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SKLERAL LENS FITTING TOOLS



ScCL fitting tools falo

« Pentacam (Scheimpflug)
— Sagittalhohe im Limbus

— Scheinbar ist ein Tool in der Pipeline mit HDR-Technologie um das
Uberstrahlen der Sklera zu vermeiden - Sklerale Topographie?

 Visante OCT

— Scanbreite 16mm, Scantiefe 6mm (ganzer Querschnitt der
Vorderkammer maoglich)

— Messtools um Sagittalnéhe zu messen
— Zeitaufwendig
— Vertrieb von Zeiss 2015 eingestellt



ScCL fitting tools

«  Medmont E300
— Composite Topographie bis zum
Limbus
— Extrapoliert die Sagitalhohe bis
17mm
« Studie Visante OCT vs. ESP vs.

Medmon E300
— Brooke M. Harkness; Comparison
of Sagittal Height Measurement
Methods in Scleral Contact Lens
Fitting
— Medmont & Visante gute
Ubereinstimmung

— ESP geringere Sagittalhohe
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Figure 7: Sagittal height measurements differed by method [F(2,102)=8.12, p<0.001]. Eaglet ESP

values were significantly lower than Zeiss OCT and significantly lower than Medmont ESH
(p<0.005). Medmont ESH values did not significantty differ from Visante OCT



Eaglet Eye ESP sMap 3D falo




Vergleich falo

Eaglet Eye ESP (Eye surface
profiler)

Messmethode Fourier Profilometrie Strukturiertes Licht
Messpunkte 350’000 32’400 analysed >1’000°000
Messbereich bis 20mm 17mm bis 22mm (stiched)
Messgenauigkeit (Sklera) 10pum 10pum

Kamera 1 2

Gitter Projektion 2 Quellen 1 Quelle

Fluo Simulation Verschiedene Hersteller Verschiedene Hersteller

Information www.eaglet-eye.com WWW.Visionary-optics.com



http://www.eaglet-eye.com/
http://www.visionary-optics.com/

Eaglet Eye ESP




Eaglet Eye ESP
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sMap 3D
STRAIGHT GAZE ONLY STITCHED IMAGE

Toricity: 25D

Stoep Axis: 10.0 deg
Diameter: 16.50 mm




CT vs. ESP vs. sMap 3D falo

Sagittal Height and Scleral Toricity in 30 Normal Eyes Measured by Three Techniques
Sheila Morrison OD, MS, Markus Ritzmann MS, Patrick Caroline, Beth Kinoshita OD, Matthew Lampa OD and Randy Kojima

Pacific University College of Optometry, Fc

Introduciic suilt £ ymmeltry

Pravious topographical studies related to scieral shape, Figures 4-7 are the moean sagittal height results of the OCT, Eaglet and sMap3D in the B primary mendians "", tigures below desoribe the scleral height differential
have boan imitod 1o measurements along the honzontal nasal, superor-nasal, superior, superior-temporal, temparal, inferior-temporal, inferior and inferior-nasal of at 15.0 mm between the flattest and stecpest scieral

and vestical mendians. The purpose of thes study was to txolh right and left &ym’. at chords of 128 nr\-d 15.0 mam, Flgum' 8.9 are me Eaglnl znd r.Ma;\JD at 17 0 mm. mersdians for OCT (Frawre 10) and the sMap3D (Figure 11).
provida a more complete picture of scleral shape through X r - - — e oy
measurements acquired in each of the 8 primary L s
mendians of the sclera. Three antenior segment s el B o DUSET MAPE 0 2 500 L Lo gt Wt g

n.t,L hl’n\m > .t,. I"‘ mm

instruments were used throughout this study: the Zeiss ! { I |
Visante OCT, the Eaglet Eye Surface Profiter and the | { {
Precision Ocular Metrology sMap3D (Figures 1,2 and 3). | ””I “)“h‘ ”“ Il' | |‘I“
! i | !
‘ [ ! i B - b ! s Sl
' The uverage haight differential o the 15,0 mm chord was.

Visante OCT = 225 um, Range 65 to 544 um
Visante OCT = 161 um, Range 60 to 255 um

sMap3D = 195 um, Range 94 1o 544 um
SMaplD = 165 um, Range 50 1o 213 um
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Fifteen subjects (30 normal eyes) participated in this ! g - : The results of this 30 normal eye study show

study. The inclusion criteris reguired that each subject be |= 1 | | ' 1. A consistency between the data from all three

free of any corneal andlor conjunctival pathology. The 30 3 ! { measurement techniques o all three chords,

wyes ware imaged with the Visante, Eaglet and sMap3D 35 i v y | 1S ' D R ‘

instrumonts. Sagittal height measuroments were taken in ' ) ! X B e el B £ Tt A s Sy

the B primary merdians st chords of 12.8, and 15,0 mm + The average scleral asymmetry measured by the OCT
Additional sagittal height measurements wers taken with L and sMop3D was slightly greater in right eyes 210 um
the Eaglet ESP and sMap3D at & chord of 17,0 mm, : 2 - Lo — - ! ey e * — (=8.50 D.) than dft eyes 163 um (~6.50 D),

Vergleich von Visante OCT, ESP und sMap 3D




OCT vs. ESP vs. sMap 3D falo
Left Eye 12.8 mm Chord T

- Relativ gute Ubereinstimmung
in allen 3 Sehnenlangen

» Unterschiede zwischen rechten
und linken Augen wurden
festgestellt

Sagittal Height Left Eye at 12.8 mm
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Figure 5 Visante OCT m Eaglet msMap3D



OCT vs. ESP vs. sMap 3D falo
Left Eye 15.0 mm Chord Resultat

- Relativ gute Ubereinstimmung
in allen 3 Sehnenlangen

» Unterschiede zwischen rechten
und linken Augen wurden
festgestellt

Sagittal Height Left Eye at 15.0 mm
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Figure 7 | Visante OCT  m Eaglet msMap3D



OCT vs. ESP vs. sMap 3D falo
Left Eye 17.0 mm Chord [

- Relativ gute Ubereinstimmung
in allen 3 Sehnenlangen

» Unterschiede zwischen rechten
und linken Augen wurden
festgestellt

Sagittal Height Left Eye at 17.0 mm
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Figure 9 ¥ Eaglet m sMap3D



sMap 3D & ESP in der Praxis falo

« Sagittal Hohe kann entnommen werden in verschieden
Sehenlangen

« Skleral-Torizitat wird sichtbar und kann quantifiziert
werden
— 1. sphéarische Mess-CL bleibt ggf. erspart
* Fluobild mit Sklerallinse kann simuliert werden
— Bestell-Interface mit Lieferanten



Anwendung in der Praxis falo

* Fluo Applikation notwendig
 Raumbeleuchtung speziell ESP muss dunkel sein

« Es wird wie in der Placido-Topographie Tranenfilm gemessen

— inferior kdnnen sich Verfalschungen durch Tranenmeniskus
ergeben

« Bel ESP mussen Lider stark geoffnet werden um grossen
Messbereich zu erhalten (vertikal)

« FUr Topographie eher ungeeignet (Messgenauigkeit)
* Relativ «enger» Anwendungsbereich



Anwendung in der Praxis falo

 Eaglet Eye ESP
— Gesprach mit M. Langis an NCC 2016

« Benutzt ESP um die ungefahre Scheiteltiefe der ersten
Messlinse zu ermitteln

« Wo konjunktivale Falten vom limbalen Niveau zu erwarten
sind.

* Eigene Erfahrung im 2014 im Rahmen der Masterthesis
— Mit Ubung erhalt man gut 18-20mm vertikal



Anterior Segment OCT falo

* Verschiedene OCT-Gerate verfligen tuber AS Module um
Kammerwinkel darzustellen
— Skerallinsen Sitz kann tberprift werden
— Uberbriickung kann gemessen werden

* (Noch?) keine Software um Skleral-Form zu messen



Optovue iVue OCT falo

nale snqusiitate-ince RIS Links / OS




Optovue iVue OCT falo

» AS-Aufsteckmodul
« Pachymetrie-Mapping im Bereich 6mm
« Zentrale «Vault-Mapping»



Optovue iVue OCT falo
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iVue Vault Mapping falo

[Lens Flttmg Scan Guaity Index Left/ OS
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Zeiss Cirrus HD-OCT 500/5000 falo

« 2 Verschiedene Vorderkammer Aufsetzmodule

— 9mm Cornea HD
 9mm Pachymetrie
* Pro 7.5° ein Scan
— 15.5mm Anterior Segment
* Nur eine Scan-Achse (Richtung) mdglich pro Scan
— Visante war 4 Achsen simultan moglich

« Dh. Horizontal und Vertikal entsprechen 2 einzelnen
Aufnahmen

« Sagittale hohe kann gemessen werden bis max 15.5mm



Zeiss Cirrus HD-OCT 500/5000 falo

_ . 15.5mm
_ . — AS-Scan

« Ca. 6mm Scantiefe
— HD-Angle to angle
e« Ca. 2mm Scantiefe

e 9mm
« Pachymetrie
e Cornea HD




Zeiss Cirrus HD-OCT 500/5000 falo

ZEISS _ "

Name: Lei, Pe oD 0s
Patienten-ID 326 Untersuchungsdatum: 03.03.2017  03.03.2017 CZMI - 450
Geb.-Datum: 06.06.1959 Untersuchungszet  14:17 14:19
Geschlecht Unknown Seriennummer. 5000-6989  B000-698%
Techniker. Operator, Cirns Signalstarke: nv. nv.
Pachymetrie-Analyse : Pachymetrie oD @ | ® OS
oD
A~ & ';‘“‘ ‘
- / =/ N\ Bereich |, .. Purchschn.
568 542 (mm) Min. (um) (um) Max. (pm)
0.0-2.0 364 387 436
2,050 384 471 582
T N 5.0-7.0 257 548 623
. \ w |\ sn /7 Minimum Dicke (um) 257
- - -~ cg7 Vertex Dicke (um) 365




Zeiss Cirrus HD-OCT 500/5000 falo

== o
127 - 125 0

« CLwirals
Artefakt
,weggerechnet”




Beispiel Sag-Messung falo

Analyse der anterioren Kammer : Anteriore Kammer oD @ oS

AT Mawrurger A |

3056um bei 12.8mm

] -lea



Beispiel Sag-Messung falo

X Linse bei 12.8mm =3300um
Sag Cornea + Clearance = Sag ScCL
3056 um + 305 um = 3300 um



Zeiss Cirrus HD-OCT 500/5000 falo




Zeiss Cirrus HD-OCT 500/5000 falo
S, Mo oD W

HD-Comea-Analyse : HD-Comea oD ® O 0s




Zeiss Cirrus HD-OCT 500/5000 falo

« 15.5mm Scan wird Sklerallinse als Artefakt aus RAW
ausgeblendet - (noch?) kein Clearance Mapping

* Es kann nicht die ganze Linse aufgenommen werden mit
15.5mm

e Sagitalnohenmessung mit AS-Scan zeitaufwendig

« Handhabung der Zentrierung via Maus und Kinnstutze
— GewoOhnungsbedurftig



Spaltlampe falo

* Do not forget the obvious!

« Wichtigstes Tool in der Sklerlalinsen Anpassung
Uberhaupt!!!!



Clearance falo




Clearance & Sitz falo




Clearance & Sitz falo




Limbal Clearence & Sitz




Edge lift falo




Microcystic Edema Limbal-Touch falo
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Microcystic Edema Limbal-Touch falo




Schlussfolgerung Fitting Tools falo

* Messlinsen sind schnell und unkompliziert
— erganzt mit Pentacam und OCT

« Messtechniken Sklera sind relativ einseitig vom Einsatzgebiet
— Corneale Topographie bedingt Gbereinstimmend mit herkdmmlichen
Topographen
« Zukunftswunsch
— OCT mit AS-Zusatzmodul mit Messbereich von 17mm +
— integrierter Corneal-Topographie-Software
— Sklerale-Topographie mit Hohenkarte
— Fluosimulation & Schnittbild Simulation
— Erganzt mit 3D-Sklerallinsen-Drucker ©



falo

SKLERALE TORIZITAT



Skleraler Astigmatismus

Scleral Mean difference Mean difference
astigmatism eye & Primary astigmatism secondary astigmatism
Rectus oD 10 170um 60um
Invers oD 12 130um 60um
Oblique 45° oD 2 80um 60um
Oblique 135° oD 14 170um 60um
Rectus oS 10 190um 80um
Invers (O 14 140um 50um
Oblique 45° oS 5 130um 100um
Oblique 135° oS 8 140um 60um

No astigmatism oS 2 0 pum Oum

falo



Cornealer Asti vs. Skleraler Asti

falo

Corneal Toricity and Scleral Asymmetry.... Are They Related?

Beth Kinoshita OD, Sheila Morrison OD, MS, Patrick Caroline, Randy Kojima an

Pacific University

Introduchion

Historically we have most often described asbigmatssm in terms of the
dioptric pawer from the keratometer or axial display topography map.
The axial display map does an excellent job of describing the dioptnc
power of the comea and |llustrating the shape and location of the
corneal astigmatism (Figure 1). But, this map provides only lemited
information that can be used in the fitting of corneal contact lenses.
Today, there has been a paradigm shift within our industry to describe
corneal astigmatism not as a dioptne power bat instead as a
difference in heaght {i.e. sagittal depth) between the two princaple
meridians {flat and steep) of the cormea.

Using sagittal height data, the comeal topographer creates an
elevation map by selecting a “theoretical” spherical surface that runs
through the cornea (Figure 2). It is the elevation desplay map that best
describes the ultimate fluorescein patiern seen clinically {Figure 3),

Previous studies at Pacific University have shown that &
25 pym differential in comeal height (betweon the fial and steep
metidians) is equal 1o approximately 1.00 D of 1oricity,
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The purpose of this study is to determine if there a relationship between the cormesl

toricity and the scleral shape (toricity) using sagittal height measurements.

ials Methods
Twenty subjects, 10 left oyes with
<0.75 D of weth-the-rule comeal
toricity and 10 left eyes with >1.75
D with-the-rule corneal toricity,
participated in this pilot study.

The Placido ring based Medmont
E200 Corneal Topographer was
usod 1o determine the corneal
toricity and edevation along the tlat
and steep meridians.

The sMap3D by Precisson Ocular
Metrology was used to determine
the scieral shape along four
meridians (0-1807, 46%226°, 90~
270, 135%315°) of the sclera at
chords of 15.0 mm and 17.0 mm
The system uses Nafl and
projected pattern sequences lo
map the comeal and scleral surface
out 1o a chord of 22 mm (three
fields of gare are stichod logether
1o form a single composite map)

eaults

Law Cormeal Astigmatism < 0750

d Matthew Lampa OD

mn

Resuits Cont d
+ Of the 10 low WTR comeal astigmatism subjocts, only 1 mamtained
a WTR orientation of the sclera 3t 2 15.0mm chord and none of the
subjects at a 17.0 mm chord.
Of the 10 high WTR corneal astigmatism subjects, 3 mamtaned o
WTR onentation of the sclera at chords of 18.0mm and 17.0 mm
The averag £ husght dife 1
betwean the principle maridians
increased from the comea to the sclera
The orientation of the steep and flat
merkdians was vanabie at 15.0 & 17.0mm
for both low and high astigmatism
comeas.
These results confirm that o 25 ym height differential of the
principle cornenl meridians is squal to ~1.00 D of cormeal toricity.

This pilot study appears to indicate that the scleral shape is highly
asymmetric and confirms the presence of toricity that is often not in
the same orientation and magnitude as the comeal toricity,

The implications of these data may influence future contact lens
designs (o improve lens position and optics (i.e. Toric, MF, KCN)

As future lens designs increase in diameter, it may be necessary for
eye care professionals to inage both the cornea and sclera and
utilize lens designs that take inlo account the highly asymmetric
shape of the human sclera,

Die geringe Abhangigkeit von cornealer Torizitat zu Skleralen Torizitat bestatigt
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Of the 10 high WTR corneal astigmatism subjects, 3 maintained a
WTR orientation of the sclera at chords of 15.0mm and 17.0 mm.

Cornealer Asti vs. Skleraler Asti

Results
- ~  Low Corneal Astigmatism < 0.75 D

AKm  Corneal Height Scleral Meight  Location of  Scleral Haight  Location of
A0mm  Oiffersnce Difteronce Oiffuronce

™ Astigmatism
chord  MOmmehord  150mm 150w choed  17.0mm chord  17.0mm ehoed , — & . :
The average amount of height differential R :
» T Ca I Ry ' - A Average Heignt Differentia
REE 1.7 sm (WTR) T‘_ i s e between the principle meridians -
: ::: hoedindia B : RN T increased from the cornea to the sclera
SECDEE L+ The orientation of the steep and flat 95um  892pm
: .:;;g. olodal RS o meridians was variable at 15.0 & 17.0mm ’25:63“"‘;“ 2:;’:“‘:“
1A umiWTR 57 %, l _i ! - > 3
TR —~ o for both low and high astigmatism
8[430 sounwr [TeEWe L AR SR Aoy | CONiveas.
B 208 um (WTR) . 5 A3 i These results confirm that a 25 pm height differential of the
0080 125um(WIR)  Sem ;

principle corneal meridians is equal to ~1.00 D of corneal toricity.
Conclusions
« This pilot study appears to indicate that the scleral shape is highly

High Cormneal Astigmatism > 1.75 D
AKm  Corneal Meight  Scheral Meight  Location of  Scleral Maight  Location of
© 8.0mm Diffurencs Dilference Astigmatism Diffwrence Antigmatiam
15.0mm chord 17 Omen chord  17,0mm chord

chord  Omm chord 15 0mm < Py £ 2
e asymmetric and confirms the presence of toricity that is often not i
e the same orientation and magnitude as the corneal toricity.
$ A0 | 113 3um (WTR) |

The implications of these data may influence future contact lens

SRR 521 vm T designs to improve lens position and optics (i.e. Toric, MF, KCN)

B 2160 | 589 um (WTR) |
B 3730 064 um (TR |
T : 1“0 525 um (WTH) E
8 3MD | 798 um (WTR) |

As future lens designs increase in diameter, it may be necessary fo
eye care professionals to image both the cornea and sclera and

o 3"0. 00 um (WTR)

101 242D | €14 um (WTR) |

utilize lens designs that take into account the highly asymmetric
shape of the human sclera,




Torische Sklerallinsen falo

 Torische Sklerallinsen

— Advantages of Toric Scleral Lenses
* Visser et. al OVS 2006

 Linsencentrum

— 60-80% aller Neu-Anpassungen mit SMT (Limbal- &
Skleraltorisch)

— Bessere Zentrier-Eigenschaften
— Regelmassigere Skleralauflage
— Weniger Limbalodeme



Rotationssymmetrisch. vs. torisch falo

« Nur mit hohem cornealen Astigmatismus
Zusammenhang mit Skleraltorus Achse

« Bessere Vertraglichkeit und hoherer Komfort

« Einfacher um den Rest-Astigmatismus zu korrigieren
— Sehr konstante Stabilisation

— Dunnere Linse gegenuber prismatisch oder dynamisch =
Komfort & Sauerstoff

— Eignet sich hervorragend fur Versorgungen hohen Asti an Stelle
von Weichlinsen



Rotationssymmetrisch. vs. torisch falo

Rotationssymmetrische Sklerallinse Skleral- und Limbaltorische Sklerallinse



Rotationssymmetrisch. vs. torisch falo

Horizontal grossere
Druck/Auflage als vertikal in der
Skleralzone

Rotationssymmetrische Sklerallinse



Rotationssymmetrisch. vs. torisch falo

3/16/2020 50



Rotationssymmetrisch. vs. torisch falo

Rotationssymmetrische Sklerallinse Skleral- und Limbaltorische Sklerallinse




Limbaltorus falo

* Neue Generation der torischen Sklerallinse

« Skleraltorisch
— Unterschiedliche Skleralradien (steil vs. flacher HS)

« Limbaltorisch (und Skleraltorisch moglich)
— Unterschiedliche limbale Abflachung (steil vs. flacher HS)

* Verbesserung Anpassung
— Weniger caudale Odeme und Bindehaut Falten
— Weniger vertikale Dezentrationen
— Kaum ,midday Fogging“ bekannt



falo

SKLERLALINSEN UP-DATE



ScCL Update falo

* Predicting estimates of oxygen transmissibility for scleral
lenses (Michaud L. et al. 2012)

— Theoretisch kalkulierte O, Transmissibiltat

— Tréanenfilm DK 80

— Faazit:
« Mittendicke <250um
« Material DK so hoch wie moglich >150
« Uberbriickung < 200um



ScCL Update falo

« Evaluation of oxygen under scleral lenses fitted with different
reservoir thickness (Michaud L. et al.) Poster AAOPT 2015

— Evaluation von Sauerstoffdruck EOP (equivalent oxygen
percentage) an der Cornea bei 8 Probanden nach 5 Min

— Fazit:
« 200pm vs. 400um Uberbriickung

« Je hoher die Uberbriickung desto geringer der Sauerstoff-druck
an der Cornea

— 200=9.0
— 400 = 6.7
— Schwellwert EOP = 9.9 fur Tagestragen



ScCL Update falo

* Trend auf kleinere Sklerallinsen @ <15mm
— Geringere Limbale Uberbriickung <100um
* Verminderung «midday fogging»
« Analysis of complications related to the fitting of small diameter
scleral lenses (Michaud L.) Poster NCC
— 113 Augen - 83% blieben bei ScCL
« 39 KC -2 39% Komplikationen
* 74 Non-KC - 52% Komplikationen

— Komplikationen = Oberflachliche Stippung wegen konservierter
Einsetzlosung

— Handlingsverursachte Stippung und konjunktivale Rétung (Gradel)



Pingueculitis




Pingueculitis




Konjunktival-Falten




Schlussfolgerung Sklerallinsen falo

« Linsenanpassung bleibt uns erhalten
« Hilfsmittel Erganzen unsere Anpasstools und Erfahrung
« Just do it... and make People happy ©
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MSc. Vision Science an d Business, ©
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