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Global Membership


•  More than 2,200 surgeons from over 80 countries are 
ISRS members


•  According to one leader, ISRS is a "big international family that 
shares a passion to provide the best possible care to patients"


•  Refractive and cataract surgeons worldwide  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Is CXL a refractive procedure?

•  This is a simple 3mW CXL-alone case from 2005

•  Now 2013 has Flattened 12D!!!
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Athens Protocol: (TopoPRK+CXL) 
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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J Cornea  
August 2007


CXL followed 6 months later by a partial tPRK 

Over the last 10 years we have treated over 
 2500 cases of KCN and ectasia with CXL 
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Kanellopoulos AJ: JRS Sept 09: 400 cases with over 2 year follow-up:  
160 cases Sequential (left) Vs 198 cases same-day Combined (right) 

PreOp
 PostOp

UCVA 
LogMar


0.9 ±0.3
 0.49 ±0.25


BSCVA 
LogMar


0.41 ±0.25
 0.16 ±0.22


Mean 
Decrease 
MRSE


2.50±1.2


Mean K 
Decrease


2.75±1.3


Mean Haze 
Score


1.2±0.5


Mean CCT
 465±45
 395±25


Pre-op
 Post-op

UCVA 
LogMar


0.96 ±0.2
 0.3 ±0.2


BSCVA 
LogMar


0.39 ±0.3
 0.11 ±0.16 
(p<0.001)


Mean 
Decrease 
MRSE


3.2±1.4 
(p<0.005)


Mean K 
Decrease


3.50±1.3 
(p<0.005)


Mean Haze 
Score


0.5±0.3 
(p<0.0052


Mean CCT
 475±55
 405±35
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OCT epithelial mapping 
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The Athens Protocol 4 steps:  
same day PTK > topoPRK > MMC > CXL (10mW/cm2 x 10 min) 

1-topo 

-guided 
PRK 

2- PTK 3- 30” MMC 

4- CXL 

! " 

# 
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Post LASIK ectasia: 26y/o pilot, 
from UCVA 20/60 to 20/15
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Athens Protocol: 
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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safety 

UCVA 

BCVA 
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Athens Protocol: 
Keratometric change over 36 months, progressive flattening 

challenges the prediction of refractive correction 
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Delayed epi-closure: day 5 
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Salzman’s like epithelial surface changes 
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Kanellopoulos AJ, Cho M: Jaypee 2011  complicatios of CXL 
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Topo-guided partial surface ablation 
(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 
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 Athens Protocol: IHD (index of height de-
centration) improvement 200 cases 

Kanellopoulos AJ, Asimellis G; J Clin Ophthalmol 2013 
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Scheimflug-driven Placido-driven 
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Athens Protocol: improved anterior 
corneal profile, but what about the 

posterior? 
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4 month topography-
customised  

tran-epithelial CXL treatment


Avedro’s 

KXL II 



Toric profile-transepithelial:  
4min Paracel+6min Vibex Xtra
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Prophylactic higher fluence CXL in LASIK 
a novel technique 

 

Henry Perry, MD and A. John Kanellopoulos, MD

Clinical Associate Professor New York University Medical School


Director, Laservision.gr Institute, Athens, Greece 

CXL meeting

Dresden 08 



Kanellopoulos,MD


HYPEROPIC LASIK  
A drop of 0.1% riboflavin sodium phosphate 

solution, just prior to its spread over the 
exposed stromal bed 
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Compelling CXL evidence in  
the contralateral eye Hyperopic LASIK Xtra group


Kanellopoulos and Cahn JRS Nov 2012 



Nonlinear Optical (NLO) Macroscopic Assessment of 3-D 

Corneal Collagen Organization and Axial Biomechanics  



This is how the collagen fibers in an ectatic KCN cornea are imaged 
Courtesy of Dr. Minkler, Un California, Irvine. 



NLO scanning for collagen autofluorescence 
upper density is surface CXL, lower is in-pocket CXL (400um) 

Courtesy of 
Dr. Minkler, 

Un 
California, 

Irvine. 
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•  The creation of CXL differentials within the 
cornea can have a refractive effect


•  First presented in the 2012 CXL meeting in 
Geneva


Kanellopoulos AJ:  JRS 2013
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12 weeks myopic treatments 4D 
flattening 

can this happen with CXL alone?
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Novel Avedro KXL-II Device 
Riboflavin penetration captured 
 by Build –in Scheimpflug image 
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Custom CXL profile used in a KCN cornea:  
Inner ring: 12Joules, middle: 10J, outer 8J
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Topo-customised  CXL changes achieved! 
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•  Our current CXL protocols

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

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

•  2-PRK Xtra: 1’ (90”) 30mW/cm2

•  3- femtoAK Xtra: 3’ 30mw/cm2-no soaking!

•  4-Cataract incision Xtra: 45mW/cm2 for 2.5 min

•  5-TransepiCXL: 0.25% ribo (VibexXtra) + 30mWx 3’ 

•  6-Infection: 0.25% riboflavin + 5mW/cm2 x 30 pulsed

•  Energy from 2 Joules to 12 Joules! 



Conclusions 
•  CXL has become a tool beyond ectasia 

stabilization 
•  Modulator of corneal biomechanics 
•  May be customized in fluence and 

topographic application to achieve 
refractive changes by creating CXL 
differentials within the cornea 

•  Combined with excimer and femto 
keratectomy techniques may improve 
visual function 
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Follow ISRS 


•  Facebook

•  
www.facebook.com/ISRS.org 



• Twitter

•  
www.twitter.com/ISRS_AAO
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Tutorial webinars 
1-topography 
2-CXL 
3-topo-guided 


