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True Axis: Essential for premium IOL Planning

Determining the exact axis of corneal  
astigmatism during cataract surgery planning 
can be a challenge due to the measuring 
limitations of current corneal topographers 
and keratometers. In addition, the expectations 
and demands of patients have risen in recent 
years and the search for perfection has  
become critical, especially when it comes 
to astigmatism correction. 

Noted toric IOL expert Warren Hill, MD, 
Medical Director of East Valley Ophthalmology 
in Mesa, AZ, has described how each degree 
that a toric IOL is misaligned will results in 
a loss of 3.3% of correction power. So, 
even at 5 degrees of misalignment, there is 
a loss of 16.5% and a larger 10 degrees 
will equate to a loss of one-third of the  
toric IOL correction power. At 30 degrees 
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misalignment, there is full loss of toric IOL 
correction power. The impact of misalignment 
on vision becomes greater with increasing 
toric IOL power. 

Cassini is ready to play an essential role 
in your toric IOL planning process. Due to the 
superb axis precision of less than 3 degrees 
measured by Cassini, this new color LED 
patent device could play an essential role 
in your toric diagnostic platform. 

“Cassini offers new insights and opportunities” 
and is “a better alternative” when it comes 
to corneal astigmatism axis determination in 
toric IOL planning, says Douglas D. Koch, 
MD, Professor of Ophthalmology at Baylor 
College of Medicine, Houston, TX. 

Along with TrueVision’s TrueGuide surgical 
guidance software, Cassini can address 
data generation and alignment marking 
errors that can occur during toric IOL  
planning and implantation. The use of Cassini 
data and imaging of the eye to address 
cyclotorsion errors, along with registration 
of the planned treatment aligned to the live  
surgical eye provides surgeons with digital 
precision during premium cataract surgery 

procedures. The synergy of Cassini diagnostics 
with intraoperative guidance technology 
and real-time eye tracking is driving a new 
approach to address known potential errors 
in traditional cataract surgery. Cassini data 
is having a real impact in today’s surgical 
practice.

Experienced Cassini user Jonathon D.  
Solomon, MD, Medical Director at Solomon 
Eye Associates, Bowie, MD, maintains that 
“any procedure that requires accurate axis 
determination benefits from Cassini’s data. 
Cassini takes the guesswork out of the 
equation.” 

This is an incredibly dynamic time in the 
evolution of our understanding of the cornea 
and its optics, as well as how surgeons 
can use this information for more accurate  
and safe procedures for patients. Cassini 
provides an exciting new method of corneal 
analysis to increase toric IOL use and to 
ease the planning of surgical astigmatism 
treatments. Improved data going into the 
planning process is the key to producing 
optimal patient outcomes.

The challenge of 
determining the 
exact axis of 
astigmatism for 
cataract surgery
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Axis repeatability in normal corneas

Axis repeatability in complicated corneas

Data courtesy of Dr. A. John Kanellopoulos & Dr. George Asimellis

Dr. Kanellopoulos (NYU Medical School, 
New York; Laservision Eye Institute, Athens, 
Greece)) has evaluated the clinical effects 
of Cassini and investigated the repeatability 
of astigmatism measurements in a group 
of young healthy corneas and a group of  
elderly pre-cataract corneas.

Dr. Kanellopoulos also investigated the  
repeatability of axis measurements in 
complicated corneas. The conditions  
included post-LASIK group, corneas with 
relatively low astigmatism, keratoconus 
group, corneas with relatively high 
astigmatism and *post-Athens Protocol 
group.

*Athens Protocol = Anterior-surface topography-guided excimer 
ablation combined with high-fluence collagen cross-linking performed 
in the same session on Keratoconus corneas.

Cassini has proven to measure highly irregular and complicated corneas, accurately and precisely.

Data courtesy of Dr. A. John Kanellopoulos & Dr. George Asimellis
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Cassini has proven to measure the axis of astigmatism within 3 degrees in normal corneas.
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Astigmatism correlation comparison study

Dr. Arni Sicam (PhD, Rotterdam Eye  
Institution, The Netherlands) has evaluated 
the correlation of total cylinder acquired  
by a Topcon auto-refractor versus the  
anterior corneal astigmatism (both axis  
and magnitude) of Cassini, Pentacam  
and Lenstar LS 900 on 39 Pseudophakic 
eyes with spherical monofocal IOL’s.

True 
Technology
Cassini technology employs 679 red, 
green and yellow LEDs that are each 
positioned in a unique relationship to all 
four LED points surrounding it, which gives 
each one an unmistakable ‘coordinate’. 
Cassini uses the Ray-Tracing principle to 
measure the position of each point in 
relation to that of its neighbors, using 
the three different colors as triangulation 
points. A rise in elevation increases the 
distance between points and a dip in 
elevation decreases it. Due to the fact 
that Cassini does not use edge detection 
in its measurement algorithms, smeared 
or doubly reflected LEDs cannot influence 
the results in any direction. Together, these 
design principles enable Cassini to 
shine as a robust analysis device to aid 
in surgical planning.

Accurate measurements regardless of tear film stability

A poor tear film in Placido acquisition can 
result in melted or distorted rings, which 
will cause misinterpreted information.  

With Cassini’s multicolor LED point-to-point 
measurement technique, virtually all corneas 
can be measured accurately.

Artificial surface acquisition with an octofoil test target

Octofoil test target

The state-of-the-art technology of Cassini  
demonstrates the accurate and superior  
results in reconstructing a rotational non- 
symmetric surface.
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Image reconstructed by a Placido system
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Cassini measurements (corneal axis and magnitude of astigmatism) shows to be significantly closer 
to the data of the auto-refractor, in comparison with other topographers.

Data courtesy of Dr. Arni Sicam
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