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Cassini vs Placido
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Intro/Methods

 To evaluate the clinical efficacy of a novel corneal
topography device and investigate repeatability of
axis and astigmatism measurements in healthy
and pre-cataract eyes (350 cases).

* Anterior corneal surface imaging with the Cassini
a novel multicolored-spot reflection topographer
was investigated in a group of healthy patients
(control group A) and a group of pre- cataract
patients (group B).
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Results

 The control group-A (mean age 35.74 years) had on
average ‘with-the-rule’” astigmatism, while the older-age
pre-cataract group-B (mean age 73.59 years) had on
average ‘against- the-rule’ astigmatism. In group-A average
axis repeatability measurement was from 2.49° (within
astigmatism 0-0.99 D subgroup) to 1.14° (within
astigmatism >3.00 D subgroup) and magnitude
repeatability measurement from 0.25 D to 0.59 D. In
group-B average axis repeatability measurement was from
3.03° (within astigmatism 0-0.99 subgroup) to 0.62°
(within astigmatism >3.00 D subgroup) and magnitude
repeatability measurement from 0.35 D to 0.61 D.
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Magnitude Measurement Repeatability vs Astigmatism Range Group A
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Axis Measurement Repeatability vs Astigmatism Range Group A
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Magnitude Measurement Repeatability vs Astigmatism Range Group B
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Axis Measurement Repeatability vs Astigmatism Range Group B
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Conclusions

 Astigmatism appears to shift from on average
‘with-the-rule’ to ‘against-the-rule’ with aging.
Employment of the Cassini topography results in
astigmatism magnitude repeatability under 0.6D
and axis repeatability under 3°, an impressive
sensitivity benchmark.

« Even better repeatability on axis measurement
was noted, as expected, in cases with higher
astigmatism.
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New York City preliminary pre-cataract surgery data
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Cassini Axis - AutoRefractor Axis

Cassini Vs AR
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Cassini Vs IOL master astigmatism

2.5
2.0 -
1.5
1.0
0.5
0.0
-0.5
-1.0

Cassini Ast - |IOL Master Ast

1.5 | \ i ¥ g \ | \
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Mean of Cassini Ast and IOL_Master Ast

New York University
School of Medicine Kanellopoulos, MD cassini




Cassini Vs IOL master axis
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Cassini uses patented multi-colored LED
point-to-point ray tracing to provide a GPS-like
analysis of the cornea along with high-resolution
images uftilized for surgical guidance.

The unique measuring principle enables highly
accurate and repeatable measurements of the
Total Corneal Astigmatism.

Multi-colored LED
point-to-point ray tfracing
2nd Purkinje point-to-point ’/
ray tracing technology

Cassini provides critical information
to properly select the power and
position of Toric intraocular lenses
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Cassini Posterior Surface Analysis



Example of Agreement Anterior —
Total K

e 29y.0. male LASIK candidate
* Anterior + Total keratometry

------ Keratometric SimK (flat)

-=== Keratometric SimK (steep)

---- Total Cornea SimK (steep)

----- Total Cornea SimK (flat)




Example of Disagreement Anterior —
Total K

 81y.0. female cataract surgery candidate

* Anterior # Total keratometry

Keratometric SimK
Steep K  Flat K Astigm  Axis (flat)
- 45.26 43.87 1.39 178
-- Keratome ‘
il I e e T Total Cornea SimK
Steep K  Flat K Astigm  Axis (flat)
44.55 42.34 2.25 150

—-- Total-
| A SimK (steep)




Example of Disagreement Anterior —
Total K

 60vy.0. female cataract surgery candidate

* Anterior # Total keratometry

] ic SimK (flat)
-- Total Corn
Keratometric SimK

Steep K  FlatK Astigm  Axis (flat)
38.14 33.93 4.21 69

Total Cornea SimK
Steep K  FlatK Astigm  Axis (flat)
39.62 30.57 9.75 40

atometric SimK (steep)




Example of Disagreement Anterior —

Total K

 30vy.0. female LASIK surgery candidate
* Anterior # Total keratometry

-=== Kerato

- Keratometi

Keratometric SimK
Steep K  FlatK Astigm  Axis (flat)
45.99 45.34 0.65 29

Total Cornea SimK
Steep K  FlatK Astigm  Axis (flat)
45.88 43.18 2.74 11

B nea SimK (flat)



Example of Agreement Cassini —

Pentacam HR

52 y.o. male pre-cataract patient
Axial/ sagittal curvature, anterior cornea
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Example of Agreement Cassini —
Pentacam HR

52 y.o. male pre-cataract patient
Elevation, anterior cornea
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Cassini: Keratometric Repeatability in

Keratoconic, Collagen cross-linked and
LASIK- treated Eyes
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Raw data image as obtained by the Cassini Multicolored-Spot Reflection Topographer. The

septima sections are numbered sequentially, along with a cross indicating the prime
orientation of the 100 spots within the section. The red dashed line indicates the steep axis;

the blue dotted line the flat axis.
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Methods-2

The study group (n =374 different eyes)

* Group-A (nA= 51 different eyes) were myopic
LASIK-treated eyes,

* Group-B (nB= 95) untreated keratoconic eyes,

* Group-C (nC= 47) eyes treated with partial
anterior-surface topography-guided excimer
ablation and same-session high-fluence collagen
cross-linking, in a procedure known as the ‘Athens
Protocol’.15

» control (normal) Group-D (nD= 280)
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Results-1

- Flat keratometry repeatability was 0.74+0.89 (0.03 to
5.26) D in the LASIK group-A, 0.88+1.45 (0.00 to
7.84) D in the keratoconic group-B, and 0.71+0.94
(0.02 to 6.23) D in the Athens Protocol group-C. The
control group-D had flat keratometry repeatability
0.36+0.46 (0.00 to 2.71) D. Steep keratometry
repeatability was 0.64+0.82 (0.01 t0 4.81) D in the
LASIK group- A, 0.89+1.22 (0.02 to 7.85) D in the
keratoconic group-B, and 0.93+1.12 (0.04 to 5.93) D
in the Athens Protocol group-C.
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Results-2

The control group-D had steep keratometry
repeatability 0.41+0.50 (0.00 to 3.51) D.
Axis repeatability was 3.45+1.62 (0.38 to
7.78)° for the LASIK group-A, 4.12+3.17
(0.02 to 12.13)° for the keratoconic group-B,
and 3.20+1.99 (0.17 to 8.61)° for the Athens
Protocol group-C. The control group-D had
axis repeatability 2.16+1.39 (0.05 to 5.86)°.
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Axial curvature maps. In this example from the keratoconic group-C, the
same axial map is illustrated in three different color scales, according to
(a) the Oculus, (b) the KlyceUSS, and (C) the Normalized ISO19980
(Normalized) color scale.
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Standard Deviation of Keratometry (D)
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Box plots illustrating steep and flat keratometry and axis measurement
repeatability. Group-A, LASIK, group-B, Keratoconus (KCN), group-C Athens
Protocol (AP), and control group-D. Numerical indicators correspond to
median values.
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asymmetry index (SAI) and surface regularity
index (SRI) measurement repeatability. Group-
A, LASIK, group-B, Keratoconus (KCN), group-C
Athens Protocol (AP), and control group-D.
Numerical indicators correspond to median
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A simple case of Central Cloudy dystrophy (Francois) illustrates

the possible discrepancy between different imaging modalities
Kanellopoulos AJ, Asimellis G CRO 2013
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Conclusions

» The Cassini demonstrates very high specificity in
estimating anterior and recently also total corneal
keratometry and specific corneal irregularity indices

even in highly irregular, challenging corneas such as
LASIK-treated, keratoconic, and KCN post CXL.

- Keratometry repeatability was under 0.6D and axis
repeatability was under 3° when employing the
new topography device. High specificity and
repeatability is an indicator of suitable application in
clinical screening and postoperative evaluation.
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1,. by i-Optics

True AXiS . Axis repeatability within 3 degrees

- Multicolor LED Ray-Tracing combined with 2nd
Purkinje Imaging Technology

True Mognl-l-ude . Diop’rerronge4.00D—171.00D

- Display K-values perzone 3/5/7 /9 mm

TI’U e CO p-I-U re + Instantaneous AuTo_Cop’ruring

*  Measurement Quality Factor parameter

+ Auto photophic detection

+ Topographic indices: Shape factor), eccentricity,
Asphericity), form factor

+ Keratoconus indices: Surface Asymmetry Index,

» Surface Regularity Index

TrU e ACC U rO Cy + Submicron accuracy due to color LED friangulation

technology <0,8 y m

TrU e Te C h ale) | Ogy +  Pupillometry programs - mesopic & photopic

+ HD External Ocular Photography

+ Topographic maps: Axial, Refractive, Tangential,
Elevation, Recorded Image and High Order
Aberrations

Multiple color scale options
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