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* Imaging modalities for the anterior eye segment and
characterization of the CASIA-OCT

« Measurement samples with the Casia 1000

— Corneal pathologies
— Following penetrating keratoplasty + complications

— Anterior segment analysis
— Refractive surgery and IOL implantation + complications

« Conclusions
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Oculus Pentacam HR

e LEDwith 475 nm UV-
free

« Rotating slit
projection
« 100imagesin2s

/ 500 axial points

Zeiss Visante TD-OCT
e SLDmMit1310nm
e 2000 Scans/s

* Resolution axial/lateral
18/60 ym

+ AS scan (16x6 mm)

256 A-scans (.125 s/slice)

* HR corneascan

512 A-scans (.25 s/slice)

‘ Sonomed UBM

350r50 MHz

Resolution (50 MHz)
axial/lateral 18/40 pm

Acquisitiontime HR/3D 3 s

No topographic function or
image processing

TMS-5 Tomey

e O
T
"8

Al

"®
'0
.

25 or 31 rings x 256 points
acquisitiontime .5 s (n=4)
6400/ 7300 datapoints

64 framesin 1.0s

40960 measurement points
Placido and/or Scheimpflug

Data merging & motion
correction

Ziemer Galilei (Bon Optics)

Placido-topography+Dual
Scheimpflug-lImaging
(rotating slit)

Merging of Placido &
Scheimpflug data

Reichert Reflex UBM

35 0r50 MHz

Resolution (50 MHz)
axial/lateral 16/45 um

Acquisitiontime HR/3D 2
S

No topographic function
or image processing
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« Light source 1310 nm (NIR)

« Spatial resolution axial 10 uym,
lateral 30 um

« Anterior segment analysis
(16x16x6 mm)

« Corneal scan (10x10x3 mm)
e 30.000A scans/s
 Modalities:

— 2D/3D measurement and data
analysis

— Corneal topography (anterior
and posterior)

— Anterior segment measurement
— Pachymetry mapping

— HR-cornea scan

— Densitometry map
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Optical tomography vs. Ultrasound
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. Refractive index of ALL media + Speed of sound of ALL mé&tiia
must be known must be known
Tissue opacities block light (especially in pathologic tissue or
(NIR!!I, e.g. CASIA) cataractous lenses unrealistic!!!)
« Deeper structures MUST be « Refraction at interfaces
corrected by inverse raytracing (e.g. at corneal front surface or vacuoles)
through superficial structures!!!! «  Error propagation for deeper
 Error propagation if superficial structures if superficial structures
structures are not measured or are measured or interpreted
analyzed appropriately uncorrectly.
10th order polynomial fit (CASIA)
instead of spherical model in

Pentacam




Measurement samples:
Measurement with corneal
pathologies (e.g. dystrophies and
keratoconus)




Stromal corneal dystrophy
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Granular stromal dystrophy
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Stromal corneal dystrophy
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Keratoconus ante perforationem

Rotation
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Overview image: Keratoconus
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Descemet detachment and corneal edema In
bullous keratopathy
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Corneal measurement through a CL
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Topography and size of a CL
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Measurement samples:

Diagnostics after penetrating (PK) or
lamellar (LK) keratoplasty +
complications
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Overview image: following PK
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Corneal topography following PK
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Graft diameter and CCT profile
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Step formation and flat ACD
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Following DSEAK
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Measurement w-t-w

Auto Corrected
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Measurement samples:
Anterior segment analysis
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Anterior chamber analysis
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Angle measurement
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AODS00: 1.246 [mm]
3 AOD750: 1.471 [mm]
e

. ARAS00: 0.980 [mm”~2]
ADDS500: 0.173 [mm]n

- ARA750: 1.326 [mm”~2]

E=ct 2% TISAS00: 0.548 [mm"2]

S ADD750: 0.161 [mm]n 1:5‘2530 4[;899;[0.;? 2]
TISAS00: 0.020 [mm”2]H < ==
TISA750: 0.043 [mm” 20

TIAS00: 235 [deg]ll

COlm  UNIVERSITAT
lelilm DES

UM saARLANDES




1y, — N
SRSITAT DeS SAN‘"““

Situation after PK
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Posterior synechia with cyst
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Angle closure glaucoma
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Severe Iris defect and Descemet detachment
after ocular trauma
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Automatic surface recognition
still works!!!

COlm  UNIVERSITAT
Mm"l”l DES

UM saARLANDES 38



Malignant iris tumor
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Measurement of
dimensions and
strugture |
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Peripheral iris cyst
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Measurement samples:
Refractive surgery and IOL
Implantation
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Corneal topography following LASIK P
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LASIK flap 3D video
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Corneal Intacs
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Connection between

ring segments
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IOL rotation
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Extreme keratectasia after LASIK — Corneal
topography
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Extreme keratectasia after LASIK —
Meridional cross section R

H Date: 10/13/2010 Time: 8:34:35 AM - Pupil
‘ﬂ Calibrated No. = 01

Comment: B f
E Y -

Axial Power [Keratometric]

Automatic
surface
detection
works!!!

UNIVERSITAT
DES
SAARLANDES 48




Conclusions
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« The Casia 1000 is a powerful diagnostic tool which allows
for high resolution 2D and 3D-measurements of
— Cornea (.2-2.4 s image acquisition time)

— Anterior eye segment
(distances, chamber angles, areas,...; 1.2 s acquisition time)

— Crystalline and artificial lens (mainly anterior segment, .5-1.2s
Image acquisition time)

« Topography of the anterior and posterior corneal surface
Including precise full surface pachymetry (0.3 s
acquisition time)

« True angles and distances ONLY if superficial surfaces
are recognized and corrected properly
— optical pathway correction with polynomials (n=10)

— optional manual surface correction
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Conclusions

* In measurement precision the Swept-Source-Technology
IS equivalent with SE-FD-OCT, but allows significantly
shorter acquisition times

— lower risk of movement artifacts (SS vs. TD-OCT: 30000 vs. 2000
scans/s)

 Raw data and processed data can be easily exported
and postprocessed externally

* Dedicated keratoconus screening module is available
with the new software version

RGP CL fitting software in preparation

(spherical, aspherical, multi-curved or toric CLS)
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Experimental Ophthalmology

Saarland University
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TMS-5 Anterior segment analyzer
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Classical topography map of the anterior
corneal surface
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Corneal power evaluation of the anterior
corneal surface (e.g. CL fitting) »;
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Corneal statistics (qualitative and
guantitative)
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Keratoconus screening based on anterior
corneal topography

g<|in|l< fuerAugenheilkunde UKS
60

Keratoconus Screening

Klyce/Maeda Smolek/Klyce
KCI KSI
0.0% Similarity 0.0% Severity
Keratoconus Keratoconus
Pattern not Pattern not

Detected Detected

=
wn

15 Exam b
2 RING

7=}
-3
wn

=4
n

=
9.
wn

~
@
wn

o
[

@
9,
w»

Related Indices

2
n

=4
n

CYL: 0.90

o
@
wn

o
O,
w

DSI: 3.29

B
o
o

=
o
n

IAl: 0.37 KPI: 0.19

=
o
o

“g<||n|l< fuerAugenheilkunde UKS
W

° fong 0 Suspect | larmal | DRGHREl Suspect
40,88 4190 4394 4598 47.00

Exam b
RING

45

s
o
o

N

#15

&
=]
o

w
@
wn

Diop
Absolute

Version 5.0J7

UNIVERSITAT
DES
SAARLANDES




Corneal quad map

g
iy
ot

0S (Left) Elevation[Anterior] Elevation[Posterior]

Anterior A MERGED
E:i .| 60 Float, Dia=9.00[mm]
MinK: 38. o= a0 PP L, e
AvaK: 38.60 A

CyL: 089

Posterior

Pachymetry
Apex:
X: 0.0 [mm]
0.0 [mm]
Thinnest: 438 [uml] 3
X: -0.2 [mm] 1 . | .
Y -0.2 fmml - > T150 PP/AS
Axial Length Oftsets
OptLength
oD 0s
(-) 5.0um step ' et - a3 L 10.0um step
oD 0s um um

Start OKULIX

MERGED
Expanded

165 ) 4 & 165

150 PP/AS i - > - 150 PP/AS
Offs

Normalized . . Convention

ion5.0J7 |DioP um

UNIVERSITAT

DES 58

SAARLANDES




Alternatively with ACD instead of axial
power (e.g. In glaucoma screening)
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Surface detection with the Scheimpflug
AC mode
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Measurement of CCT, ACD and w-t-w
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Matching of data sets originated from
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Case presentation: Comparison of
different anterior segmant imaging
modalities
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Extreme keratoconus with scarring — slit
lamp overview




Slit lamp examination — cone profile
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Munson sigh — side view

CCkm  UNIVERSITAT

wllwlilm DES
UM saARLANDES




Caslia imaging — cross section
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Comparison of different anterior
segment imaging modalities
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Casia imaging — 3D view
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TMS-5 imaging — corneal topography

and Klyce statistics
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TMS-5 imaging — corneal topography
and Klyce keratoconus screening
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