
Torische OrthoTorische Ortho--KK

KontaktlinsenKontaktlinsen
FalcoFalco Kontaktlinsen AGKontaktlinsen AG

M i c h a e l  B ä r t s c h iM i c h a e l  B ä r t s c h i
M.S.Optom., M.Med.Educ.,M.S.Optom., M.Med.Educ., F.A.A.O.F.A.A.O.

KontaktlinsenKontaktlinsen--Studio Bärtschi und Universitäts Augenklinik BaselStudio Bärtschi und Universitäts Augenklinik Basel
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SpezifikationenSpezifikationen FalcoFalco

Ermittlung der Bestelldaten :Ermittlung der Bestelldaten :

-- Aktuelle subjektive BrillenglasbestimmungAktuelle subjektive Brillenglasbestimmung

-- Topographie (z.B.Topographie (z.B. OculusOculus, CTK 922,, CTK 922, EasygraphEasygraph, usw.), usw.)

-- AbklAbkläärung auf ungeeignete Umstrung auf ungeeignete Umstäände (Kontraindikationen)nde (Kontraindikationen)

-- Daten in FALCO Berechnungsprogramm eingebenDaten in FALCO Berechnungsprogramm eingeben
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SpezifikationenSpezifikationen FalcoFalco
Bestelldaten mittels FALCO OK Berechnungsprogramm ermitteln :

1)     Daten eingeben

2) FOK Vorschlag

3) Bestellung

Das warDas war‘‘s denn auch schon ;s denn auch schon ;--))
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SpezifikationenSpezifikationen FalcoFalco
UnterschiedlicheUnterschiedliche FluobilderFluobilder vonvon

„„weicherenweicheren““, polierten, polierten undund „„hhäärterenrteren““, unpolierten Designs., unpolierten Designs.

LangsamererLangsamerer „„OnsetOnset““ SchnellererSchnellerer „„OnsetOnset““
1. Nacht ca. 0,75 bis 1,0 dpt1. Nacht ca. 0,75 bis 1,0 dpt 1. Nacht ca. 1,25 bis 1,75 dpt1. Nacht ca. 1,25 bis 1,75 dpt
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SpezifikationenSpezifikationen FalcoFalco

So sieht es dann am Schluss aus :So sieht es dann am Schluss aus :

Typ   Material  Korrekturrad.  dpt.Typ   Material  Korrekturrad.  dpt. DurchmDurchm. (Scheitelrad./ n.E.) Scheiteltiefe. (Scheitelrad./ n.E.) Scheiteltiefe

FOK  XO rotFOK  XO rot 9,259,25 +0,75+0,75 10,610,6 (8,09 / 0,52)(8,09 / 0,52) x = 192x = 192

Und nun zum echtenUnd nun zum echten ChallengeChallenge !!
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D e f i n i t i o nD e f i n i t i o n

RegelmässigerRegelmässiger Hornhaut AstigmatismusHornhaut Astigmatismus

Jeder Meridian ist definiert durch eine individuelle, regelJeder Meridian ist definiert durch eine individuelle, regel--

mässigemässige Krümmung, mit einem definierten Brennpunkt.Krümmung, mit einem definierten Brennpunkt.
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Challenging situationsChallenging situations
Mittlerer regelmässiger Astigmatismus <2,5 dpt
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Challenging situationsChallenging situations
Hoher regelmässiger Astigmatismus >2,5 dpt
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A n p a s s  T e c h n i kA n p a s s  T e c h n i k
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U n l ö s b a r  !  ?U n l ö s b a r  !  ?
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Was sagt die Literatur ?Was sagt die Literatur ?
„...,„..., it reduces preit reduces pre--existing astigmatism byexisting astigmatism by anan averageaverage ofof onlyonly 50 per50 per centcent andand it does notit does not

do sodo so reliably eitherreliably either forfor magnitude or directionmagnitude or direction. These. These results provide two usefulresults provide two useful
patient selection criteriapatient selection criteria for orthokeratology.for orthokeratology. They areThey are :: assumingassuming 0,50 to 0,75 D of0,50 to 0,75 D of

astigmatism isastigmatism is aa satisfactory outcomesatisfactory outcome, orthokeratology, orthokeratology cancan ee expectedexpected toto bebe
successfulsuccessful forfor prepre--fitting astigmatismfitting astigmatism of up to 1,00 D to 1,50 D; and theof up to 1,00 D to 1,50 D; and the greatergreater thethe

prepre--existing astigmatismexisting astigmatism, the, the less likelyless likely orthokeratologyorthokeratology isis toto 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

Moderne beschleunigte OrthokeratologieModerne beschleunigte Orthokeratologie warwar limitiert fürlimitiert für
Hornhautastigmatismus < 1,50 DHornhautastigmatismus < 1,50 D
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Torische FOKXTorische FOKX

Astigmatism : -2,1 D rectus
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SpheroSphero--torische OKtorische OK ––fsafsa

1 Tag : –1,5 dpt
(HH -2,1 dpt)

6 Wochen : - 0,5 dpt
(HH -1,3 dpt)

Torische FOKX 1. PrototypTorische FOKX 1. Prototyp
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Central optic zone
Toric reverse zone
Alignment zone
Bevel

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

SpheroSphero--torische OKtorische OK ––fsafsa

Torische FOKXTorische FOKX
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1. Tag1. Tag ––0,250,25 ––2,50 180°2,50 180° 6 Wochen   + 0,256 Wochen   + 0,25 ––0,75 180°0,75 180°

Torische FOKXTorische FOKX
aktuelle Geometrieaktuelle Geometrie
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Torische FOKXTorische FOKX
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Torische FOKXTorische FOKX

Anpassseminar demnächst bei FALCOAnpassseminar demnächst bei FALCO
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OrthoOrtho--KK

Physiologie UpPhysiologie Up--DateDate
Stand 01Stand 01--20042004

M i c h a e l  B ä r t s c h iM i c h a e l  B ä r t s c h i
M.S.Optom., M.Med.Educ.,M.S.Optom., M.Med.Educ., F.A.A.O.F.A.A.O.

KontaktlinsenKontaktlinsen--Studio Bärtschi und Universitäts Augenklinik BaselStudio Bärtschi und Universitäts Augenklinik Basel
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L e r n z i e l eL e r n z i e l e

Jeder Teilnehmer :Jeder Teilnehmer :

-- Repetiert sehr kurz die HornhautanatomieRepetiert sehr kurz die Hornhautanatomie

und die Wirkungsweise von OKund die Wirkungsweise von OK

-- Vertieft und erneuert sein Wissen bezVertieft und erneuert sein Wissen bezüüglichglich

Auswirkungen auf die HornhautschichtenAuswirkungen auf die Hornhautschichten
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A n a t o m i eA n a t o m i e
Die Hornhautschichten : aus Jack .J Kanski „Lehrbuch der klinischen Ophthalmologie“1996 und Louis J. Catania

„Primary care of the anterior Segment“1995

Epithel undEpithel und BasalzellenBasalzellen : Dicke 50: Dicke 50--5555 micronmicron, hohe, hohe MitoserateMitoserate, wanderungsf, wanderungsfäähighig

BasalmembranBasalmembran : Dicke < 3: Dicke < 3 micronmicron, sehr geringe, sehr geringe MitoserateMitoserate, Trennschicht, Trennschicht

Bowman Membran : Dicke  7Bowman Membran : Dicke  7--1414 micronmicron, mechanisch widerstandsf, mechanisch widerstandsfäähighig
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A n a t o m i eA n a t o m i e
Die Hornhautschichten :
aus Werner Maidowski „Anatomie des Auges“1980

Das Stroma
Dicke : 450Dicke : 450--500500 micronsmicrons,Nerven,,Nerven, SwannSwann Zellen, lockereZellen, lockere KollagenfibrillenKollagenfibrillen

v.a. im vorderen Drittel, regelmv.a. im vorderen Drittel, regelmäässiger und dichterssiger und dichter posteriorposterior
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A n a t o m i eA n a t o m i e
Die Hornhautschichten :
aus Werner Maidowski „Anatomie des Auges“1980 aus Herbert Kaufman „The Cornea“2000

Das Stroma
Dicke : 450Dicke : 450--500500 micronsmicrons,Nerven,,Nerven, SwannSwann Zellen, lockereZellen, lockere KollagenfibrillenKollagenfibrillen

v.a. im vorderen Drittel, regelmv.a. im vorderen Drittel, regelmäässiger und dichterssiger und dichter posteriorposterior
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P h y s i o l o g i eP h y s i o l o g i e
Das stimmt auch weiterhin im Grundsatz,Das stimmt auch weiterhin im Grundsatz,

aber es gibt auch neue Erkenntnisse faber es gibt auch neue Erkenntnisse füür Orthor Ortho--K !K !

-- EpithelkompressionEpithelkompression

-- EpitheldickeEpitheldicke

-- HornhautschwellungHornhautschwellung

-- EndotheldurchbiegungEndotheldurchbiegung

-- AberrationszunahmeAberrationszunahme
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EpithelkompressionEpithelkompression

Theoretisch, mathematische Untersuchungen zurTheoretisch, mathematische Untersuchungen zur MunnerlynMunnerlyn--FormelFormel
durch Herr Dr. Andreasdurch Herr Dr. Andreas BerkeBerke, K, Kööln inln in „„die Kontaktlinsedie Kontaktlinse““12/200312/2003

„„Zusammenfassung : DieZusammenfassung : Die ÄÄnderung des Hornhautbrechwertes ist nicht auf dienderung des Hornhautbrechwertes ist nicht auf die
Abnahme der Hornhautdicke, sondern auf Abflachung der HornhautAbnahme der Hornhautdicke, sondern auf Abflachung der Hornhaut
zurzurüückzufckzufüühren. Die Abflachung beruht auf einem mechanischenhren. Die Abflachung beruht auf einem mechanischen
FlachdrFlachdrüücken der zentralen Hornhaut, das auch zu einer vermindertencken der zentralen Hornhaut, das auch zu einer verminderten
zentralen Hornhautdicke fzentralen Hornhautdicke füührt. .....hrt. .....““

Dieses Vorgehen von Dr.Dieses Vorgehen von Dr. BerkeBerke ist rein mathematisch und enthist rein mathematisch und enthäält nochlt noch
keine Beweise zum histologischen Kern der Sache.keine Beweise zum histologischen Kern der Sache.
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EpithelkompressionEpithelkompression
Eye Contact Lens. 2003 Jul;29(3):137Eye Contact Lens. 2003 Jul;29(3):137--45.45.

Overnight orthokeratology: visual and corneal changes.Overnight orthokeratology: visual and corneal changes.

SoniSoni PS, Nguyen TT,PS, Nguyen TT, BonannoBonanno JA.JA.

BorishBorish Center for Ophthalmic Research, School of Optometry, Indiana UnCenter for Ophthalmic Research, School of Optometry, Indiana University, Bloomington, IN 47401, USA.iversity, Bloomington, IN 47401, USA.
sonipsonip@@indianaindiana..eduedu

PURPOSE: To achieve an optimal fit with reverse geometryPURPOSE: To achieve an optimal fit with reverse geometry ContexContex OK lenses and to determine a time course forOK lenses and to determine a time course for
and the stability of visual and corneal changes in achieving maxand the stability of visual and corneal changes in achieving maximal refractive, corneal curvature, and cornealimal refractive, corneal curvature, and corneal
thickness changes after overnight wear of OK B and D series lensthickness changes after overnight wear of OK B and D series lenses. METHODS: This investigation was conductedes. METHODS: This investigation was conducted
under an Food and Drug Administration IDE G000059. Both eyes ofunder an Food and Drug Administration IDE G000059. Both eyes of 10 subjects were fitted with the lenses, and10 subjects were fitted with the lenses, and
uncorrected visual acuity, refractive correction, contrast sensiuncorrected visual acuity, refractive correction, contrast sensitivity, corneal curvature, and corneal thickness weretivity, corneal curvature, and corneal thickness were
measured at baseline and at 1 day, 1week, 1 month, and 3 monthsmeasured at baseline and at 1 day, 1week, 1 month, and 3 months after lenses were worn. Except for baseline, dataafter lenses were worn. Except for baseline, data
were collected at four different times during the day, immediatewere collected at four different times during the day, immediately following lens removal and 4, 8, and 12 hours afterly following lens removal and 4, 8, and 12 hours after
lens removal. RESULTS: The results from eight subjects showed thlens removal. RESULTS: The results from eight subjects showed that uncorrected visual acuity, refractive correction,at uncorrected visual acuity, refractive correction,
contrast sensitivity, and corneal curvature all changed significcontrast sensitivity, and corneal curvature all changed significantly (P=0.01) overnight. By the end of 1 week, allantly (P=0.01) overnight. By the end of 1 week, all
corneal and visual changes had reached a maximal level and remaicorneal and visual changes had reached a maximal level and remained fairly stable during the day. These changesned fairly stable during the day. These changes

were sustained at 3 months. The epithelial thickness data from fwere sustained at 3 months. The epithelial thickness data from four subjects showed that theour subjects showed that the corneal epithelialcorneal epithelial
thickness was reduced by approximately 19 microthickness was reduced by approximately 19 micronn after 3 months of lens wearafter 3 months of lens wear..
CONCLUSIONS: Successful fitting of OK B and D series lenses requCONCLUSIONS: Successful fitting of OK B and D series lenses requires a thorough understanding of the lensires a thorough understanding of the lens--

cornea relationship.cornea relationship.Full effect of overnight orthokeratology is achieved by the endFull effect of overnight orthokeratology is achieved by the end of 1 week.of 1 week.
The visual and corneal changes remain stable for all waking hourThe visual and corneal changes remain stable for all waking hours of the day and allows of the day and allow
patients to enjoy excellent devicepatients to enjoy excellent device--free vision (20/20).free vision (20/20).
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EpithelkompressionEpithelkompression
KonfokaleKonfokale Mikroskopieuntersuchungen durch Frau Dr. med. Gudrun Bischoff,Mikroskopieuntersuchungen durch Frau Dr. med. Gudrun Bischoff, Hamburg 2003Hamburg 2003

(pers. Korrespondenz, noch unver(pers. Korrespondenz, noch unverööffentlicht)ffentlicht)
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EpithelkompressionEpithelkompression
Contact Lens andContact Lens and AnteriorAnterior Eye. 2003(Eye. 2003(DecemberDecember); Vol. 26, 4: 205); Vol. 26, 4: 205

PiggybackPiggyback OrthokeratologyOrthokeratology

SuzanneSuzanne EffronEffron et al.et al.

„„...... The...... The effecteffect ofof reverse geometryreverse geometry lenses on thelenses on the cornea is multifactorialcornea is multifactorial
andand probabely includesprobabely includes aa physical moulding component as originallyphysical moulding component as originally
hypothesisedhypothesised..““

Anmerkung : Maximal 1 dpt ist (nach lAnmerkung : Maximal 1 dpt ist (nach läängerer Behandlungsdauer) mittelsngerer Behandlungsdauer) mittels
Flachanpassung erreichbar. Diese Resultate sind aus den 60er undFlachanpassung erreichbar. Diese Resultate sind aus den 60er und 7070
Jahren bekannt. (JeffJahren bekannt. (Jeff (1962),(1962), ZiffZiff (1968),(1968), NolanNolan (1969)(1969) und andere)und andere)

Doch woher kommt dann der Rest der Wirkung ?Doch woher kommt dann der Rest der Wirkung ?
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EpitheldickeEpitheldicke
Untersuchungen durch Michael Wyss, Nina MUntersuchungen durch Michael Wyss, Nina Müüller und Michael Bller und Michael Bäärtschi, Bern 2003rtschi, Bern 2003--20042004

EpitheldickenverEpitheldickenveräänderungen erkennbar, doch bisher noch nicht einwandfrei auswertbnderungen erkennbar, doch bisher noch nicht einwandfrei auswertbar.ar.
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EpitheldickeEpitheldicke (Parallelanpassung)(Parallelanpassung)

Ophthalmology. 2001 Jul;108(7):1279Ophthalmology. 2001 Jul;108(7):1279--88.88.

Effects of rigid and soft contact lens daily wear on corneal epiEffects of rigid and soft contact lens daily wear on corneal epithelium, tear lactate dehydrogenase,thelium, tear lactate dehydrogenase,
and bacterial binding to exfoliated epithelial cells.and bacterial binding to exfoliated epithelial cells.

LadageLadage PM, Yamamoto K,PM, Yamamoto K, RenRen DH, Li L, Jester JV,DH, Li L, Jester JV, PetrollPetroll WM, Cavanagh HD.WM, Cavanagh HD.

Department of Ophthalmology, The University of Texas SouthwesterDepartment of Ophthalmology, The University of Texas Southwestern Medical Center at Dallas, 75390n Medical Center at Dallas, 75390--9057, USA.9057, USA.

OBJECTIVE: To determine the effects of lens type and oxygen tranOBJECTIVE: To determine the effects of lens type and oxygen transmissibility on human corneal epithelium during daily lens wearsmissibility on human corneal epithelium during daily lens wear (DW). DESIGN:(DW). DESIGN:
Prospective, randomized, doubleProspective, randomized, double--masked, singlemasked, single--center, parallel treatment groups clinical trial. PARTICIPANTS:center, parallel treatment groups clinical trial. PARTICIPANTS: Two hundred fortyTwo hundred forty--six patients fitted with:six patients fitted with:
(1) high oxygen(1) high oxygen--transmissible soft lenses (n = 36), (2) hyper oxygentransmissible soft lenses (n = 36), (2) hyper oxygen--transmissible soft lenses (n = 135), and (3) hyper oxygentransmissible soft lenses (n = 135), and (3) hyper oxygen--transmissible rigid gastransmissible rigid gas--
permeable (RGP) lenses (n = 75). INTERVENTION: Irrigation chambepermeable (RGP) lenses (n = 75). INTERVENTION: Irrigation chamber to collect exfoliated epithelial surface cells,r to collect exfoliated epithelial surface cells, confocalconfocal microscopy, and tear collectionmicroscopy, and tear collection
at baseline, 2 weeks, and 4 weeks of DW. MAIN OUTCOME MEASURES:at baseline, 2 weeks, and 4 weeks of DW. MAIN OUTCOME MEASURES: (1) Pseudomonas(1) Pseudomonas aeruginosaaeruginosa (PA) binding to exfoliated corneal epithelial(PA) binding to exfoliated corneal epithelial
surface cells, (2) central epithelial thickness, (3) superficialsurface cells, (2) central epithelial thickness, (3) superficial epithelial cell area, (4) epithelial surface cell exfoliation,epithelial cell area, (4) epithelial surface cell exfoliation, and (5) tear lactate dehydrogenaseand (5) tear lactate dehydrogenase
(LDH). RESULTS: Four weeks of DW with the high oxygen(LDH). RESULTS: Four weeks of DW with the high oxygen--transmissible soft lens significantly increased PA binding fromtransmissible soft lens significantly increased PA binding from baseline 6.55 +/baseline 6.55 +/-- 3.01 to 8.75 +/3.01 to 8.75 +/--
3.05 bacteria per epithelial cell (P < 0.01). By contrast, hyper3.05 bacteria per epithelial cell (P < 0.01). By contrast, hyper oxygenoxygen--transmissible soft lens wear increased binding significantly lestransmissible soft lens wear increased binding significantly less (6.13 +/s (6.13 +/-- 2.45 to 7.622.45 to 7.62

+/+/-- 3.06; P < 0.01), whereas hyper oxygen3.06; P < 0.01), whereas hyper oxygen--transmissible RGP lens wear demonstrated no significant changestransmissible RGP lens wear demonstrated no significant changes (5.91 +/(5.91 +/-- 2.40 to 6.13 +/2.40 to 6.13 +/-- 2.17; P = 0.533).2.17; P = 0.533).

No significant change in central epithelial thickness was foundNo significant change in central epithelial thickness was found after 4 weeks of DW inafter 4 weeks of DW in
either soft lens; however, the epithelial thickness decreased byeither soft lens; however, the epithelial thickness decreased by 9.8% (P < 0.001) with9.8% (P < 0.001) with
RGP lens wear. Epithelial cell surface area increased 3.3% and 4RGP lens wear. Epithelial cell surface area increased 3.3% and 4.1% with the high and.1% with the high and
hyper oxygenhyper oxygen--transmissible soft lenses, respectively, and 10.5% with the hypetransmissible soft lenses, respectively, and 10.5% with the hyper oxygenr oxygen--
transmissible RGP lens (P < 0.001).transmissible RGP lens (P < 0.001). Epithelial desquamation significantly decreased in all groups (PEpithelial desquamation significantly decreased in all groups (P < 0.001). Tear LDH levels< 0.001). Tear LDH levels

increased for all test lenses (P < 0.001). CONCLUSIONS: Increaseincreased for all test lenses (P < 0.001). CONCLUSIONS: Increased PA binding induced by wear of a conventional soft lens materiad PA binding induced by wear of a conventional soft lens material is significantly greaterl is significantly greater
than that induced by the new hyper oxygenthan that induced by the new hyper oxygen--transmissible soft siliconetransmissible soft silicone hydrogelhydrogel lens during DW. However, both soft materials showed significantlens during DW. However, both soft materials showed significant increasesincreases
in PA binding as compared with baseline controls. By contrast, hin PA binding as compared with baseline controls. By contrast, hyper oxygenyper oxygen--transmissible RGP lens DW did not increase PA binding significantransmissible RGP lens DW did not increase PA binding significantly. Takently. Taken
together, these findings suggest for the first time both an oxygtogether, these findings suggest for the first time both an oxygen effect as well as a difference between soft and rigid lens tyen effect as well as a difference between soft and rigid lens types on PA binding in DW.pes on PA binding in DW.
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EpitheldickeEpitheldicke (Parallelanpassung)(Parallelanpassung)

Ophthalmology. 2001 Jul;108(7):1279Ophthalmology. 2001 Jul;108(7):1279--88.88.

Effects of rigid and soft contact lens daily wear on corneal epiEffects of rigid and soft contact lens daily wear on corneal epithelium, tear lactate dehydrogenase,thelium, tear lactate dehydrogenase,
and bacterial binding to exfoliated epithelial cells.and bacterial binding to exfoliated epithelial cells.

LadageLadage PM, Yamamoto K,PM, Yamamoto K, RenRen DH, Li L, Jester JV,DH, Li L, Jester JV, PetrollPetroll WM, Cavanagh HD.WM, Cavanagh HD.

Department of Ophthalmology, The University of Texas SouthwesterDepartment of Ophthalmology, The University of Texas Southwestern Medical Center at Dallas, 75390n Medical Center at Dallas, 75390--9057, USA.9057, USA.

OBJECTIVE: To determine the effects of lens type and oxygen tranOBJECTIVE: To determine the effects of lens type and oxygen transmissibility on human corneal epithelium during daily lens wearsmissibility on human corneal epithelium during daily lens wear (DW). DESIGN:(DW). DESIGN:
Prospective, randomized, doubleProspective, randomized, double--masked, singlemasked, single--center, parallel treatment groups clinical trial. PARTICIPANTS:center, parallel treatment groups clinical trial. PARTICIPANTS: Two hundred fortyTwo hundred forty--six patients fitted with:six patients fitted with:
(1) high oxygen(1) high oxygen--transmissible soft lenses (n = 36), (2) hyper oxygentransmissible soft lenses (n = 36), (2) hyper oxygen--transmissible soft lenses (n = 135), and (3) hyper oxygentransmissible soft lenses (n = 135), and (3) hyper oxygen--transmissible rigid gastransmissible rigid gas--
permeable (RGP) lenses (n = 75). INTERVENTION: Irrigation chambepermeable (RGP) lenses (n = 75). INTERVENTION: Irrigation chamber to collect exfoliated epithelial surface cells,r to collect exfoliated epithelial surface cells, confocalconfocal microscopy, and tear collectionmicroscopy, and tear collection
at baseline, 2 weeks, and 4 weeks of DW. MAIN OUTCOME MEASURES:at baseline, 2 weeks, and 4 weeks of DW. MAIN OUTCOME MEASURES: (1) Pseudomonas(1) Pseudomonas aeruginosaaeruginosa (PA) binding to exfoliated corneal epithelial(PA) binding to exfoliated corneal epithelial
surface cells, (2) central epithelial thickness, (3) superficialsurface cells, (2) central epithelial thickness, (3) superficial epithelial cell area, (4) epithelial surface cell exfoliation,epithelial cell area, (4) epithelial surface cell exfoliation, and (5) tear lactate dehydrogenaseand (5) tear lactate dehydrogenase

(LDH). RESULTS: Four weeks of DW with the(LDH). RESULTS: Four weeks of DW with the high oxygenhigh oxygen--transmissible soft lens significantly increased PAtransmissible soft lens significantly increased PA
binding from baseline 6.55 +/binding from baseline 6.55 +/-- 3.01 to 8.75 +/3.01 to 8.75 +/-- 3.05 bacteria per epithelial cell (P < 0.01). By3.05 bacteria per epithelial cell (P < 0.01). By
contrast, hyper oxygencontrast, hyper oxygen--transmissible soft lens wear increased binding significantly lestransmissible soft lens wear increased binding significantly less (6.13s (6.13
+/+/-- 2.45 to 7.62 +/2.45 to 7.62 +/-- 3.06; P < 0.01), whereas hyper oxygen3.06; P < 0.01), whereas hyper oxygen--transmissible RGP lens weartransmissible RGP lens wear
demonstrated no significant changes (5.91 +/demonstrated no significant changes (5.91 +/-- 2.40 to 6.13 +/2.40 to 6.13 +/-- 2.17; P = 0.533).2.17; P = 0.533). No significant change inNo significant change in

central epithelial thickness was found after 4 weeks of DW in eicentral epithelial thickness was found after 4 weeks of DW in either soft lens; however, the epithelial thickness decreased by 9ther soft lens; however, the epithelial thickness decreased by 9.8% (P < 0.001) with RGP.8% (P < 0.001) with RGP
lens wear. Epithelial cell surface area increased 3.3% and 4.1%lens wear. Epithelial cell surface area increased 3.3% and 4.1% with the high and hyper oxygenwith the high and hyper oxygen--transmissible soft lenses, respectively, and 10.5% with thetransmissible soft lenses, respectively, and 10.5% with the

hyper oxygenhyper oxygen--transmissible RGP lens (P < 0.001).transmissible RGP lens (P < 0.001). Epithelial desquamation significantly decreased in all groups (PEpithelial desquamation significantly decreased in all groups (P < 0.001). Tear LDH levels increased for< 0.001). Tear LDH levels increased for
all test lenses (P < 0.001). CONCLUSIONS: Increased PA binding iall test lenses (P < 0.001). CONCLUSIONS: Increased PA binding induced by wear of a conventional soft lens material is significanduced by wear of a conventional soft lens material is significantly greater than thatntly greater than that
induced by the new hyper oxygeninduced by the new hyper oxygen--transmissible soft siliconetransmissible soft silicone hydrogelhydrogel lens during DW. However, both soft materials showed significantlens during DW. However, both soft materials showed significant increases in PAincreases in PA
binding as compared with baseline controls. By contrast, hyper obinding as compared with baseline controls. By contrast, hyper oxygenxygen--transmissible RGP lens DW did not increase PA binding significantransmissible RGP lens DW did not increase PA binding significantly. Takently. Taken
together, these findings suggest for the first time both an oxygtogether, these findings suggest for the first time both an oxygen effect as well as a difference between soft and rigid lens tyen effect as well as a difference between soft and rigid lens types on PA binding in DW.pes on PA binding in DW.
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StromaschwellungStromaschwellung
InvestInvest Ophthalmol Vis SciOphthalmol Vis Sci. 2003 Jun;44(6):2518. 2003 Jun;44(6):2518--23.23.

The effects of overnight orthokeratology lens wear on corneal thThe effects of overnight orthokeratology lens wear on corneal thickness.ickness.

AlharbiAlharbi A, Swarbrick HA.A, Swarbrick HA.

School of Optometry and Vision Science, University of New SouthSchool of Optometry and Vision Science, University of New South Wales, Sydney, Australia.Wales, Sydney, Australia.

PURPOSE: To investigate corneal thickness changes during overnigPURPOSE: To investigate corneal thickness changes during overnight orthokeratology with reverseht orthokeratology with reverse--geometry rigid gasgeometry rigid gas--permeable (RGP)permeable (RGP)
contact lenses worn over a 3contact lenses worn over a 3--month period. METHODS: Eighteen young adult subjects with low mymonth period. METHODS: Eighteen young adult subjects with low myopia (<or=4.00 D) were fitted withopia (<or=4.00 D) were fitted with
reversereverse--geometry lenses (BE;geometry lenses (BE; UltraVisionUltraVision Pty. Ltd., Brisbane,Pty. Ltd., Brisbane, QueenslandQueensland, Australia), which were worn for 3 months on an overnight, Australia), which were worn for 3 months on an overnight
basis and were removed during the day. Another 10 subjects werebasis and were removed during the day. Another 10 subjects were fitted with conventional RGP lenses (Jfitted with conventional RGP lenses (J--Contour;Contour; UltraVisionUltraVision) that were) that were
worn for 1 month in the right eye on a similar wearing schedule;worn for 1 month in the right eye on a similar wearing schedule; the left eye acted as a nonthe left eye acted as a non--lenslens--wearing control. Refractive error waswearing control. Refractive error was
recorded in the morning and evening, and total, epithelial, andrecorded in the morning and evening, and total, epithelial, and stromalstromal cornealcorneal thicknessesthicknesses were measured across the horizontalwere measured across the horizontal

meridian with anmeridian with an opticaloptical pachometerpachometer.. RESULTS: The orthokeratology group showed significant reductionsRESULTS: The orthokeratology group showed significant reductions in myopia (+1.66in myopia (+1.66

+/+/-- 0.50 D; P < 0.001) from day 1, which stabilized by day 10.0.50 D; P < 0.001) from day 1, which stabilized by day 10. Central corneal thinning (Central corneal thinning (--9.39.3 +/+/-- 5.3 micro5.3 micronn, P <, P <

0.0010.001), which was epithelial in origin), which was epithelial in origin,, was found from day 1;was found from day 1; centralcentral stromalstromal change waschange was
negligiblenegligible.. MidperipheralMidperipheral corneal thickening, which wascorneal thickening, which was stromalstromal in origin, was confirmedin origin, was confirmed
by day 4 (+10.9by day 4 (+10.9 +/+/-- 5.9 micro5.9 micronn, P < 0.001, P < 0.001). No change was found in peripheral corneal). No change was found in peripheral corneal
thickness.thickness. Analysis of dayAnalysis of day--90 data by90 data by Munnerlyn'sMunnerlyn's formula indicated that cornealformula indicated that corneal sagittalsagittal height change resulting from the thicknessheight change resulting from the thickness

changes could account for the refractive effect. In the conventichanges could account for the refractive effect. In the conventional RGP group, there were no significant changes in refractiveonal RGP group, there were no significant changes in refractive error orerror or

corneal thickness. CONCLUSIONS:corneal thickness. CONCLUSIONS: Overnight orthokeratology causes rapid central corneal epitheliaOvernight orthokeratology causes rapid central corneal epitheliall
thinning andthinning and midperipheral stromalmidperipheral stromal thickeningthickening.. The consequent change in cornealThe consequent change in corneal sagittalsagittal height is the primaryheight is the primary

factor underlying the refractive effect of orthokeratology.factor underlying the refractive effect of orthokeratology.
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StromaschwellungStromaschwellung
Untersuchungen durch Lyndon Jones,Untersuchungen durch Lyndon Jones, PhDPhD und Desmondund Desmond FonnFonn,, DipOptomDipOptom, Center for, Center for

Contact Lens Research, Waterloo,Contact Lens Research, Waterloo, CanadaCanada Wissenschaftliches Papier, AAO DallasWissenschaftliches Papier, AAO Dallas
2003 S.2432003 S.243

„„At removal on Day 1, theAt removal on Day 1, the centralcentral andand paracentralparacentral corneacornea swelledswelled byby 5% and 7%5% and 7% respectivelyrespectively..„„

„„........ There appearedThere appeared toto bebe anan adaptationadaptation toto over nightover night lenslens wear aswear as thethe swelling decreasedswelling decreased
fromfrom 5%5% followingfollowing lens removal on thelens removal on the firstfirst day ofday of studystudy to 3% on theto 3% on the remaining three studyremaining three study
morningsmornings..““ (1, 4, 10, 28(1, 4, 10, 28 daysdays))

(Messung mit(Messung mit Optical Coherence TomographyOptical Coherence Tomography))

AlanAlan KwokKwok, OD und Marjorie Rah, OD,, OD und Marjorie Rah, OD, PhDPhD, New England College of Optometry,, New England College of Optometry,
Wissenschaftliches Papier, AAO Dallas 2003 S.243Wissenschaftliches Papier, AAO Dallas 2003 S.243

„„TheThe epithelial thickness measurements however did not show any consiepithelial thickness measurements however did not show any consistent trendstent trend in thein the
central or peripheral corneacentral or peripheral cornea.. ThisThis indicatesindicates thatthat eithereither nono significantsignificant changechange occurinoccurin thethe
epitheliumepithelium duringduring overnightovernight lenslens wearwear or thator that thethe instrument is not ableinstrument is not able toto detectdetect thethe changeschanges..““

(Messung mit Ultrasound(Messung mit Ultrasound PachymetryPachymetry und nicht kohund nicht kohäärent morgens nach der Erwachen)rent morgens nach der Erwachen)
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EndotheldurchbiegungEndotheldurchbiegung
Untersuchungen durch Michael Wyss, Nina MUntersuchungen durch Michael Wyss, Nina Müüller und Michael Bller und Michael Bäärtschi, Bern 2003rtschi, Bern 2003--20042004
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AberrationszunahmeAberrationszunahme
PetePete KollbaumKollbaum, OD und Arthur Bradley,, OD und Arthur Bradley, PhDPhD Indiana UniversityIndiana University
Wissenschaftliches Papier, AAO Dallas 2003 S. 244Wissenschaftliches Papier, AAO Dallas 2003 S. 244

„„AsAs expectedexpected,, afterafter wearingwearing the lenses,the lenses, averageaverage dailydaily myopiamyopia waswas
decreaseddecreased fromfrom ––3.493.49 +/+/-- 0.800.80 D atD at baselinebaseline toto ––0.520.52 +/+/-- 0.240.24 D at 1D at 1
monthmonth.. HoweverHowever,, with this decreasewith this decrease inin myopiamyopia,, average dailyaverage daily
spherical aberration increased fromspherical aberration increased from +0.07+0.07 +/+/-- 0.050.05 D atD at baselinebaseline toto
+0.18+0.18 +/+/--0.060.06 D at 1D at 1 monthmonth.. This amountsThis amounts to anto an increaseincrease ofof 0.04 D0.04 D inin
sphericalspherical aberrationaberration perper diopterdiopter ofof correctedcorrected myopiamyopia.. This isThis is
comparedcompared to theto the amountamount ofof spherical aberration observed followingspherical aberration observed following
refractive surgeryrefractive surgery ofof 0.1 to 0.15 D0.1 to 0.15 D perper diopterdiopter ofof corrected refractivcorrected refractiv
errrorerrror..““
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ThatThat‘s all‘s all folksfolks !!

AmericanAmerican AcademyAcademy of Optometry Dallas 2003of Optometry Dallas 2003
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