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Revisi&ng  Keratoconus  
classifica&on  based  on  the  

evalua&on  corneal  asymmetry  

indices,  derived  from  Scheimpflug  

imaging.  


�  Advancing	
  Keratoconus	
  
�  Keratometry	
  and	
  VA	
  fluctua=ng	
  

�  Correla=on	
  between	
  Ks	
  &	
  CDVA	
  with	
  
Topographical	
  Keratoconus	
  Classifica=on	
  
(TKC)?	
  

�  Anterior-­‐surface	
  irregularity	
  indices	
  (Pentacam-­‐
derived)	
  more	
  robust	
  indicators?	
  

�  Correla=on	
  between	
  ISV,	
  IVA,	
  IHD,	
  KI,	
  CKI,	
  IHA,	
  
Rmin	
  with	
  TKC	
  appears	
  more	
  robust.	
  



Revisi&ng  Keratoconus  

classifica&on  based  on  the  

evalua&on  corneal  asymmetry  

indices,  derived  from  

Scheimpflug  imaging.  


Correla&ons  with  CDVA:    average  

r  ~  0.5




Revisi&ng  Keratoconus  classifica&on  based  on  the  evalua&on  corneal  asymmetry  indices,  

derived  from  Scheimpflug  imaging.  


CDVA  as  ‘indicator’  of  KCN  

progression:  poor




Revisi&ng  Keratoconus  classifica&on  based  on  the  evalua&on  corneal  asymmetry  indices,  

derived  from  Scheimpflug  imaging.  


ISV  and  IHD  much  beMer  correlates




Comparison  of  Placido  disc  vs  
Scheimpflug  image-­‐derived  

topography-­‐guided  excimer  laser  

surface  normaliza&on  used  combined  

with  CXL  (the  Athens  Protocol)  in  

progressive  keratoconus  cases.


�  Par=al	
  topography	
  aiming	
  to	
  normalize	
  
anterior	
  cornea	
  

�  Possibly	
  reduce	
  refrac=ve	
  error	
  
�  Topography	
  guidance	
  provided	
  by	
  either	
  

Vario	
  Placido	
  topography	
  or	
  Oculyzer	
  
Scheimpflug	
  imaging	
  

�  Compara=ve	
  evalua=on	
  of	
  two	
  groups	
  



Comparison  of  Placido  disc  vs  Scheimpflug  image-­‐derived  topography-­‐guided  
excimer  laser  surface  normaliza&on  used  combined  with  CXL  (the  Athens  
Protocol)  in  progressive  keratoconus  cases.


CDVA  results
 Gain/loss  
results




Comparison  of  Placido  disc  vs  Scheimpflug  image-­‐derived  topography-­‐guided  
excimer  laser  surface  normaliza&on  used  combined  with  CXL  (the  Athens  
Protocol)  in  progressive  keratoconus  cases.


K1  flat  keratometry


K2  steep  keratometry




Comparison  of  Placido  disc  vs  Scheimpflug  image-­‐derived  topography-­‐guided  
excimer  laser  surface  normaliza&on  used  combined  with  CXL  (the  Athens  
Protocol)  in  progressive  keratoconus  cases.


ISV  improvement


IHD  improvement




Comparison  of  Placido  disc  vs  Scheimpflug  image-­‐derived  topography-­‐guided  
excimer  laser  surface  normaliza&on  used  combined  with  CXL  (the  Athens  
Protocol)  in  progressive  keratoconus  cases.


IHD  improvement


Group  A,  Placido
 Group  B,  Scheimpflug




Long  term  stability  of  topography-­‐
guided  normaliza&on  combined  

with  high  fluence  CXL  stabiliza&on  

(The  Athens  Protocol)  in  

keratoconus  management.


�  Athens	
  Protocol	
  Procedure	
  
�  231	
  pts	
  followed	
  up	
  to	
  three	
  years	
  
�  VA,	
  Ks,	
  Thinnest	
  CT,	
  ISV	
  &	
  IHD	
  monitoring	
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Long  term  stability  of  topography-­‐guided  normaliza&on  combined  with  high  fluence  CXL  

stabiliza&on  (The  Athens  Protocol)  in  keratoconus  management.


CDVA	
  and	
  UDVA	
  follow-­‐up	
  



Long  term  stability  of  topography-­‐guided  normaliza&on  combined  with  high  fluence  CXL  

stabiliza&on  (The  Athens  Protocol)  in  keratoconus  management.


Gain/Loss	
  follow-­‐up	
  



Long  term  stability  of  topography-­‐guided  normaliza&on  combined  with  high  fluence  CXL  

stabiliza&on  (The  Athens  Protocol)  in  keratoconus  management.


Keratometry	
  follow-­‐up	
  



Long  term  stability  of  topography-­‐guided  normaliza&on  combined  with  high  fluence  CXL  

stabiliza&on  (The  Athens  Protocol)  in  keratoconus  management.


Corneal	
  thickness	
  follow-­‐up	
  



Long  term  stability  of  topography-­‐guided  normaliza&on  combined  with  high  fluence  CXL  

stabiliza&on  (The  Athens  Protocol)  in  keratoconus  management.


ISV	
  and	
  IHD	
  follow-­‐up	
  



Corneal  Refrac&ve  power  
(correla&on  of  anterior  to  

posterior  tomography)  and  

symmetry  changes  following  

normaliza&on  of  ectasias,  treated  

with  the  Athens  Protocol  (Par&al  
topography-­‐guided  

phototherapeu&c  keratotomy  

combined  with  higher  fluence  CXL)


�  Athens	
  Protocol	
  Procedure	
  
�  267	
  pts	
  followed	
  up	
  pre-­‐opera=vely	
  and	
  

postopera=vely	
  for	
  anterior	
  and	
  posterior	
  
keratometry	
  

�  K	
  anterior	
  and	
  K	
  posterior	
  changes	
  
documented.	
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Corneal  Refrac&ve  power  (correla&on  of  anterior  to  posterior  tomography)  and  symmetry  changes  following  normaliza&on  of  
ectasias,  treated  with  the  Athens  Protocol  (Par&al  topography-­‐guided  phototherapeu&c  keratotomy  combined  with  higher  
fluence  CXL)


Anterior  Keratometry


Posterior  Keratometry




Corneal  Refrac&ve  power  (correla&on  of  anterior  to  posterior  tomography)  and  symmetry  changes  following  normaliza&on  of  
ectasias,  treated  with  the  Athens  Protocol  (Par&al  topography-­‐guided  phototherapeu&c  keratotomy  combined  with  higher  
fluence  CXL)


Anterior  and  posterior  As&gma&sm  Pre-­‐opera&ve


Anterior  and  posterior  As&gma&sm  Post-­‐opera&ve


reduced
 stable
stable
reduced




Corneal  Refrac&ve  power  (correla&on  of  anterior  to  posterior  tomography)  and  symmetry  changes  following  normaliza&on  of  
ectasias,  treated  with  the  Athens  Protocol  (Par&al  topography-­‐guided  phototherapeu&c  keratotomy  combined  with  higher  
fluence  CXL)


Anterior  and  posterior  As&gma&sm  Pre-­‐opera&ve
 Anterior  and  posterior  As&gma&sm  Post-­‐opera&ve


correlated
 Uncorrelated




Evalua&on  of  visual  acuity,  
compared  to  topometric  indices,  

as  a  poor  indicator  of  keratoconus  

diagnosis  and  staging  in  737  cases  

in  an  endemic  area.


�  Large	
  pool	
  of	
  Keratoconic	
  pa=ents	
  
�  Inves=gated	
  for	
  CDVA,	
  UCVA,	
  thinnest	
  Corneal	
  

Thickness,	
  ISV	
  and	
  IHD	
  

�  CDVA,	
  UCVA,	
  TCT	
  poor	
  correlates	
  
�  ISV	
  and	
  IHD	
  more	
  sensi=ve	
  	
  

AJO-­‐13-­‐422	
  



Evalua&on  of  visual  acuity,  compared  to  topometric  indices,  as  a  poor  indicator  of  keratoconus  diagnosis  and  
staging  in  737  cases  in  an  endemic  area.


Topographic  Keratoconus  Classifica&on




Evalua&on  of  visual  acuity,  compared  to  topometric  indices,  as  a  poor  indicator  of  keratoconus  diagnosis  and  
staging  in  737  cases  in  an  endemic  area.


Failure  to  correlate  with  UDVA


Failure  to  correlate  with  CDVA




Evalua&on  of  visual  acuity,  compared  to  topometric  indices,  as  a  poor  indicator  of  keratoconus  diagnosis  and  
staging  in  737  cases  in  an  endemic  area.


Failure  to  correlate  with  TCT




Evalua&on  of  visual  acuity,  compared  to  topometric  indices,  as  a  poor  indicator  of  keratoconus  diagnosis  and  
staging  in  737  cases  in  an  endemic  area.


Substan&al  correla&on  with  ISV


Success


Failure



