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Purpose 

To investigate distribution and repeatability of anterior-surface corneal 
astigmatism measurements (axis and magnitude) employing a novel 
corneal topographer. 

Methods 
Anterior-surface corneal astigmatism was investigated in 195 eyes  

Employing a novel multicolored-spot reflection topographer (Cassini, i-
Optics, the Hague, The Netherlands).   

Two patient groups were studied, a younger-age group-A, and an older-age 
group-B.   

Three consecutive acquisitions were obtained from each eye. 

Repeatability of measurement was assessed via Bland-Altman plot analysis 
and is reported as coefficient of repeatability. 
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Results 
Group-A (average age 34.3 years) had on average with-the-rule astigmatism,  
Group-B (average age 72.3 years) had on average against-the-rule 
astigmatism.   
Average astigmatism magnitude measurement repeatability in group-A was 
0.45 D, and in group-B 0.39 D.   
Average astigmatism axis measurement repeatability in group-A was 5.42°, 
and in group-B 5.47°.   
The axis measurement repeatability improved with increasing magnitude of 
astigmatism:  in the subgroups with astigmatism between 3.00 to 6.00 D, 
axis repeatability was 1.44° (group-A) and 1.25° (group-B), while in the 
subgroups with astigmatism larger than 6.00 D, repeatability was 1.14° and 
0.62°, respectively.   
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Results:  Magnitude and Axis Repeatability Results:  Change of axis with age 

Group-A:  Younger age 

Av. 34.3 years 

Group-A:  Older age 

Av. 72.3 years 
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Discussion 
Corneal surface topographic elevation maps are critical to ensure the most accurate and 
precise astigmatism measurement.    

Actual (not interpolated) elevation maps require primary data from three-dimensional 
imaging of the corneal contour, in which the elevation of individual corneal surface points are 
derived from triangulation.   

The new corneal topography methodology introduced by the Cassini is also a ‘true’ elevation-
based system.  Each ‘color-coded’ LED point has a unique color combination of neighboring 
points, enabling thus a triangulation-based evaluation of the corneal surface.  Because of this, 
the primary maps produced are based on true elevation differentials.   

This work confirms corneal astigmatism distribution in regard to with-the-rule and against-
the-rule distributions,  and their changing nature with age, i.e. the shift of astigmatism axis 
with age.   Specifically, the distribution in the younger population was found to be 
predominantly with-the-rule, while within the older population, against-the-rule. 

 



Prof. A. John Kanellopoulos, MD	

www.brilliantvision.com	


Conclusions 

•  This novel corneal topography device appears to offer high 
precision in reporting corneal astigmatism.   

•  This study reaffirms the established trend of corneal 
astigmatism shift from an average ‘with-the-rule’ to 
‘against-the-rule’ with aging.   


