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VU topographer 

Introducing color in topography 

!"#$%&'$()*$+,-$.,/0+,$123'$45",6+,-$.78'$()*$49"::;<$=.&'$2-",*$%>?@$$?$
*,A$/*#9-;<,*9$9"$<,)#;-,$9B,$#B)5,$"C$9B,$D"-*,)$E)#,+$"*$
5#,;+"-)*+"<$D"6"-$D"+/*F@$$=GGG$H-)*#$=*#9-;<$&,)#$IJJKLMNOKJMPK@$



VU topographer 



Cassini, LED corneal topographer 



Multi Colored  Spot Reflection 
Topography: Potential 

Advantages 



Single-shot Acquisition 



Cassini vs Placido 

Ring pattern may not discern feature changes along the tangential 
direction. 



Cassini vs Placido 



Breaking the Symmetry 



Color – coded Point-Source 
Analysis 



Color – coded Point-Source 
Analysis 

Point-pattern provides information in both coordinates 



Axial Curvature Map 



Tangential Curvature Map 



Refractive Power Map 



Anterior Elevation Map 



Keratoconus Imaging 



Keratoconus Indices 

Surface Regularity 
Index (SRI)   

Surface Asymmetry 
Index (SAI)    

Inferior-Superior 
Asymmetry (I-S) 

+ 3rd, 4th order HOA 
@ 6mm zone 



Keratoconus Imaging S 



Forme Fruste Keratoconus 
Cassini vs Scheimpflug 



Forme Fruste Keratoconus 
Cassini vs Scheimpflug 



Cassini vs Keratron 
 

Irregular astigmatism (and 
cone shape) 
Clinical signs with slit lamp 
evaluation 

Q

Fellow eye of 
keratoconus eye;  
No irregular 
astigmatism;  
No clinical signs 

Q

Cassini LED Corneal 
Topography                  Keratron 



Cassini vs Keratron 
 

Normal Eyes Keratoconus Suspects Keratoconus 

Cassini Keratron p-value Cassini Keratron p-value Cassini Keratron p-value 

SRI 
1.04 ± 

0.31 
0.45 ± 0.39 p<0.01 

1.55 ± 

0.50 

0.70 ± 

0.73 
p<0.01 2.39 ± 0.57 

1.98 ± 

0.65 
p<0.01 

3rd order 

HOA  

0.44± 

0.17 
0.35 ± 0.13 p=0.190 

1.03 ± 

0.67 

1.03 ± 

0.64 
p=0.995 3.42 ± 2.26 

3.29 ± 

1.37 
p=0.622 

4th order 

HOA  

0.45 ± 

0.11 
0.35 ± 0.17 p<0.01 

0.55 ± 

0.19 

0.52 ± 

0.23 
p=0.422 1.31 ± 0.62 1.17 ± 1.43 p=0.406 
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SRI measurements of the Cassini on normal eyes and keratoconus suspects suggest that 
the point-source reflection corneal topography is more sensitive  in corneal irregularity. 
 
Cassini has a possible advantage in distinguishing keratoconus suspect eyes from 
normal eyes (using the SRI) 
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Keratometric Repeatability 
(control, stratified Astigmatism) 
 



Keratometric Repeatability (axis) 
(control, stratified Astigmatism) 
 



Keratometric Repeatability 
Control, LASIK, KCN, Cross-linked (AP) 



Keratometric Repeatability 
Control, LASIK, KCN, Cross-linked (AP) 



Keratoconic Indices Repeatability 
Control, LASIK, KCN, Cross-linked (AP) 



Keratoconic Indices Repeatability 
Control, LASIK, KCN, Cross-linked (AP) 
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