic profile central 4mm OZ transepi 
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8 month topography-customised  
tran-epithelial CXL treatment*



Customized CXL for KCN! 
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WaveLight® FS200 
Femtosecond Laser 

WaveLight® EX500 
Excimer Laser 
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same day PTK > topoPRK > MMC > CXL (6mW/cm2 x 15 min) 

1- PTK 

2- topo 
-guided 
PRK 

3- 30” MMC 

4-: CXL 
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same day PTK > topoPRK > MMC > CXL (10mW/cm2 x 10 min) 

1- PTK 

2- topo 
-guided 
PRK 

3- 30” MMC 

4-: CXL 

6 

!*
"*

#*



M@9I*xw*ÜkB>:k@9*Å9L@kjk^?*kL:*jB>L>jkB*
=9]=kjìAL*9L@=z*

[kL9BBAIA_BA?*67*



M@9I*|w*kà9^@9:*Gç*@A*Ñ8*F°*@A*y*A=*yZy^^8*jzB*kç>?*@A*
^k@jJ*@AIA*kç>?*LA@*=9]=kjì�9*kç>?*

gg*



M@9I*|w*F°*@A*y*A=*yZy^^8*jzB*kç>?*@A*
^k@jJ*@AIA*kç>?*



M@9I*gw*Å{[*@=9k@^9L@*IBkL*



Oculink Vs Topolink in Athens Protocol 

Oculink (Pentacam driven)  
appeared more effective! 
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Athens Protocol (topoPRK +CXL) KCN epithelial changes 
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before after 



Athens Protocol example 
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Topometric parameter improvement: IHD 

Äx*



äx*

q�9=kâ9*[*]=A^*|hZy*@A*||*
G9]=kjìAL*\xZy\|Zy¢äyy*;xÑpÄÑC*@A*\ä\äZy¢äÑ*;xÑpxÑC*

äx*
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Average K from 48.5 to 44 
Refraction -2.5-4.5@155 (20/70) to -1-1.5@10 (20/20) 
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Myopia induction!: 
Refraction from +0.75-3.50@10 (20/60) to 

-0.75-0.75@170 (20/20) due to improvement of the 
topometric parameters 
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Athens Protocol: 
Some improvement in UCVA, dramatic improvement in 

BSCVA: 98% of cases at least 20/40!) 
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Athens Protocol: 
Keratometric change over 24 months, progressive flattening 
this finding makes challenging the prediction of refractive 

correction 
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Delayed epi-closure: day 5 



Active epithelial surface after reepitheliazation 



hä*

Conclusions The Athens Protocol: topo-guided 
normalization and higher fluence CXL 

•  Not a refractive treatment-rather therapeutic 
•  The sphere refractive result may be 

unpredictable 
•  The improvement of BSCVA is very predictable 
•  Synergistic effect when combined with CXL 
•  Minor healing delays may dictate careful 

management 
•  No other current treatment can improve 

predictably tomometric cornea parameters with 
long follow-up 
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