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O b j e c t i v e sO b j e c t i v e s
To reviewTo review the astigmatic conditionsthe astigmatic conditions of human of human eyes by eyes by 

topographytopography..

To To discuss the mechanicaldiscuss the mechanical and and physiological physiological 
disadvantagesdisadvantages of rotationof rotation--symmetric symmetric RGPRGP contact  contact  
lenseslenses on on regular regular and and irregular astigmatic eyesirregular astigmatic eyes..

To provideTo provide the necessary knowledge howthe necessary knowledge how to fitto fit torictoric,, toric toric 
bifocalbifocal, , irregularirregular torictoric andand toric Orthotoric Ortho--K K CLsCLs on on regularregular
and and irregular corneasirregular corneas..

To To introduce newintroduce new developments comingdevelopments coming out of out of todays todays 
research for tommorowsresearch for tommorows practicepractice ofof toric CLstoric CLs,, toric toric 
bifocal CLsbifocal CLs andand toric Orthotoric Ortho--K K CLsCLs..
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Short BreakShort Break 2‘2‘
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Short BreakShort Break 2‘2‘
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IntroductionIntroduction and Backgroundand Background
Dipl.Dipl.OptometristOptometrist//Contact Lens SpecialistContact Lens Specialist (SHFA) (SHFA) 
Master of Science inMaster of Science in Clinical OptometryClinical Optometry (PCO)(PCO)
Master ofMaster of Medical EducationMedical Education (University of Bern)(University of Bern)

In Privat CL In Privat CL practice since practice since 19891989

Professional Professional Head Head ofof thethe CL CL departmentdepartment atat
thethe University EyeUniversity Eye ClinicClinic Basel Basel since since 20002000

OptometristOptometrist and Laser and Laser technician technician atat
thethe VISTA EyeVISTA Eye ClinicClinic Basel (2002)Basel (2002)

CL CL fittingfitting rate :  50% RGP rate :  50% RGP 
50% Soft CL50% Soft CL



Tell Tell me something new about toricsme something new about torics

1989



D e f i n i t i o nD e f i n i t i o n

Regular astigmatic corneaRegular astigmatic cornea

Every single meridian is defined by Every single meridian is defined by an an individualindividual, , 

but regularbut regular, , curve with curve with a a defined focal defined focal pointpoint



D e f i n i t i o nD e f i n i t i o n
Irregular astigmatic corneaIrregular astigmatic cornea

The curvature is The curvature is in in every single meridian irregular every single meridian irregular and and 

therefore therefore no no single meridian single meridian has his has his defined focal defined focal point.point.



Irregular astigmatismIrregular astigmatism
KeratokonusKeratokonusCause of Cause of traumatrauma: : CatCat

InfectionInfection

Optical AxesOptical Axes
Center of Center of 
PupilPupil

Apex Apex caudal caudal 
decentereddecentered



D e f i n i t i o nD e f i n i t i o n

Contact lenses Contact lenses should be fittedshould be fitted so      so      

asas to to minimally disturbminimally disturb cornealcorneal

and and conjunctival physiologyconjunctival physiology..



D e f i n i t i o nD e f i n i t i o n

Contact lenses Contact lenses should be fittedshould be fitted on an on an alignment standardalignment standard

0.0

0.0 0.0

0.0

Thanks to : Gustav Poeltner, Austria

BC = r2/0

BC = r2/1



D e f i n i t i o nD e f i n i t i o n



Challenging situationsChallenging situations
Low regular astigmatic cornea <2,5 dpt



Challenging situationsChallenging situations
Higher regular astigmatic cornea >2,5 dpt



Challenging situationsChallenging situations
Irregular Astigmatism

PterygiumPterygium

TraumaTrauma

HerpesHerpes



Challenging situationsChallenging situations
Irregular corneas after surgery

PostPost--penetrating Keratoplastypenetrating Keratoplasty
PostPost--
LASIKLASIK

-- 5,77 dpt5,77 dpt

PostPost--TrabeculectomyTrabeculectomy



Challenging situationsChallenging situations
Presbyopic CLs for astigmatic eyes

Too high

Too low



Challenging situationsChallenging situations
CLs for irregular aphakic astigmatic eyes

Aphakic Child 4 y/o



Challenging situationsChallenging situations
Ortho-K CLs for astigmatic eyes



Disadvantages Disadvantages of of 
rotationrotation--symmetric symmetric CLCL

Happy lens ?



LossLoss ofof lenseslenses



Foreign body behindForeign body behind the lensthe lens



Refractive changesRefractive changes

ComplicationsComplications DistorsionDistorsion

Deformation Deformation after after timetime



StressedStressed physiologyphysiology

ComplicationsComplications High High RiderRider

Sticking lensSticking lens



StressedStressed physiologyphysiology

3/9 o‘3/9 o‘clock clock 
StainingStaining



Stressed physiologyStressed physiology

3/9 o‘3/9 o‘clock stainingclock staining

NeovascularisationNeovascularisation



Distorsion and Distorsion and warpagewarpage

Refractive 
changes and 
spectacle blur



Distorsion and Distorsion and warpagewarpage

Redistribution of Redistribution of 
epithelial cellsepithelial cells



Reduction Reduction of of unaided unaided VAVA

Dislocated Dislocated and and 
warpaged warpaged 
therapeutic zonetherapeutic zone



Fitting technologyFitting technology

AAfftteerr aa sshhoorrtt bbrreeaakk !!



Short Short 

BreakBreak



Analysis of Analysis of astigmatic corneasastigmatic corneas

Topography
Keratometry



T o r i c   d e s i g n sT o r i c   d e s i g n s
Two Two different different basecurvesbasecurves

0.0

0.0 0.0

0.0

Thanks to : Gustav Poeltner, Austria

BC = r2/0

BC = r2/1



Toric designsToric designs

ToricToric FitFit

Alignment toricAlignment toric Fit =Fit = Toric aspheric Toric aspheric RGP, (2/3 RGP, (2/3 rulerule) ) 
BC 8.15 / 7,70 mmBC 8.15 / 7,70 mm nEnE. 0,4. 0,4



T o r i c   d e s i g n sT o r i c   d e s i g n s
SpheroSphero--torictoric Design Design (> 1,5 (> 1,5 butbut <2,5 <2,5 cylcyl))



T o r i c   d e s i g n sT o r i c   d e s i g n s
Backtoric Backtoric Design Design (> 2,5 (> 2,5 cylcyl))

0,6 0,6

0,0

0,0



T o r i c   d e s i g n sT o r i c   d e s i g n s

Centration Centration and and movement movement ((Astigmatismus obliquusAstigmatismus obliquus))



Irregular toric designs Irregular toric designs ((prolatprolat))
33--point Fit (point Fit (multicurve or multicurve or 
high high aspheric aspheric designdesign

First First apical clearance apical clearance 
((multicurve multicurve design)design)

AlignmentAlignment Fit Fit 
(Quadrant(Quadrant--specific specific 
design)design)

1,61,6

1,21,21,01,0

0,40,4

1,21,2

1,21,2

1,21,2 1,21,2



Irregular toric designs Irregular toric designs ((oblatoblat))
postpost--PRK, postPRK, post--LASIK, postLASIK, post--KeratoplastyKeratoplasty

-0.5

-0.5 -0.5

-0.5

Thanks to : Gustav Poeltner, Austria



Irregular toric designsIrregular toric designs
Monocurve Monocurve CL (CL (nE nE 0,0)0,0)

Astigmatic Astigmatic KP, KP, 
steep edgessteep edges

ReverseReverse GeometryGeometry CL (CL (nE nE --0,6)0,6)
Miniscleral Miniscleral CL (CL (reverse Geometryreverse Geometry))



Irregular toric designsIrregular toric designs
Monocurve Monocurve CL (CL (nE nE 0,0)0,0)

8,408,40 mmmm

Reverse Reverse BacktoricBacktoric GeometryGeometry CL (CL (nE nE --0,6)0,6)

8,408,40 / / 7,607,60 mmmm



P r e s b y o p i a   F i t sP r e s b y o p i a   F i t s

Simultanious Simultanious Design Design 
BiBi-- or multifocalor multifocal, , 

asphericaspheric, , aplanatic aplanatic ::
--> > CentrationCentration !!
--> > larger larger OADOAD
(10,0 to 11,2 mm)(10,0 to 11,2 mm)



P r e s b y o p i a   F i t sP r e s b y o p i a   F i t s

TranslatingTranslating Design Design Bifocal Bifocal ::
--> > MovementMovement !!

--> > smaller smaller OAD OAD (9,0 to 9,6 mm)(9,0 to 9,6 mm)



Fitting technologyFitting technology

Small and Small and large lenseslarge lenses

OAD 8,5 mmOAD 9,8 mm

OAD 11,2 mm OAD 13,5 mm



Fitting technologyFitting technology
SmallSmall lenseslenses ::
Tear exchangeTear exchange

OxygenOxygen
MovementMovement

LargeLarge lenseslenses ((intraintra--limballimbal):):

ComfortComfort
StabilizationStabilization

SafetySafety
Less dustLess dust
HandlingHandling



Fitting technologyFitting technology

Lens sizeLens size ::
Tear exchangeTear exchange

OxygenOxygen
MovementMovement



Fitting technologyFitting technology
Flexural ModulusFlexural Modulus,                  ,                  

one factorone factor forfor onon--eye stabilityeye stability
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Fitting technologyFitting technology
ToughnessToughness, , 

a second a second factor for long term stabilityfactor for long term stability
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Case Case # 1 # 1 Dislocated Dislocated CLCL
Marfan Marfan Syndrom (Syndrom (aphakicaphakic))

Standart Standart aspheric lensaspheric lens n.E. 0,8  BC 9,00  + 17,5 dptn.E. 0,8  BC 9,00  + 17,5 dpt



Case Case # 1 # 1 Dislocated Dislocated CLCL
MultifocalMultifocal, , backtoricbacktoric lenslens

FITmulti FITmulti n.E. 0,6 BC 9,10/8,70 + 17,5 11,20mmn.E. 0,6 BC 9,10/8,70 + 17,5 11,20mm AddAdd. 3,0 NM 2,25mm . 3,0 NM 2,25mm 



CaseCase # 2 # 2 Warpaged corneaWarpaged cornea

Refractive changes and 
spectacle blur



Case Case # 2 # 2 Warpaged corneaWarpaged cornea

New Fit New Fit after after 2 2 weeks weeks w/o CLw/o CL



Case Case # 3 # 3 Sticking lensSticking lens

Mucin depositsMucin deposits caused caused 
by by a high a high ridingriding CLCL



Case Case # 3 # 3 Sticking lensSticking lens
High High specific weight specific weight (Boston >(Boston > ParagonParagon))

Prismatic ballastPrismatic ballast and oval and oval shapeshape

1.22

1.19

1.22

1.27

1.16

1.1

1.15

1.2

1.25

1.3

Boston    
ES   

Boston
Equalens

Boston   
7  

Boston   
XO  

Paragon 
HDS 

spezifisches Gewicht



Case Case # 4 3/9 # 4 3/9 StainingStaining

Old, Old, but ongoing problembut ongoing problem

Corneal staining with limbal / 
conjunctival involvmentPure corneal staining



Case Case # 4 3/9 # 4 3/9 StainingStaining

IncreasingIncreasing the Bevelthe Bevel (?)(?)



Case Case # 4 3/9 # 4 3/9 StainingStaining

Smaller Smaller ((thinnerthinner) ) or largeror larger ((coveringcovering) ?) ?



Case Case # 4 3/9 # 4 3/9 StainingStaining

Personal Personal experience experience : : 

Fight pureFight pure corneal staining by coveringcorneal staining by covering..

FightFight corneal staining withcorneal staining with limballimbal /  /  

conjunctival involvment by largeconjunctival involvment by large

MiniscleralMiniscleral RGP RGP oror softsoft contact lensescontact lenses..

GOOD LUCK !  GOOD LUCK !  



CaseCase # 5 # 5 PresbyopiaPresbyopia CLCL

BifocalBifocal BiBi--toric lenstoric lens ((Keratoconus AmslerKeratoconus Amsler 2)2)



CaseCase # 5 # 5 PresbyopiaPresbyopia CLCL



CaseCase # 5 # 5 PresbyopiaPresbyopia CLCL

InclineIncline the Segthe Seg byby 20° 20° counter clockwisecounter clockwise

OD

OS

InclineIncline 12° 12° clockwiseclockwise



CaseCase # 5 # 5 PresbyopiaPresbyopia CLCL

OD OS



CaseCase # 5 # 5 PresbyopiaPresbyopia CLCL

TranslatingTranslating Design Design Bifocal Bifocal ::
--> > MovementMovement and and Centration Centration !!



CaseCase # 6 # 6 AphakiaAphakia and and ChildrenChildren
BacktoricBacktoric BiBi--, , TriTri-- or Multifocalor Multifocal RGPRGP



If everything would be If everything would be so so easyeasy !!



S h o r t   B r e a kS h o r t   B r e a k



CaseCase # 7 # 7 KeratoconusKeratoconus

Photos Photos byby Dr. E. Dr. E. BürkiBürki / Thun , / Thun , PentacamPentacam



CaseCase # 7 # 7 KeratoconusKeratoconus

e.g. e.g. Amsler Amsler 4 +4 +



CaseCase # 7 # 7 KeratoconusKeratoconus

„„Our working hypothesis for keratoconus isOur working hypothesis for keratoconus is, , thatthat multiple multiple factors likefactors like UVB, UVB, 
atopyatopy, , mechanicalmechanical scratching scratching ofof the eyes the eyes and and unsufficientunsufficient fittedfitted CL, CL, can can 
cause cause eithereither an an oxidativeoxidative damagedamage, a , a damagedamage ofof the cellular structurethe cellular structure oror
disturbingdisturbing the physiological cell functionthe physiological cell function..If the cells are damagedIf the cells are damaged
irreversible, irreversible, apoptosis followsapoptosis follows. . If the cells are only damagedIf the cells are only damaged reversiblyreversibly,,
the cellsthe cells undergo wound healing thru upregulated degradative enzymesundergo wound healing thru upregulated degradative enzymes
and and wound healingwound healing factorsfactors, , which leadswhich leads to to focalfocal areasareas ofof corneal corneal 
thinningthinning and and fibrosisfibrosis.“ * .“ * (*(*Translated fromTranslated from the german article by the german article by MichaelMichael BaertschiBaertschi))

M. Cristina M. Cristina KenneyKenney, MD,, MD,PhDPhD, et al. , et al. 
Ophthalmology Ophthalmology Research Research LaboratoriesLaboratories, , CedarsCedars--Sinai Medical Center, University of Sinai Medical Center, University of 
California California : CLAO Journal Jan. 2000 / die : CLAO Journal Jan. 2000 / die kontaktlinse kontaktlinse 10/200310/2003

NewNew KeratoconusKeratoconus Lens on the MarketLens on the Market
AccuAccu Lens, Inc. just announced the availability ofLens, Inc. just announced the availability of EniEni--Eye Soft K, indicated for Eye Soft K, indicated for 
the treatment ofthe treatment of keratoconuskeratoconus. The. The EniEni--Eye Soft K has two fenestrations to allow Eye Soft K has two fenestrations to allow 
a thickera thicker--thanthan--normal central zone. The thicker central zone creates a tear lennormal central zone. The thicker central zone creates a tear lens s 
effect for improved visual acuity on an irregular cornea. The leeffect for improved visual acuity on an irregular cornea. The lens is ns is 
manufactured bymanufactured by SoflexSoflex and is available in a threeand is available in a three--lens diagnostic fitting system lens diagnostic fitting system 
(7.3mm, 7.6mm, 7.9mm). For more information, call (800) 525(7.3mm, 7.6mm, 7.9mm). For more information, call (800) 525--2470.2470.



CaseCase # 7 # 7 KeratoconusKeratoconus
33--point Fit (point Fit (multicurve or multicurve or high high 
aspheric aspheric designdesign

First First apical clearance apical clearance 
((multicurve multicurve design)design)

AlignmentAlignment Fit Fit 
(Quadrant(Quadrant--specific specific 
design)design)

1,61,6

1,21,21,01,0

0,40,4

1,21,2

1,21,2

1,21,2 1,21,2



CaseCase # 7 # 7 KeratoconusKeratoconus

Stabilization Stabilization !!



CaseCase # 7 # 7 KeratoconusKeratoconus

Stabilization Stabilization !!



CaseCase # 7 # 7 KeratoconusKeratoconus

e.g. e.g. Amsler Amsler 4+4+

FKQT XO 1.1 / 1.15 / 1.0 / 0.0  5.40  FKQT XO 1.1 / 1.15 / 1.0 / 0.0  5.40  ––20.25  20.25  –– 1.50 68°  9.6mm1.50 68°  9.6mm

00

00

11 115

13 13

10

10



Case Case # 8 # 8 Pellucid Pellucid marginal Degenerationmarginal Degeneration

Pellucid Pellucid marginal marginal or Terrienor Terrien DegenerationsDegenerations

BacktoricBacktoric CLCL
n.E. 0,8 / 0,0n.E. 0,8 / 0,0
BC 8,40 / 7,90 BC 8,40 / 7,90 
OAD 10,4mmOAD 10,4mm
VccVcc 20/2020/20



CaseCase # 9 post# 9 post--KeratoplastyKeratoplasty

BitoricBitoric CLCL forfor
optimal optimal centrationcentration



CaseCase # 9 post# 9 post--KeratoplastyKeratoplasty

„Standart“„Standart“ lens sphericlens spheric n.E. 0.0 BC 7.75n.E. 0.0 BC 7.75
VerticalVertical muchmuch tootoo flatflat



CaseCase # 9 post# 9 post--KeratoplastyKeratoplasty

BacktoricBacktoric n.E. 0.0 BC 7.70 / 730n.E. 0.0 BC 7.70 / 730
BetterBetter, , but but still still verticalvertical tootoo flatflat



CaseCase # 9 post# 9 post--KeratoplastyKeratoplasty

PreviousPrevious „final“„final“ lenslens BiBi--torictoric
FITQT 06/06/07/00 HDS FITQT 06/06/07/00 HDS greengreen 7,60 / 7,10  7,60 / 7,10  --3,87 =3,87 =-- 1,0 102°  9,8 mm1,0 102°  9,8 mm
Better butBetter but : Dezentration and : Dezentration and too flat horizontallytoo flat horizontally

0,6
0,6

0,7

0,0

7,60

7,10



CaseCase # 9 post# 9 post--KeratoplastyKeratoplasty

FinalFinal lenslens BiBi--torictoric
FITQT FITQT 00/0000/00/07/00 HDS grün /07/00 HDS grün 7,507,50 / / 7,007,00 --3,75 =3,75 =-- 1,25 97°  9,5 mm1,25 97°  9,5 mm



Case Case # 10 post# 10 post--TraumaTrauma
Cause of Cause of traumatrauma : : ScissorsScissors

Large spheroLarge sphero--torictoric
CL to CL to correct thecorrect the
high high amount amount of of 
irrregularityirrregularity



Case Case # 11 post# 11 post--infectiousinfectious

Corneal scarsCorneal scars

CLPU

Pseudomonas

unknown



Case Case # 11 post# 11 post--infectiousinfectious

Corneal scarsCorneal scars

Pseudomonas

Topography 3-D



Case Case # 11 post# 11 post--infectiousinfectious HerpesHerpes

Corneal scar Corneal scar (Herpes)(Herpes)



Case Case # 11 post# 11 post--infectiousinfectious HerpesHerpes

BacktoricBacktoric CLCL
n.E. 0,0/0,0  BC 8,40/8,10  10,4mmn.E. 0,0/0,0  BC 8,40/8,10  10,4mm



Case Case # 12# 12 Toric orthoToric ortho--KK

OrthoOrtho--KK



CaseCase # 12# 12 Toric orthoToric ortho--KK
„..., „..., it reduces preit reduces pre--existing astigmatism by existing astigmatism by an an average average of of only only 50 per 50 per cent cent and and it does not it does not 

do so do so reliably either for magnitude or directionreliably either for magnitude or direction. These . These results provide two useful results provide two useful 
patient selection criteriapatient selection criteria for orthokeratologyfor orthokeratology. . They are They are : : assuming assuming 0,50 to 0,75 D of 0,50 to 0,75 D of 

astigmatism is astigmatism is a a satisfactory outcomesatisfactory outcome,, orthokeratology can orthokeratology can e e expected expected to to be be 
successful for presuccessful for pre--fitting astigmatism fitting astigmatism of up to 1,00 D to 1,50 D; andof up to 1,00 D to 1,50 D; and the greater the the greater the 

prepre--existing astigmatismexisting astigmatism,, the less likely orthokeratology is the less likely orthokeratology is to to be successfulbe successful..
Mountford J,Mountford J, PesudovsPesudovs K : An analysis of the astigmatic changes induced by accelerateK : An analysis of the astigmatic changes induced by accelerated orthokeratology.d orthokeratology.

ClinClin Exp Optom 2002 Sep;85(5):284Exp Optom 2002 Sep;85(5):284--9393

Modern Modern acceleratedaccelerated orthokeratologyorthokeratology waswas limited limited toto corneal astigmatismcorneal astigmatism < 1,50 D< 1,50 D



CaseCase # 12# 12 Toric orthoToric ortho--KK

Astigmatism : -2,1 D rectus



CaseCase # 12# 12 Toric orthoToric ortho--KK

SpheroSphero--torictoric OK OK –– fsafsa

1. Day : –2,1 dpt 6 Weeks : - 0,5 dpt
In US : Fargo lenses



CaseCase # 12# 12 Toric orthoToric ortho--KK

SpheroSphero--torictoric OK OK –– fsafsa

Central optic zone 
Toric reverse zone
Alignment zone
Bevel

4-curve, peripheral-toric reverse design (Baertschi-Falco OK toric = BFOK fsa 00/rev)



CaseCase # 12# 12 Toric orthoToric ortho--KK
OK OK –– XX

1. Day  1. Day  ––0,25 0,25 ––2,50 180° 2,50 180° 6 6 Weeks  Weeks  + 0,25 + 0,25 ––0,75 180° 0,75 180° 



CaseCase # 12# 12 Toric orthoToric ortho--KK
OK OK –– XX

4/5 curve, peripher-toric double reverse design 

(Baertschi-Falco OK toric BFOK-X)



ConclusionConclusion and and DiscussionDiscussion

Evidence forEvidence for ::

-- qualitative and quantitative qualitative and quantitative cornea analysis by cornea analysis by 

topography topography and and fluorescein imagingfluorescein imaging

-- Fitting Fitting knowknow--how for torichow for toric CL andCL and the use the use of of fantasyfantasy

and and imaginationimagination

-- Technical possibilities Technical possibilities of of your your personal CL personal CL laboratorylaboratory



ConclusionConclusion and and DiscussionDiscussion
For For happier patients happier patients !!



T h a n k  y o u  !T h a n k  y o u  !


