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Topo-guided partial surface ablation (PRK): 
Outside of  the U.S. on the Wavelight® platform 
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®	  Refrac0ve	  Suite	  
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The	  Athens	  Protocol	  4	  steps:	  	  
same day PTK > topoPRK > MMC > CXL (10mW/cm2 x 10 min) 

1.  PTK 
Available outside the U.S. only 

2. Topo 
-guided 
PRK 

3. 20” MMC 

4. CXL 
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Step 4: attemted Rx to 0, OZ to 5 or 5.5mm, cyl 
axis to match topo axis not refractive axis 
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5 year follow up in a 15 y/o 
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Average K from 48.5 to 44 
Refraction -2.5-4.5 x 155 (20/70) to -1-1.5 x 10 (20/20) 
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Which is better 

•  Placido-disc driven? 
 
Or 
 
 
•   Pentacam driven? 



Purpose 
•  To compare of the two alternative corneal curvature 

data sources (Placido Vs Pentacam) employed in the 
topo-guided part of the clinical keratoconus 
management with the Athens Protocol (combined with 
high fluence CXL) 

•  Placido-disk imaging device vs. Scheimpflug imaging 
device (Pentacam) 

•  Analysis of one-year post op refractive, ISV and IHD 
(anterior surface) indices and visual acuity changes 

Kanellopoulos AJ, Asimellis G, Comparison of Placido disc and Scheimpflug image-derived topography-guided excimer laser surface normalization combined with 
higher fluence CXL: the Athens Protocol, in progressive keratoconus. Clinical Ophthalmology. 2013;7: 1385–96 



Anterior-Surface Indices 

•  IHD Index of Height Decentration: the value of the de-

centration of elevation data in the vertical direction (expressed in 
µm), and is calculated from a Fourier analysis.  

–  This index provides the degree of de-centration in the vertical direction, 
calculated on a ring with radius 3 mm. An IHD value greater than 0.014 is 
considered abnormal, and greater than 0.016 is pathological.…. 

•  ISV Index of Surface Variance: the unitless standard 

deviation of individual corneal sagittal radii from the 
mean curvature.  

–  ISV is thus an expression of the corneal surface irregularity. 



Anterior-Surface Indices 
Kanellopoulos AJ, Asimellis G. Clin 
Ophthalmol. 2013;7:1539-48. doi: 
10.2147/OPTH.S44741.  
Revisiting keratoconus 
diagnosis and progression 
classification based on 
evaluation of corneal 
asymmetry indices, derived 
from Scheimpflug imaging in 
keratoconic and suspect cases. 
212 keratoconus patients 
Staged by Amsler-Krumeich 
Criteria using Pentacam software. 
ISV and IHD had the strongest 
correlation with KC Severity and 
Progression 
 



Methods 
•  Three hundred forty two (342) keratoconic 

eyes: 

- Visual Acuity  
- Keratometry 
- the IHD and ISV anterior curvature 
asymmetry index improvement 

•  Group A: Placido-disc (topography) 165 eyes 
•  Group B: Pentacam (Scheimpflug tomography) 

177 eyes 
•  1 Year follow-up 



Va & Keratometry Results 
•  CDVA changes:  

–  Group A (Placido-driven), +0.12 ± 0.20 (range +0.60 to -0.45),  

      From preop mean 20/32- to postop mean 20/25- 

–  Group B (Pentacam-driven), +0.15 ± 0.20 (range +0.75 to –0.30), 
respectively.  From preop mean 20/32 to postop 20/25 + 

•  Keratometry changes:  
–  Group A,  K1 (flat keratometry) changed from 45.202±3.782 D to 

43.022±3.819, or a mean change of -2.18 D, and K2 (steep keratometry) 
changed from 48.670±4.066 D to 45.865±4.794 D, or a mean change of 
-2.805 D.  

–  Group B , K1 (flat keratometry) changed from 46.213±4.082 D to 
43.190±4.398 D, or a mean change of -3.023 D, and K2 (steep 
keratometry) changed from 50.774±5.210 to 46.380±5.006 D, or a 
mean change of -4.394 D. 



Anterior-Surface Indexes 
Results 

•  In Group A (Placido), the index of height 
decentration (IHD) improved 26.81%, and the index 
of surface variance (ISV)  improved 5.07%  

•  In Group B (Pentacam), IHD improved 39.03%, and 
ISV improved 18.35%.  

•  This change is indicative of corneal surface becoming less irregular (ISV) and the 
‘cone’ becoming more central (IHD) in the post-operative assessment. 



IHD improvement 
Placido left Vs. Pentacam right 

Pentacam-‐driven	  beEer	  P<	  0.2	  



ISV improvement 
Placido left Vs. Pentacam right 

Pentacam-‐driven	  beEer	  P<	  0.2	  



Of the two sources of primary topo-guided 
corneal data, the Scheimpflug rotating 
camera (Pentacam-Oculyzer) appears to 
provide better improvement of ISV and IHD 
(the indices that represent best cornea 
symmetry) when compared to the Placido 
disk topographer (Topolyzer).  

Conclusions 



The Athens Protocol procedure, aiming to 
both arrest the keratoconus/ectasia 
progression and to improve corneal 
symmetry and thus visual performance, 
appears to demonstrate effective refractive, 
keratometric and topometric results. 

Conclusions 


