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1-How many of you currently 
perform CXL? 
a-YES 
b-No 
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2-Do you understand 
how CXL works? 
a-YES 
B-no 
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Effect of Epithelium and UVA on 
Riboflavin Absorption 

 
    

Asota, Fant, Edelhauser, and Stulting, unpublished 
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Confocal Microscopy 
3 Months After CXL 
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Confocal Microscopy 
6 Months After CXL 

 

    
     

   



Introduction of riboflavin in a femto-pocket 
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3-How long do you think CXL 
lasts? 
a:1 year 
b:2-3 years 
c:3-5 years 
D: >10 years 
 

10 



Kanellopoulos, MD 
www.brilliantvision.com 

4-What is the worst complication 
of CXL? 
a-Infectious keratitis 
b-cornea scarring 
c-cornea melt 
d-dry eye 
e recurrence of ectasia 
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KCN? 
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KCN? 
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Kcn? 
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5-If CXL is offered early enough, 
can it eradicate clinical 
keratoconus? 
a-yes 
b-no 
c-I do not know 
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6-Should  women with ectasia be 
monitored closer during 
pregnancy for ectasia progression 
or recurrence (if they had CXL)? 
a-yes 
b-no 
c-don't know 
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7-Should a 45 year old male 
recently diagnosed with KCN be 
offered CXL? 
a-Yes 
b-no 
c-I do not know 
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8-is this KCN? 
a-yes 
b-no 
c-do not know 
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3-How long do you think CXL 
lasts? 
a:1 year 
b:2-3 years 
c:3-5 years 
D: >10 years 
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4-What is the worst complication 
of CXL? 
a-Infectious keratitis 
b-cornea scarring 
c-cornea melt 
d-dry eye 
e recurrence of  
ectasia 
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5-If CXL is offered early enough, 
can it eradicate clinical 
keratoconus? 
a-yes 
b-no 
c-I do not know 
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Livestream all our surgeries: 
 

http://www.livestream.com/lase
rvision     or   

livestream.com/laservision 

•A. John Kanellopoulos, MD 
•Director, Laservision.gr Institute, Athens, Greece 

•Clinical Professor NYU Medical School, NY 
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We introduced: Higher fluence CXL:  

6, 7, 9, 10 and 12 and now 30mW/cm2 

AAO 2008:  
CXL for 15 
minutes 
utilizing 
7mW/cm2 
fluence 



 Introduced Prophylactic CXL in 
PRK and LASIK-2007 

2012! 



Zurich 2007: CXL for PBK: 2 femto  
pockets and CXL with 10mW/cm2 
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10 minute postop-Cornea OCT -8 months follow-up 
No regression of the flattening effect! 



The Athens 
Protocol 
7-years 



Topo-guided partial PRK 
 
1-Topolyzer:Placido disc topography 
2-Pentacam (Oculyzer) 
3-Pentacam HD (oculyzer II)-Refractive suite 
4-Vario (placido disc +pupil sensor+iris recognition+limbal 
landmarks recognition) 

WaveLight® FS200 

Femtosecond Laser 
WaveLight® EX500 

Excimer Laser 

WaveLight® Refractive Suite 



The Athens Protocol 4 steps:  
same day PTK > topoPRK > MMC > CXL (10mW/cm2 x 10 min) 

1st PTK 

2nd: topo 
-guided 

PRK 

3rd: 30” MMC 

4th: CXL 



JRS Sept 2009 

Kolozsvári et al 
IOVS 2002;43:2165-2168 
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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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In oblique KCN: AveK from 44.6 to just 44.3! 
Flattest K steeper by 1D 

refraction +0.50-3.50@160(20/60) to -1.5D (20/20) 
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2 year follow up in a 15 y/o 
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OCT evaluation 



Athens Protocol: safety 
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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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Results:  
None of the cases showed further ectasia progression. 

UDVA improved from 0.3 to 0.5, CDVA from 0.5 to 
0.8, attributed to mean improvement of the cornea 

index of height decentration (IHD) by 55%, SE from -
3.8 to -1.6 Diopetrs, Mean K from 51.5 to 47.5. 50% of 
cases gained 2 lines of CDVA, 35% 3 lines respectively. 

Minor complications were encountered in 12% of 

cases. 



Short and long term complications of combined 
topography guided PRK and CXL (the Athens 
Protocol) in 412 keratoconus eyes (2-7 years 

follow-up) 

Michelle Cho, MD & A. John Kanellopoulos, MD 

AAO 2011 

Book chapter in 2012 

Paper publication in press 





3 months later (lotemax, Autologous) 



Late stromal scar 



2 weeks out-delayed epitheliazation 



2 months-PRK anterior stromal  scar 
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Bacterial Keratitis 
E. Coli 
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Severe scar of the cornea 
BCVA 20/200,  

Lamellar or PK? 

50 



Kanellopoulos,MD 
51 

6 months s/p  
Athens Protocol 
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From 20/200 to 20/40! 



Boston Kpro 
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Epithelial thickness: nl-KCN-KCNcxl’ed 

55 

Epithelial and mapping on normal and keratoconic (non-treated and treated) eyes. Kanellopoulos et al 

  

 

Figure&7:&&Epithelium&thickness&across&the&three&groups&of&study,&at&the&periphery,&mean,&and&at&the&pupil&center.&
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Epithelial and mapping on normal and keratoconic (non-treated and treated) eyes. Kanellopoulos et al 
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Figure&2:&&Corneal&report&produced&by&the&Zeus&software&showing&total&corneal,&epithelial,&and&stromal&thickness&

pachymetry&maps&over&8&mm&diameter.&&The&subject’s&eye&is&normal.&&We&observe&the&overall&thicker&epithelium&

over&the&pupil&center.&

  



     
Crosslinking and Long-Term Hyperopic Lasik Stability 

LASIK flap creation using FS200 femtosecond laser (Alcon, Ft. Worth, TX) 
9.5mm LASIK flap nasally decentered, adjusted for angle kappa 



     

Topo-guided LASIK excimer treatment plan centered on 
visual axis 

Crosslinking and Long-Term Hyperopic Lasik Stability 



     

In the flap high fluence CXL: LASIK Xtra 

Crosslinking and Long-Term Hyperopic Lasik Stability 



     
Crosslinking and Long-Term Hyperopic Lasik Stability 

A drop of 0.1% riboflavin 
sodium phosphate solution 

(Leiter’s pharmacy, San Jose, CA) 



Corneal OCT (Optovue, CA, 
USA) in LASIK Xtra group 

60 Crosslinking and Long-Term Hyperopic Lasik Stability 



Femto AK combined with CXL! 
30mW cm2 X 3 min 
Kanellopoulos 2012 
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Keratometric difference no CXL Vs Xtra 

Dr. Kahn: Best resident paper at ASCRS 12 
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Our current protocols 

 

•1-Athens Protocol: topoPRK +10’x 10mw/cm2 

•2-LASIK Xtra: 1’ (90”) 30mW/cm2 all 
HYPEROPES 

•2-PRK Xtra: 1’ (90”) 30mW/cm2 

•3- iAK Xtra: 3’ 30mw/cm2 

•4-Transepithelial CXL: 0.25% riboflavin + 
30mW/cm2  X 3’ (180”) 

•5-Infection: 0.25% riboflavin + 45mW/cm2 x 5 
minutes 



Research projects 
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