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Iepiinyn

Ykomog: H meprypopn yio mpdTn @opd kot 1 LEAETT TNG AGPAAELNG KoL TNG
OTOTEAEGUOTIKOTNTOG MiOG VENS YEPOLPYIKNG HEBOSOV Y10 TNV OVTIUETOTION TNG
npecPoomiog pe T xPNOT EVOOKEPATOEISIKAOV 10OAACTIKOV eVOEUATOV, KOOMOS Ko M
BeltioTOmOINGN TOV TEYVIKAOV J1AVOIENG EVOOKEPATOEIOIKNG GNPAYYOS Y0 TV EUPVTEVGN
TOV evOENATOG e TN ypromn Tng Te)voroyiag femtosecond laser.

Yyedraopog: [poomtiky KAMvIK HEAETN.

Mé00d01: Evtoc tov oTp®dpatog Tov kepatogdovs, o€ fabog 250-300 pukpopétpmv,
ONUIOLPYELTOL CT)PALY YO LE TN XPTOT UNYXOVIKOD HUKPOKEPUTOTOLOV KOl ELPVTEVETOL
aKpLAKO EvBepa-QaKOg Thyovg 15 um kot dtapétpov 3 mm. To EvBepa TpoxeiTal yio
éva dumhoeoTiokd BeTikd pakd Tov PEpeL pio kKevipikn mepoyn 1,5 yiiootdv dtopétpov
Gvev S10TTPIKAG 1oY1G Kol Liol TEPLPEPTKN TEPLOYN TTOV PEPEL SIOTTPIKN oY1 ATO
1,25Awmtpieg (D) émo¢ kan 3,00 D avdAioyo pe v nAKio Kot TIg avAayKeS Y10, KOVTIVI
opaon 1ov acBevovg. Tomobeteitan 6to PN emkpaTovvTa 0POAANS, INAadY| GTOV
00BaALO OV gVOVBVETAL KLPIMG Yo TV KOVTIVY OpaoT). Xepovpynnkay kot
peketnOnkav 45 tpecPovwnikol acbeveig pe péco 6po nikiag 52,3 + 3,29 (27 dvtpeg ko
23 yuvaikeg). To follow-up T@v acBevdv fTav dddeKo UVES.

Melemnkav ot petaforéc oty ontiky o&dTNTa TOGO Y10 TNV KOVTIVI) GO KOt Y10, TNV
Hokpvn 6paot], ot LETAPOAES in VIVO OTN GUYKEVTPMOT TV EVOOONAMAK®OV KUTTAP®V Kot
oTN SOUT TOL KEPOTOEDOVG LE TN XPTOT CLVEGTIOKOD HKPOGKOTIOV, KOS Kot
HETAPOAEG GE TTOLOTIKA YOPAKTNPIOTIKA TNG Opaong OT®G GTNV gvousOnoia TG EOTEWVNG

avtifeong Kot 6TIG EKTPOTES LKPNG Kot LEYIANS TAENG TOV 0QOAALOV.



MehetOnie emiong n dvvatodtnta didvoiEng onpayyos pe femtosecond laser yio tnv

TomoHETNON TOL EVOEUATOC, YPNCULOTOLOVTOG LACKO ETKAAVLYTG.

Amoteréopara: H péon un dopbmpévn ontikr] oE0TNTA Y00 TNV KOVTIVI) OPOIGT) GTO
YEPOVPYNUEVO 0POaALO KOOBMG Kot 010@Baipa BerTidbnke and 20/50 Tpoeyyeipntikd o€
20/40, 20/32, 20/25 ko1 20/25 pia nuépa, pio eféopdada, Eva pmva, Kot £va xpovo
avtiotoryo petd v enépPaon. H péon pn dtopbopévn ontikn o&Hmra yio tn pokpivi
opaon petafAndnke and 20/20 wpoeyyepnrtikd oe 20/40, 20/40, ,20/32xon 20/30 o1
avtiotolyeg peteyyelpntikég e€etdoetg. AveHoipa n péomn un dtopbwpévn omtikn
o&vnra yio pokpivi 0pacn dgv mapovcioce petofoin. H cuykévipmon tov
eVOOOMMOKAOV KVTTAPWV €V TAPOLGINCE GTATIOTIKA GNUAVTIKT HETAPOAN, EVD deV
apotnpNOnKay emiong petaforéc oty vdAouTn dopr| Tov Kepatoelwovs. H evaisnoia
oTN EOTEWVN 0vTifEST TAPOLGINCE PEIWON GE GKOTOTIKES KOl LEGOTIKES GLUVONKEG GTO
YEPOVPYNUEVO 0QOUALO VD TOPEREVE APETAPANTN d10@OaApa. Ot eKTPOTES VYNANG
TaENG Tapovsiocay avEnon. Agv TPoEKLYOV SLEYYEIPNTIKESG 1] LETEYYEIPNTIKEG EMTAOKES
éva ypovo petd v enéppaon. Emrevydnke n didvolEn onparyyas 6To GTPMLLO TOV
KEPOOELWOOVG Pe T xpnon femtosecond laser, ypnoipomoldvTog 01K LACK
TEPLOPIGLOV TOV OKTIVOV laser, otnv omoio EQELTEVTNKE e ACPAAELN Kol akpifeia TO

eVOOKEPATOEIOIKO SL0OAOGTIKO EVOELLOL..

Yopmepaopata: H yeipovpyikn aviiletdmion e tpecPuomniog pe evOoKEPATOEIOKA
eVOELOTO-QOKOVG PaiveTal Vo amoTelel pio ao@ain Kot amotelecpotikn pébodo. H
OTTIKY 0ELTNTA YO TV KOVTIIV Opaon PeATidONKE oNUAVTIKA, EVO HETAPOAES GTNV

OTTIKN 0ELTNTA YO LOKPLE, OTNV gvaucOncio ot eoTEWVN avTiBEST Kol OTIG EKTPOTEG



VYNANG TAENG GTO YEPOLPYNUEVO 0POOANO dev emnpéalayv TN AElTovPYIKT S1OPOaAUN
opaon. Aev TapovctdoTnKay LETAPOAEG 0TI dOUN TOL KEPATOEWOVS TOV Ba propovoay
VoL EMNPEACOVY TN GVOTOOT Kol Agttovpytkdttd tov. H ypnon tov femtosecond laser yo
™ 01voign TG EVOOGTPMOUATIKNG GNPAYYOS POIVETOL VO ATAOTIOLEL T XEPOVPYIKN

dradkacio Kot vo av&avel v akpifela Kot TV amoTeEAECUATIKOTNTA TNG.

10



Abstract

Purpose: To investigate the visual outcomes and safety of intracorneal refractive inlays
for the surgical treatment of presbyopia and to optimize the intracorneal pocket creation,
using femtosecond laser technology.

Setting: University Hospital of Crete/Institute of Vision and Optics, Greece.

Design: Prospective non comparative interventional clinical study.

Participants: Forty-five emmetropic presbiopian patients with a mean age of 52.3 years
old + 3.3 (range: from 47 to 58) were enrolled.

Methods: An intrastromal corneal pocket was created using a mechanical
microkeratome. The refractive inlay was inserted within the corneal tunnel in 25-300
microns depth inside the non-dominant eye. Follow-up was one year in all patients and
visits were scheduled at one week, one, three, six and twelve months after surgery.
Mean Outcome Measurements: Near and distant visual acuity, refraction, contrast

sensitivity, wavefront analysis, confocal analysis.

Results: Mean uncorrected visual acuity for near (UNVA) in the operated eye improved
from 20/50 to 20/32 after one week and 20/25 after one month and remained stable
during the 12 follow-up months. The mean add power needed for near vision, was
decreased in the operated eye from 1.87 + 0.29 diopters (D) (range: from 1.25 to 2.25 D)
to 0.48 + 0.19 D (range: from plano to 0.75 D). Mean uncorrected visual acuity for
distance (UDVA) was 20/32 in the operated eye and 20/20 binocularly twelve months
postoperatively from 20/20 in the operated eye and binocularly preoperatively. Three
patients lost one line of best spectacle corrected visual acuity for distance (CDVA) and

no patient lost two or more lines. None of these patients wished to remove the inlay as
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they were completely satisfied with their binocular far and near vision. All patients

returned to the preoperative refraction with no loss of CDVA for near or distance.

No tissue alterations of the cornea were found using corneal confocal microscopy.

No intra or late-operative complications were demonstrated up to twelve months after

surgery.

The creation of the intracorneal pocket has been achieved with the femtosecond
laser, using a customize PVC mask to limit the tissue separation only to the desired area.

The inlay was successfully, uneventfully and safely implanted into the cornea..

Conclusions: Intracorneal refractive inlays seem to provide a safe, effective and
reversible surgical treatment for presbyopia. . The use of femtosecond laser for the
creation of the intrastromal pocket, seems to improve the procedure, by optimizing and

customizing the pocket formation and simplifying the implantation of the inlay.
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IIporoyog

H mapovca dwdaxtopikn| datpiPn exkmovnOnke oto [Havemomuo Kpnng, Tpuqua
emomuev Yyeiog, Bapdivoyidvvelo Epyactiplo Mikpoyelpovpykig kot
Metapooyevoewv Opbourpod kot oto [Tavemotuokd Nocokopeio Hpakieiov,

OpBaiporoyikn KAwvikn, kotd 1o xpovikd ddotnua 2007-2011.

Amotehel TV TPOTI OAOKANPOUEVT EPEVVO GTO TENTO TMOV EVOOKEPUTOEIFIKMDV
eVOELATOV Y10 TNV OVTILETOTION TNG TPEGPLOTING KOl TNV AVATTVEN VEOV TEXVIKMDV
ONoVPYiaG EVOOKEPATOEOIKMV GTPAYY®OV Y10 TNV ELPVTEVCT| TOVG, XPTOLLOTOIDVTAG

v teyvoroyio femtosecond laser.

To evdaépov TG KOWVMOVIRG Yo TNV ovVATTUENG HitG VENS TEYVIKNG Yl TNV
OTOKOTAGTOON TG TPECPVOTING ATOSEKVOETOL A0 TNV TEPACTIO AVTOTOKPLGT TOV
£0e1&e 0 TANOLGUOG Y10 GUUUETOYT OTN HEAETT). ZUVOAIKA, O{TNON GUUUETOYNG SNAMGOV
1358 dropa amd 6An v EALGS0 KT TOVG TPOTOLG 6 UNVES screening, EVM omd avTovg
emAEyTKaV Kot eEgTdotnioy TeEMkd 446 ek v omoimv avadelydnikoav 45 ot omoiot
TANPOLGAV OAN TOL KPLTHPLOL GUUUETOYNG Kot Tav dtatedeipévor va tapafpefodv oe Ora

TOL LETEYYEPNTIKA GTASLO TOPOKOAOVONGONC.

H épevva kot ta amoteAéopato g £ytvoy deKTA apEcmS omd TV TOYKOGHLO
0POUALLOAOYIKT KOWVOTNTA KO EKTOTE TOPOVGLALOVTOL OVEAMTMOC GTA ETIGLO GLVEIPLOL
™™g EAAnvicn g OgBaiporoyikng Etarpeiog, g Evponaikng Etapeioag Katappdktn kot
ABraoTikng Xelpovpyknge, otnyv onoia KabepmOnke Kot £101KO KAIVIKO pPOVIIoTH P10,

™G Apepkovikng Akadnpiog OeBaiporoyiag kot oto etoto Iaykdouo Zuvédpilo

13



OpBaiporoyiog kKaBmG Kol 6 TOAAEG GNUAVTIKES ETIGTNIOVIKEG GUVAVTNGELS. Ta
amoteléopata dnpootevTnKay og 3 peer-reviewed meptodikd opBaiporoyioc. Avo
KMviKa epovtiotiplo pe wetlab opyavabnkav otn Bovdanéotn kot oto [Mapict ota
mAaiclo Tov £To10v cvvedpiov g Evponaikng Etapeiog Katappditn kot
AwBraoTtikng Xepovpykng kat éva oty Kpntm and to Bapdwoyidvveio Epyactipilo

Mikpoyeipovpyikng Kot Metapooyevoemv O@Oaipov.

Ta cvpmepdopota TG LEAETNG OMOTEAEGOY TO PaGIKO KOPWO Yo TNV £YKPLoN
EVapENG TOV SLOOIKOGIOV Y10l TV OTOKTN O TIGTOTOINGNG Y10 YPNOT| TOL SLOAACTIKOD
evBépatog oty mpesPfuonia and tov opyaviopd FDA (Food and Drug Administration)

ot Hvopéveg Iolteieg Apepikng.

Ifuepa 1 teXVIKN EVOEOTG EVOOKEPATOELIKMY OLOOAACTIKOV EVOEUATOV
ypnoponoldvtag femtosecond laser yio T dnpovpyia T onpayyog amotedet pio amd
TIG Paoikég peBAOOVG Yo TNV AVIUETOTIOY TG TPECPLOTING GE GUYKEKPUULEVEG

Katnyopiec acOevov.

Anuntprog H. Mrovlovkng

Hpdiciero 2012
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Evyoaprotieg

[dwaitepeg evyapiotieg Oa MO va ekPpdcm otov Kabnynt kot dvOpwmo Iodvn
[MoAMKapn Yo TNV EUTIGTOCHVI TOL LoV £JEIEE, Y10 TV EVKALPIO TOL LoV E0MGE VoL
AmOTEAECM HENOG [ioL AQUTTPTG EPELVNTIKNG OUASOGS, Y10 TH TN TOV HOL EKOVE LIE TNV
aod0YN TOL ®G PactkoD E1GNYNTN OTN GLYKEKPEVT] SOAKTOPIKY StatpiPr] Kot Yo OAES
EKEIVES TIG SLVUTOTNTEG TTOL ATADYEPO LLOV TPOGEPEPE Y10, VAL YV KAADTEPOG EMLOTIU®V,
KOADTEPOG YLOTPOG Kol KOAVTEPOG GvBpmmog. Amotélece, amotelel kat Oa cuveyicel va

amotelel tov [Mavtendmtn OeBoulid o€ Kibe GTAS10 TNG GTASIOOPOUING [LOV.

Oa M0ela emiong va gvyaploTom Beppd Tov 0V0 GLVETIPAETOVTEG TG
ddaktoptkng dratpiPng Kot Aackdrovg pov Kk Midtiadn Topmdapn ko Xopdlapuro
Zryavo yuo T dtopk oTNPLEN Tovg Ot LOVO GtV €KOVNON TG SoTtptPig oAl Kot o€
KGOe 6TAd10 TNG EKTALOEVOTG OV OACL VTA TOL XPOVLID TOGO GTO AKOONUATKO OGO Kol GTO

10TPIKO GKEAOG TNG.

Oa NTav TopdAetyn va unv evxaptoTom Wiaitepa To Méviopd pov ['edpylo
Kvopmvn o omoiog pe apocimon pe pomoe oe OAQ T0. LOGTIKE TNG EPEVVAG KO LE TIUNCE
LLE TNV EUTIOTOGVVT] TOL KAOE popd Tov dovAeya dimha Tov. Me otpiée e avidtoTéELELD
o€ OAN TNV aKAONUOTKY] LoV TopEia Kot amoTéAEsE dAGKAAO, GIAO Kol AdEAPO, TOV OTOI0

névto Oo cEPopot Kot Oo KT,

H mapovoa dwaxtopikn datpiPn d€ Bo umopovoe va glye oteptel amd emruyio
YOPIg TNV TOADTIUN cuvepyacio piag EEPETIKNG OUAOAS ETIGTNUOVOV TOV

TPOCOEPON KAV e EVOOLGLUGHO Kot LEPAKL VO, oTnpiEovy TN peEAETn o€ KABE 6TANO TNG.
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N v avaykn va ekepacm TNV EVYVOLOGVV LoV KOl VO TOVG EVYUPIGTHOM OAOVG
amo kapdidac. Idaitepa Ba 10eha va evyapiotnowm ™ Zogia [Tavoayomoviov n onoia
oLVETELEDE KADOPLOTIKA GTNV EMLTUYIO TNG LEAETNG LLE TNV EUTELPIOL KOL T1) YVOON TNG KoL
N omoia aPlEpmoe amAdyepa TOAD amd 10 ¥pdvo TG Yo vo e&aybodv ToALA KabopioTikd
EMOTNHOVIKA cvpumepacpata. Exiong eEatpetikd onuavTiki nrov 1 copfoin tov
Aprotopdvn [MoaAnkapn, Zommpn [TAaivn ko Xapidaov I'kivny kaOe popd mov
ypedoTnKe N fondeta Tovg Yo vo epuNveELTOHV duovonTa aroteAécpata. Ao NTav
OUEAELD VO 0YVOT)OM TNV TOAVTIUN CUUUETOYN TOV GIA®V Kot GUVAIEAP®OV LoV TTOV Eiyal
™V T Ko T xopd va doviéyom poll kot wwitepa tovg Bacsiin Awakovr|, AAiKn
Aywvomovdov, Miyydin I'pévilero, Anuntpa [Toptdiov, INodpyov Kovradakn, ot omoiot
LLE TVEVLLOL OPLOOIKOTNTAG OTNPLEAY TO TPOTOKOAAO TAUTOAAEG PopEG. TENOG Ba 10eAa va
avoyvopioo T orovdotdToTn GLUPOAT] OAOVL TOL YPUUUATELKOD KOl TEYVIKOD
npocwnkol Tov Ivotitovtov Ontikng Kot Opaong oe kdbe 6TAO10 TOL YPEGCTNKE 1

BonBeld Tovg.
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Ewayoyn

H dabraotikn yeypovpytkn| givor £vag amd ToVg TOVTEPO OVOTTUGGOUEVOVG
Topelg ¢ opBaiporoyiag. And 1o 1990, 6oL EgKivioay Ol TPAOTEG GUYYPOVEG
Sradhaotikés emepPaoeig 'Y, péypt kan ofjpepa £xovv yivel tepdoTio Pripota Tpoddov.
Y& 0100 0oTIKEG QUETPOTIES OTMG 1| LVOTLO, 1| VIEPUETPOTIO KOL O OGTLYHLOTIGHOG TO.
amoteléopata ival evOappPLVTIKA, TOGO OGO QPOPE GTNV ACPALELN TOV ETEUPACEDV
OALG KO 0T OTOTEAEGLOTIKOTNTO TOVG. Eviovtolg, n xeipovpyikn d1opbmaon g
npecPoomiog dev Elxe CNUEUDGEL CNUOVTIKY TPOOSO KO TO OMOTEAECUATOA TV UEYPL

onuepa LEAETOV dev Ty ££1COV EVIVTOGIOKAL.

H npecPoonio (puotoroyikn ynpaven Tov UNxavicpol e TPOsapUoyNS) etvat

&val koo TpOBANLa Lo T GTopo nAtkiog Gve tov 40 pe 45 etov. Y

Kot opeideTon onv
NAKLOKT GKAPLVGT) TOL KPLGTAAOEWD0VS POKOV, £iTe amd HETAUPOAES GTOV TEPUPOKIKO
odxo. Ot emkpatéotepeg Bewpieg Yo To PLGIOTAOOAOYIKO UNYaVIGUO TNG TpESPumTiog
AVOADOVTOL AETTOUEPDS GTO YEVIKO TUN O TNG StotpiPng. AveEdptnta omd Tov
punyoviopd, n tpecPuomnio HEIOVEL TV KovTivi] Opact). Otav de dtopOwbei pmopei va
EMNPEAGEL TNV IKOVOTNTO TOL ATOLOV Y10l SIAPOAGHLOL, TH GUUUETOYT TOV GE SLAPOPES
JpacTNPLOTNTES KOl TEAMKE TNV TOPpAy®YIKOTNTA TOV 6TV Kadnueptvi) Tov {on. Etvar
onuavTikd va tovichel n onuacio Tov EoVOREVOL TG TPECPLOTING KOl TO TOGO VTN
EMOPA TNV KAONUEPIVES OVAYKEG TOV ATOLOV. Xe HEAETEG TTOV £yvav 6TIG Hvopéveg
[ToAteieg tng Apepikng to 1998 Bpébnke o611, mepinov 113 ekatoppdpla Apepikavol
ToAlTEC NTa o€ NAkia dve Tov 45 etdv, nAlikio Tov apyilel va eppaviCetal n

npeoPoonio .
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H Bepameio g mpecfoomiog, TopoAo TOV Eival ATOTEAEGHOTIK LLE TNV XPHON
TOV S10pHOTIKOV POKOV €L GKEAETOL 0pdoemg (BeTiKol opaipikol pakol) yio Koviivyg
Opao, £XEL TPOKAAEGEL TO EVOLUPEPOV TMV EPELVNTAOV TOL EXOVV TPOTEIVEL L0 GELPA
amd Bepamevtikég mopepPfacelc. Mo amd avtég T pefddovg elvar 1 TEYVIKY TNG «UOVO-
opaone» (monovision). ITpdkettor yio pio TEPIGGOTEPO YEPOVPYIKT TOKTIKT TOPE
YEPOVPYIKY TEXVIKY], KATA TNV 0moia 0 Kuplapyog opOaAuog dtopbdveTon Yoo Tnv
e&umnpEnon TG LaKPIVIG OPAGNG, EVED 0 £TEPOG Y10 LTI TNG KOVTIVIG. Emtituyydveton
elte pe ) ypnon laser, gite pe eite pe v €€ EMOPNG KEPATOTAACTIKT, EITE AKOLO KATA
v enéuPaon evog xeypovpyeiov kotappditr. 261000 0 acbevig cuyva avtipetomilet
onuavTiKd TpoPAnpate otn dSoeHaAun dpacn (OTMC HEI®ON GTEPEOGKOTIKNS OPUONG
Kot avriinymg Padoug mediov) ©. "Evag dAhoc tpomog S16pBwong avtod Tov
TEPLOPIOTIKOV TOPAYOVTA EIVOL LLE TN XPTOT) TPOCUPLOGTIKAOV EVOOPUK®OV Ol 00101
aKOAOVOOVV TIG KIVIGELS TNG TPOGOPLOYTG TTOV VITOKELTAL O GAKOG TOV TEPLPAKIOV (GTOV
omoio givol TomTofeTNUEVOL) OO TO OKTIVOTO COUN. ZVYKPITIKES HEAETEG amEdEIEaV OTL O
TPOCUPUOGTIKOT EVOOPOKOTL TOPEYOLV TNV 1010, AVEDL SLOPOMONGC, HOKPIV| OTTTIKY
o&0TNT0, OUOS YAVETOL 1] SUVATOTNTO Y10 KOVTIVI OPAoT LETO TOVS TPMTOVG £EL WVEG,
eEartiog pelwong g ELUCTIKOTNTOG TOL TEPLPAKIOV (AVATTVEN HETEYXEPNTIKOV
coppvoeny) ® H YPNON TOAVESTINKADV EVOOQUKOV TELELTALN £XEL YVOPICEL 10104TEPT
amodoyn 1000 amd TOVg 0cOevEIC 060 Kal amd TOLG 0OPHUALLATPOVG. QGTOGO KOl e OVTN
™ HEB0SO TEPAY TNG UN OVTICTPEYIUOTNTOGS TNG TapaTn P ONKe Hio oXeTIKN peimon Twv
TOLOTIK®V YOPOKTNPIOTIKOV TNG LOKPIVIG Kol KOVTIVIG OTTTIKNG 0ELTNTOG KOOMG Kol TNG
gvawoOnoiag oty patewh avtifeon ¥ . Eneppaoeic oo eninedo tov okAnpov yrrdva

elte Pe TN APNOTM OKANPIKOV ELEVTEVUATOV, EITE LE TN XPNON CKANPIK®OV TOUDV
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xpnoyomomnkay eniong katd to mapelbov Exoviag okond v dtamAdtoven ) Ziveiov
CdVNG TPOKEHEVOD VoL EVIGKOGOVV TN Tpocapoyn. Ta amotedéopata dev NTOV TO
OVOLLEVOLEVA KOl O1 EMTAOKESG amodeiyOnKay oNUAVTIKEG MOTE VO EYKATOAEIPOET oYEGOV
1 xewpovpyty avth teyvikh 1P, Me kokd ardd oyt kot otadepd amoteAEopaTol
EQOPUOOTNKE EMIONG M TEYVIKN TNG €& emapng Kepatomiaotikng (Conductive
Keratoplasty) . To petovékmnuo avtg g pebddov ftav 1 vVTOGTPOPY| TOV
OMOTEAEGLOTOC O€ GYETIKE VvTOpO Ypovikd dtdotnua 1. H 8éa g dnuovpyiag evoe
TOAVEGTIOKOVD KEPUTOEON OONYNGE GTNV EPOAPLOYT TOAVECTIOKADV POTOEKTOUMDV LE
LASIK (Laser In Situ Keratosmileusis). H duokoAia otn dnpovpyia ikavorontikon
apBpov adyoplOudv ota Laser kabiotd oyedov un @ikt v epappoyn tovg. H
ONUOVTIKEG EMIOTG EKTPOTEG TTOL ONULOVPYOVVTOL OTO TOV KEPATOELON KOL 1) kN
OVTICTPEYILOTNTO TNG HEBOSOV OMOUAKPLVOY TV EPELVO. OO OVTO TOV TPOTO

eneppaticig npoctyyiong mg apeopvoniag 17,

H avéyxn e€gdpeong piag Avong avastpéyiung oAAd Kot 660 10 duvatd AyOTEPO
eMEUPATIKNG 00N YNCAV GTI HEAETT EVOEONG EVOOKEPATOEIOIKMY EVOEUATOV-QOKDOV EVTOG
TOV OTPAONOTOC TOL KEPATOEWOVS. H yetpovpyikn avt Tpocéyyion NADE 610 TPOOKNVIO
otav emtevyOnke n dnuovpyio evhepdtowv moAD uKpdV dootdoemy and Pilo-coppotd
VAKA, Stomepatd 6T OPETTIKG GLGTATIKG TOL KEPATOELZO0VS KO SLOpOVY) DGTE VL
EMTPETOVV OTIC POTEWVEG OKTIVOPOAIES Va 16EAB0VY 6TOV 0QOAAUO Kot VoL umv

eumodifovv v e£ET0GT TOV GE TEPIMTOOT) OV YPEIOGTEL.
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H vrd perétn yeipovpyikn texvikn, eivorl oxedoopévn va eledyst Eva pKpon
peyébovug ontikd axd (Invue Lens, Biovision) pe Oetikn dtabrootikn dvvaun 6to

OTPAOLO TOV KEPOTOEWDOVG GE £va GNUELD aKPIPDG GTO KEVTPO TOV OTTIKOV AEOVaL.

Me 10 évBepa-QaKd ERPLTEVUEVO, O KEPATOEIONG YiveTal dimAoeoTiokds. To
KEVIPIKO TUNO TOV KEPATOELDOVG 0OV 0 POKAG £ivarl TomoOeTnéEVOC, TapEYEL TN
dOpHwon o TNV KOVTIVI Opaot KoL TO TEPLPEPIKO aVaALOI®TO TUN A cLuVE)ILEL Vol
TapEYEL TNV Lakpvi opaoct). Me ) yprion €101ko0 PIKPOKEPATOUOV dNUIovpYEiTOL pio
oNPAYYO GTO LEGOV TOV TAYOLS TOL KEPOTOEOOVE OO TNV KPOTOUPIKT TOV TEPLPEPELN EMG
TO KEVTIPO TOV OMTIKOV AEOVA, TETOLMV SLOOTACEMY OGTE VO UTopel va tomoBetnOet pe

aGQAAEL0 Kot 6TaOEPOTNTA O PKPOGKOTIKOG POKOGC.

YKOTAG TNG SWAKTOPIKNG STPPNG TV 1) LEAETN TNG ACPAAELNGS, TNG
AELTOVPYIKOTNTAG KOL TNG AMOTEAEGLATIKOTITOG TNG VENSG QT XEPOVPYIKNG HEBOIOL
OVTILETAOTIONG TNG TPESPLOTIAG LE TN XPNON EVOOKEPATOEWIKMOV evOeUdTOV, KaBDG Kot
N avalntnon vémv pefddwmv dnNUovpyiag EVOOKEPATOEWDIKMY TOOVEA Y10l TNV EUPVTEVON

Tov evBéparog.
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I'ENIKO MEPOX
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IpsoBovomia
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®vororaforoyio g [peoPvomioc

[IpecPoonia eivor  andAea TS KavOTNTOG TOL 0POAALOD Vo £0TIALEL GE

KOVTIVA OVTIKEIHEVA, 1] OTTOT0 OPEIAETOL GTN PUGLOAOYIKN YHPAVOT) TOV UNYOVICHOV TNG

TPOGAPUOYTG.

H gvuclonaboroyio tov punyavicpov g tpesPfuoniog dev £xel £m¢ onuepa pia
Kowd amodektn Bewpia. QoTO60 VIAPYOLY dVO oYOAEC okéyng: H peyadvtepn oyoin
ATOOEYETAL TIG PAKIKES Oempieg Tov Pacilovtan 6TIg NAMKIOKES HETOPOAES TOV 1O10THTOV
TOV POAKOV, GUUTEPIAAUPAVOVTOG TOV KPUGTOAAOELDN PAKO, TV TEPIPOKIKT KOO KoL TIG
tveg g Ziveiov {ovng. Ztov avtimoda Ppickovtol ol eEmeaxikég Bempieg mTov
ompilovtal OTIG AVOTOMKES, LOPPOAOYIKES KO PUGLOAOYIKES HETOPOAES TOV OKTIVOTOV

OOUATOG, TOV GLVIETIKOV 1GTOV KOl TOV PUYOESOVG,.

O Descartes 10 1677 mepiéypoye TpdTOG TNV IKAVOTNTO TOV 0vOpdTIVOU
0pBaipov va eotidlel. [ToAAég Bempieg avamTiyOnKav EKTOTE Y10 TO UNYOVIGUO LE TO
OTO10 EMTVYYAVETOL 1] EGTIOGCT), OAAL YPELUCTNKOV VO, TEPAGOVY TOAAA YPOVIL £MG OTOL
70 1855 0 Herman Von Helmholtz mapoatipnoe 6t T0 KeVTpkd Tuno. Tov
KPLOTOALOELDOVS PaKOV avEdvovtay og OLAUETPO KaTd TNV KOVTIVY] Opaot Bétovtog ta
Oepélo TNG TPATNG TEPLYPUPNG TOV UNYAVIGLOV TNG TPOCSOUPUOYNG. ATO TV
TOPOTIPNOT AVTH GUUTEPAVE OTL 1] GUOTOGT TNG KVKAIKG HOIPOS TOV aKTIVOTOD HLOG
TPOKAAOVGE YAAAPWOOT TV VOV NG Ziveiov {dvng, N omoieg Ppickovtol vid Téomn, Kot
EMETPETE GTOV POKO VA &N GEL TNV KuptodTTa TOV. [IpodKEITOL AouTOV Yo Evar Py ovicuod
KaTO TOV 07010 1 EVEPYN OpAc™ EVOG LLOC TPOKAAEL TNV TAONTIKY dALXYT] OYNUOTOS TOV

KpvoTaroedovg eakov. O Helmholtz viébece 611 n tpesPuonio opeiletar otnyv
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Nk okAnpouven tov eokov. H peimon g eLaotikdTTag ToU poKoy Kot TOV
TEPLPOKIKOD GAKOV GTOSIOKA LELOVOVV TO UNXOVIGHO TG eotiaons. To 1970, o
Apepicdvoc opBoipiatpog DJ Coleman avdamtuée évo vdpavikd HOVTELO TPOGAPUOYNG,
Baclopevo oy aAANAETIOpOGT TOV VOATOEIBOVG VYPOV Kot TG LOADIOVG YEANC. O
Coleman mpdteve 0TL TO0 GOUTAEY O POKOG-(IVEIOC-TPOGO10 VOADIEG OMLLOVPYOVV EVal
dtappaypo petabd Tpocsbiov kot omsOiov nupopiov Tov 0POAALOD. ZOUE®VA e TOV
Coleman 1| TpocapLOYN KOTA TV KOVTIIVI] OPOGT] ETLTVYYAVETOL EXELOTN GTNV EGTIOGT OL
e€oPOAAIOL PHEC GKOVY UNYXOVIKNY TEGN GTO VAAOELIEG CAOLLOL TO OO0 UE TN GELPA TOV
®0el T0 TapaTdvD GOUTAEYHO EUTPOCHEY ALEAVOVTOG TN SLOTTPIKY 1oL TOV 0POUALOD.
To 1992, o Ronald Schachar npdteve pio evailoktikn veodeon. Ynébeoe 60T
npecPoonio elval To ATOTEAEGUA TNG LEIMONG TNG ATOGTACNG LETAED TOV OKTIVMOTOV
OAOUATOG KOl TOV 1GUEPIVOV TOV PakoV. Eival yvwotd 01t 6tov dvBpmmo o gakog
ovveyilel va av&averar og dtdpetpo (0.02 mm / €tog) kabOAN T didpkela TG CoNG, EVO
0 GKANPOG YITMOVOS GTOUOTAEL VO AVATTOCCETAL LETA TNV NAKia Tov 13 etdv. Ondte,
VIAPYEL pia YPOUUIKY] PElOT TG amdGTAoNS LETAED TOV OKTIVOTOV GMOUATOG KO TOV
@okov. Ot akTVeTOl PoES givan Agiot pe YPOUUDGCELS KO £TOL 1] TAGT) OV AVOTTOCCETOL
etvar evB€wg avérloyn toy Babpod dtdtacnc. Me 1o xpodvo 1 TPOCUPHOYT LELOVETOL
e&artiog g pelmong g amdoTaong LETAED POKOD KOl OKTIVAOTOD HVOG, TPOKAADVTOG

npecsPoomio.
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H Oewpio tov Helmholtz

Ta tedevtaio 150 ypovia n poxikn Oempio tov Helmholtz arotelovoe v kowvad
amodekTn Bdon yo v epunveio Tov PLGLOTABOAOYIKOD UNYOVIGHLOD TOV TPOKAAEL TNV
npeoPoorio Y. O Helmholtz viébeoe o111 mpesPumnio opeileton oty okAfpuvon
7oV veioTatal 0 Pakog pe TV NAlkio. No onueliwbei 1o onpeio avtd 0Tt 0 koS o
KATAGTOON NPERING KOTA TN pokpivr 0pacn Bpioketor vtd Taon amd Tig tveg TG
Zvveiov {OVNG TOV YOAPOV OKTIVOTOV GCAOUATOC, KOl TO GO TOV OmoKTH T AyOTEPO
duvatn KupToOTNTA. ZVHE®VA pe avt TN Bewpia tov Helmholtz, kabdg to aktivotd
OO0 GLOTATAL KOTA TNV TPOGAPUOYY], KAIVEL TPOG T £00 TPOKAADVTAG YOAAPOGCT TNG
Ziveiov {OVNG KoL EMMTPETOVTAG GTOV KPLUGTAAAOEIIN QOKO VO LENGEL TNV KLPTOTNTA
TOV, L€ OMOTEAECLA VO LTOPET VO EGTIAOEL TOL KOVTIVA OVTIKEILEVA GTOV
auBAnotpoedn. Me tn ynpavon, n Lelwon g EAASTIKOTNTOG TOL POKOD LELDMVEL TNV
KavoTTO TOL Vo LETaPdiet To oynua tov. Ilapodro mov ivar Kowd amodekt mg
Bewpeia, dev eEnyel TANPWOS TO UNYOVIGHO LE TOV OTTOT0 0 POKOG OAAACEL GYNLULA KO TTOG
1N GAAQYY] TOV GYNIATOG EMOPA GTNV E0TIOON OTMS Kl OVTE Y1aTi ALTH 1 dtadiKacio

eMTEAEITOL OYEOOV OLOL0YEVMG GE OAOV TOV TANOVOUO.

H cpapikn ektponn anotedel Kowvd YopoKkTnploTIiKo OADV TOV QOUKOV.
Boc1{opevol 6NV onTTIKN QUGIKY], 1| GEALPIKN EKTPOTN AVEAVETOL OTOV AVEAVETOL T
KEVIPIKT| KO 1] TEPLPEPIKT OKTIVO KOUTLAGTNTAG £vOG pakov. H Bewpeia tov Helmholtz
Bewpovce o¢ a&lmpa 0Tt Kot 01 6V0 TEPIPEPIKT KOl KEVIPIKT LOipa TOV pakoD avdvouv

OLOIOHOPOO TNV KVPTOTNTO TOVS KATA TNV TPpocapuoyn. Opmg KAMvIKG Kot TEPOUOTIKE
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Exel amoderyOel 6TL aVTO dev 1oYHEL KO OTL 1] KEVIPIKN Hoipa £xEL LEYAADTEPT] KLPTOTNTOA,

TPOKOADVTOG £TCL AGPALPTKOTNTO LELDVOVTOG TIC GOOPIKES EKTPOTEG.

Eniong, n ev Aoym Bewpeia yopoaktnpiletor omd 10 AEYOUEVO KOl MG «POKIKO
TapadoEon. O Quakog , MG EKTOOEPUATIKOG EUPPLOVIKE, 16TOG GLVEYILEL VO OVOTTOGGETOL
KoL VoL LEYOAMVEL 6€ SLAUETPO KaTd 20 pm 0 ¥povo. APov Aoimd 0 PaKoc avEavetal g
SLAUETPO 1M OTTIKY| TOV 1oYVOG B Empeme va avEdvetatl. Aniadn Ba Enpene va Exel v
TAo™M VO TOPEYEL KOVTIVY] OpOeT Kot Vo aduvaTel 1 pokpivi) Opaot). AvTtd amoteAel
avtigpaon pe ™ Bewpeio tov Helmholtz, mapdro mov eivon kKAvikd amodekto Oti o

TPOYWPNUEVT] GKANPLVOT] TO PAKOV EXAVEPYETOL TOGOGTO TNG KOVTIIVIG OPACT|G.

‘Eva dAho emumhéov ototyeio mov BEtel appiPorieg yio tnv TAnpdTTa TG Bempiog
aVTNG €lvat To yeyovog OTL av 0 UNovIGHOg TG TPOGAPLOYNG VTOAEITOVPYOVOE
ATOKAEIOTIKA AOY® TOV GOKOV, Oa mepipeve Kaveig o1 Puikég tVES TOV aKTIVOTOD CAOLOTOG
va atpo@ovV. IoTohoyIKEG HEAETES TNG KUKAKNG HOTPOG TV HUMV TOV OKTIVOTOV £08150V

ot cuvEParve akpimg To avtibeto.
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H Oewpio tov Coleman

O Coleman dwotdnmoe T Bewpia 6TL 0 KPVOTAAAOEONG PaKOG pali pe T Zivvelo
Covn onpovpyovv éva dtdepaypa to omoio eEaptdtat amd T dlapopd mieong netash Tov
VUTOEB0DE VYPOD KoL TOV kpLoTaARoEWoe ompatoc V. Topupeva mavta pe
Bewpeia tov Coleman, 6TV TO AKTIVOTO GOLO GLGTATOL Y10, VO TPOGAPUOGEL TO POKO M
mieon av&dveral 6to KPLOTALOEWESG copa. Tavtdypova n wieon otov Tpdsbio BGAmpo
HELOVETOL AOY® TNG O1GTOANG TOL S ONTIKoV MO0V Kot TNG SLGTOANG TOV GOANVO TOV
Schlemm. Q¢ amotélecpa avTg ™S d10POPAg Tieons HeTaEy TV 600 BaAGL®Y N
omic010 ETPAVELD TOL KPVOTAAOEIDOVG PUKOV EMTEIDMVETOL EVD 1] TPOGHLN ETLPAVELDL
o&ovetal 6To KEVTPO Kot emmeddveTol otny meprpépeto. O Coleman vrootnpilet
emmA£0V OTL N TPOGOLa Kéya Tov akol pall pe Tig Zivveleg iveg oynuatiCovv pia
empaveln SiknV aidpag n omoia pumopel va vVTOAoYLoTeEl ponpatikd pe Baon tnv
TEPLPEPELD TOV aKTIVOTOV cdpatog (Muellr muscle) to omoio kabopilel To oynpa Tov
SPPAYHOTOC OTTMOS OvAPTNON UiaG KpERAoTNG YEQLPAG. Qotdoo dtav o Heiner Martin

et al 20

YPNCLOTOLDOVTOG TELPOLOTIKA LOVTEAQ BOCIGUEVA OTIC YEMUETPIKEG, DAIKES KO
OTOTIKEG 1O10TNTEC TOV POKOV TPOCTAON GOV VO EPAPUOCOVY TEIPAUATIKA VTN TN
Bewpeia vroroyilovrog tn d1BAacTIKY SOHVOLN TOV PAKOV GE dVO JLOPOPETIKEG
nAkloég opades (29 ko 45 etov avtiotoya). Avtifeta pe ) Bempeia tov Coleman, to

amoteléopata KatéAnEay 0T 1) EPUPUOYN TEON G OTNV 0TSO0 ETLPAVELD TOV PAKOV O

Ba TpokaAovoe ovénomn g SBAAGTIKNG TOL dVVaAUNG KATA TN SLEPKELD TNG

TPOGAPUOYTG.
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H Oewpio tov Schachar

O Schachar avénto&e v eEomeprpakikn Bewpio TPOSTAOM®VTAG VoL VTTEPKEPATEL
TOL OVETOPKT KOl LEUTTTA onpeia Tov Bewprov tov Helmholtz kot Coleman. H Bewpia
ot VTooTnPilel 6Tl 0 KPLOTAAOEONG PaKAC BpiokeTan oe avENuUévn TAoN Katd TNV
TPOGAPLOYN (21-25) SVYKEKPILEVA TPATEVE OTL 01 TPAGOLEG AKTIVOTEG PVIKEG Tveg KATvOoLV
TPOC TO GKANPO KATA TN GUOTOCT] TOV OKTIVAOTOV GCOUATOC, EVA 01 OTICOIES EMUNIKELS
KoL KUKALKEG LUIKEG Tveg yadapdvouy. Zopeova tavta pe To Schachar, avtd eEnyet kot
70 YEYOVAG OTL TNV TTpecPuwmio o1 TpdcOieg akTivwtég tveg etvar atpogikéc. H chomaon
TOV VOV 0VTOV KOTA TNV TPOCAPLOYN Topdyet pio 6Euvon TG KEVIPIKNG Loipag Tov
QOKOL Kot pio eMmEd®mON TG TePPePIKNG. H kevrpikn avtn 0Euvon ¢ KapmuAdTTog
TOL QOKOV o UTOPOVGE EMIONG VO EPUNVEVGEL KOl TNV UEIMOT TNG GOALPIKNG EKTPOTNG
Katd TV Tpocappoyn. H cvumeprpopd avty tov KpuoTalogdohg @AKoy YiveTal mo
KATOVONTH €6V GUYKPLOEL LLE TN GLUTEPLPOPA TOV KEPATOEIOOVS, KOONDS OTAV GTOV
KEPOTOELON ALOKEITOL TAOT) GTNV TEPLPEPELDL TOV OO £VOL PALLLLAL, TOTE 1] KOUTVAOTNTO TOV
0&OVETOL GTO KEVTPO KEVIPIKA KOl EMTEIMVETOL TEPLPEPIKA GTOV UECT|UPPIVO IOV
avtiotolyet oto pappa. Agilel va emonpaviet 6t Bewpeia tov Schachar oy anid
dtapopomoteital aALd Epyetar oe TANPN avtiBeon pe 1 Bewpeio Tov Helmholtz o omoiog
VROGTNPIE TPAOTOV OTL 1] TAGT aoKeiTon KOTA TN YOALP®OT Kol Oyl KATA T GUGTOGT TOV
OKTIVOTOD COUOTOG Kot dEVLTEPOV OTL EYEL OG ATOTEAEGA TNV AUPALVGON Ko Ol TNV

6&vvon TG KVPTOTNTOG TOV KPLGTAAAOEIOOVS (POKOV.

28



2y Ewova 1 ansikovioviot o ovTidlactodn d00 ek SIAPETPOV aAVTIOETES
Bewpieg ya T @uotoraboroyia g TpesPummniag, avtig tov Helmholtz kot avti Tov

Schachar.

A) B)

Clllary Processes
Posterior Zonul
Rolaxed =~ CEE=R UM Z7 Equatorial Zonules

a with increased

Iris e}
\-.L tension
Anterior Zonules
r

Relaxed

ciliary
Processes

Accomoted

Eikdova 1: Zxnuartikh ammeikovion Twy JNXAVICHWY TNG TIPOCApPHoYRE Kard Helmholtz
(A) kal kard Schachar (B).

A) ZUOMgwva Je Tn Bewpia Tou Helmholtz n cuotrach tou akTiviTol HUdg Kard 1ny
TTPOCAPHOYH XOAQPWVEL TIG IVES TN ZIVVEIOU CWVNG ETTITPETTOVIAE OTO PAKS vd

B) Zo0pepwva pe 1n Bewpia tou Schachar n cuommaon 1ou akTivwTol Judg kard 1nv
TIPOCAPHOYH EXEl WG ATTOTEAECHQ, avTiBeTa pe O11 TTIOTEUEI © Helmholtz, Tnv €AEn,
MECW Twy VYV TNG ZIvveiou Zwvng, TNG TTEPIPEPIKNG Hoipag Tou ¢pakou Kal v
6EUVON TNG KEVTPIKAE TOU HoIpag.

QAUERACEI THY KAPTTUAGTNTA TOU KAl VA £CTIGOEl TA AVTIKEINEVA OTOV QHPIRANCTPOEIBH.
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Evookepatociolkd EvOénata
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Iotopukn] avadpopn

Evdokepartoedikd evhépata £xovv ypnoiponombel apketég popic KT TO
TaPeLOOV Y100 TNV ATOKOTAGTOCT TNG HVMOTIOG, TNG VIEPUETPOTIOG, TOV OOTIYLOTIGLOV,
TOV KEPUTOKMVOV, TNG EKTAGIOG KOt TNG TpesPLOTIoC.

H 18é0 g epoutevong evog evBEUATOG EVIOS TOL GTPOOTOS TOL KEPATOELOOVS

eloNyON Yo Tpmd TN Popd otig apyég Tov 1940 amd tov Baraquer (26)

0 omoiog
ypnotponoince tov 6po «Kepatopakion. To gpeidtevpa tOTE OV VoG QOoKOg
KOTOGKEVOOUEVOS OO GTPOLO KEPOTOEWDOVG 00T OV Elxe TPMOTO KOTonyvyOel Ko
KOTOTLY TEUAYLOTEL @7.28)

Apyotepa e1onyON 0 6poc «KAMOTANGTIKT KEPATOPOKIO, O 0TOI0G TEPIEYPUPE
TNV ELPVTEVGT TEYVNTOV POKOV EVTOG TOL GTPMOUATOS TOV KEPATOEWDOVS. XTIC OEKAETIES
7oV 1950 kot 1960 ot Stone and Herbert @, Belau et al ®”, kau Choyce @ perémoav m
YPNOM OLEPOP®Y VAK®V Y10l ELPVTEVCT| GTO GTPM U TOL KEPATOELZOVG
ocvoumepapPavouévav tov polymethymetacrylate (PMMA), polysulfone, polypropylene
Kot €hato otmkovng. H Poysulfone ypnoipomomnke mtpodto Ady® Tov vyniov g deiktn
Suadraong 1. Qotdco moAkEC Khvicée Sokipéc KaTEANEaY og BOA®OT EKPOALOT KoL
TEMKE vékpmon Tov kepatoedove @2 *Y. To viud PMMA eriong epgavioe vEKp@oT 610
OTPOLO TOV KEPOTOEWOOVG EMELON NTAV U OTEPATO KO TOPEUTOILE TN POT} VEPOD Kol
GOV BpemTiKdV 0VoIOY Kat petapoittdv oto otpdpa . "Eva dAko VAo mov
SOKILAGTNKE APKETA xpdvia apydtepa firav 1 vdpoyéhn (hydroxyethyl methacrylate)
39 To vAKkd owTd TPodkuyE va givat ToAD GVeKTO amd TOV KEPATOEWST, KaOMS eivat

Slamepatd 610 vepd, 610 0EVYOVO, 6T1 YALKOL Kat og GAlovg petaBoriteg ©7 Y.
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H ypnon tov Evookepatocrdik@v EvOegpatov otny lpesfoonia

H gvclonaboroyia tng tpecfummniog elvor TOALTAPAYOVTIKY KOl OQEIAETOL TNV
OVETTOPKELDL TOV UNYOVIGHOD TNG TPOCUPHOYNG MG ATOTEAEGHLA TNG Y POVONG TOV
OVOTOUIK®OV EKEIVOV SOUDV TOL TNV OTOTELOVV.

Ye avtifeon pe GAleG apeTpomieg OTMS 01 PUOTI0, KOl O OCTUYHOTIGHOG, KOl
MyOTEPO M VIEPUETPOTLQ, O OTOTES ElvaLl OTATIKES SIOAACTIKES ovepaAieg M)
npecPoonio elvar pio SUVOUIKT SIOANCTIKT OVOUOALN KoL 1) ETTUYNG OVTLLETOTLION TNG
e€aptdror amd ToALOVS Kol S10pOPETIKOVS TAPAYOVTES Y10 KAOE ATOpO 0TGN
TPOEYYXEPNTIKY SLOOAACTIKTY KOTAGTOGT, 1] TPOTIUDUEVT OTOCTUCT AVAYVOONG, EOIKEG
EMOYYEAULOTIKEG OTOLTNOELG Y10 KOVTIVI KO LOKPLVT] OpOioT), TPOTOG LM, VOYXTEPIVY
odMynon K.o. ZVVer®S 1 TOAVOTNTO VO KETITVYECH XELPOVPYELD Yot TV TpeSPvwmia vo
KOTAANEEL OE VO «ATOTUYNUEVOY OTOTEAEGLLOL ELVOL AKOLLOL VYNAN.

Q061600 T TEAEVTOIA YPOVIOL 0T SOAUCTIKT YEPOVPYIKT 1 OVIILETMTICT TG
npecPooniog Exel katordPet pia e&€yovaa B€om. To yeyovog avtd £xel 00NYNGEL 6TV
avantuén piog TotKIANG SLPOPETIKDV TPOGEYYIGEMV 1) OTTOIEG AV EMAEYOVV GOGTA
aAVAAOYO e TIG 1O1oTEPOTNTEG TOL KAOE TpeGfumma, avédvouy v mhavotnta £vog
EMTVYOVG AMOTEAEGUATOG. XEPOVPYIKT EKTAVLGT TOL GKANPOV UE TOUEG 1] UE ELOIKE

(39

enputévpota ), povoeotioxd “O f moiveotiond “V laser otov kepatoetdn, €& emagrc

. (42 p , , , . ,
kepatomhaotiky 2, ko eaipeon kabupol Pakod GLVOSELOUEVT O EUPHTEVOT

(43 (4

, - (44 . . o
noiveotiokod ), mposappooticod Y 1 monovision povoestiaxon 4V evdopakov ivar

HEPIKEG LOVO Ao TIG TEXVIKES IOV TTePLypdpovtol ot PiAtoypaeio.
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H molveotiokég Ko monovision TexVIKEG Eival OTOTIKEG ADGELS EVO O1
TPOGOUPUOCTIKESG TEYVIKEG LTOPOVV LOVO UEPIKAOGS VO VITOKATAGTIGOVV TOV TPOLYLATIKO
UNYOVICUO TPOGOPUOYNG EITE GTO EMIMESO TOL KPLGTAAOEIGOVS POV €iTE GTO EMIMESO
TOV OKTIVOTOV CAONNTOG. QQ0TOCGO 0 KOOGS TAPUVOUACTNG TOV TEPLGGOTEPWOV EE AVTAOV
TOV TEYVIKOV EIVOL 1) ETEUPATIKOTNTO KOL [T AVACTPEYILOTNTA TOVG.

Kotd ovvéneio n avaykoiotnta eEebpeong piag eAdyiota eETeUPOTIKNG Kot
AVOCTPEYLING XELPOVPYIKNG TEXVIKNG UE OUPAEiD KOUTOAT EKHAONONG Y10 TOVG
YEPOLPYOVS Ko 1) omoia va Tpoopiletar yia mpecfiwneg petadd 45 kot 60 etV 0dnynoe
o€ véeg teyvikéc. H nébodog mov eppdvice meptocOTEPO TA TAPATAVE® YOPUKTIPLOTIKA
ompiyOnke otV avdntuén tehevtoiog YEVIOS EVOOKEPATOEIOIKAOV eVOEUATMOV TOL OTTOl0L
etvan Procoppatd, EPEVTEHOVTOL XPTCLUOTOLBVTAG O] VILAPYOVGO TEYXVOAOYIN Kol
HopovV E0KOAN Vo apapeBOVV GE TEPITTMGN TOV HEV IKAVOTOLOVV TAN PMG TIG
amotnoelg Tov actevovg. Katd to mapelBdov, n eLPUTEVOT) EVOOKEPUTOEIIIKMDV
evlepaTov o TNV Tpecfummio 1] Kot Yo TNV VIEPUETPOTI ElYE TEPTYPOUPEL OE TEYVIKES
IOV YPNOLLOTOIVEAY KEPATOEWSUCOVG kpnuvoic (flaps) 4o . N KEPOTOEIOKES ONKeg
(pockets) (48, 49) SWUOPPOUEVEG amd pnxavikd pkpokepatopo. ITo tpocpoata 1

teyvoloyia Tov femtosecond laser ypnoiponomOnke yio tn SNUIOLPYIN KEPATOEWOIKDOV

(50) (51,52)

pockets > ko flaps , &avovTag TNV aKkpiBELn Kot ETTPETOVTOG TV ETIAOYT TOV
BaBovg eppvTELONG TOL EVOELOTOC KOOMG KL TV OOGTAGEDY TMV TOUMV.

Tpeig drapopetikol TOTOL EVOEUATOV e TPELS OLOPOPETIKES OPYES AetToLPYioG
VIAPYOLV OVTH TN OTLYH] S1BEGIHOL Yo TNV avTipeTtdnion ¢ tpesPfooniog (Tapméla

1): 1) To Invue lens (Biovision, CA, USA) mov petegeriybnke oe Flexivue Microlens

(Presbia Co, CA, USA) o omnoio givat évog pikpookomkds ¢akdg 0 omoiog dpa
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aAlalovtag to deiktn 610 aong Tov KevIpkol Kepatogdovs (Ewova 2A), 2) o Kamra
(Acufocus Inc) (mponv ACI-7000) o omoiog ivat Eva pikpov SOUETPOV SIAPPOLYLLOL LE
KEVIPIKT 01N 1 omoia av&avet to Pabog mediov (Ewdva 2B) ko 3) o Vuet+ (ReVision
Optics Inc, Lake Forest, CA, USA) (mponv Presbylens) o omoiog ivat £var pikpookomiko
évBepa mov dpa aAlalovtog TV TPOSHa KEVTIPIKT KOAUTLAOTNTO TOV KEPATOELOOVG

(Ewéva 3T0).

Eixdva 2: Biopixpooxkdmnon pe okédaon os peytduven x3.5 rwy 1puay
SIQQPoPETIKWY ammd 1o [nvue Lens TOmwy evBoke paroeidi kv evBepdr wy via 1Ny
TTRECBUWTTG, 10 oTTola arTeikoviCovTal O10 KEVI PO 10U KdBe keparosibols.

A) Flexivee Micro-Lens (Presbia), B) Kamra (Acufocus) kan M) Yee+ (Revision)
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O)a To eVOOKEPAUTOEIDIKA TTOL TEPTYPAPN KOV TALPOUTAVE® OTOTEAOVV
TPOTOTOINEVEG MONnovision HeBOIOVE EPOGOV EULPVTEVOVTOL EVTOG TOV CTPDOUATOG TOV
KEPATOEIOOVS GTOV UN-EMKPATOVVTO 0OQOAAUO PUOIKMV 1 LETEYYEPNTIKOV EUUETPOTIKOV

TpesfLOTOV.
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Ytov [Tivaka 1 cvykpivovior 6Aa o dtopopeticd amd to Invue Lens evOépata.

Modiﬁed monovision |Modified monovision |[Modified monovision
Changes the Increases the depth of [Changes the anterior
refractive index focus corneal curvature

Flap or Pocket
(mechanical

microkeratome or
femtosecond laser)

Pocket (mechanical
microkeratome or
femtosecond laser)

Flap (mechanical
microkeratome or
femtosecond laser)

Bicompabie 1] 0] ] R
R YT N YT S TR

Yes

‘({(I;?esn tral hole) ES (Micropores) (Hydrogel permeable
material)

a0 0] ]

NO NO NO
(Phase III) (Clinical trials)
a0 L] S (R
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Kamra (Acufocus)

Meprypagn evOépatog

To Kamra (mponv ACI-7000) givat éva €vBepo To omoio épet pia KEVTIPIKN o7y,
dikn dtppdypatoc. Etvar kataokevoaouévo amd polyvinylidene fluoride (PVDF)
EMYYPOUATIGUEVO, TOL OTTOT0L TPOKELTOL Y10, VOVOCSOUATIOW dvOpoKa 6T omoion oQeidet Kot
v adtopavela Tov. To évBepa £xet Tayog 10 pikpopétpmv, dtapetpo 3.8 YIMOCTOUETP®V
KO KEVIPIKT 07t StapéTpov 1.6 ythootopetpmv. H empdvela tov dtatitpaiveton amd 16
YIMAOEG PIKPO-OTEG SIAUETPOL 25 LIKPOUETPOV EKAGTT), Ol OTTOIEG EMTPEMOVV TN
dt€éAeVo™ 0ELYOVOL Kol BPETTIKMV OVGLOV EVTOS TOV GTPOOTOS TOL KEPATOEWOVS. H
LIKPO-0TEG AVTEG OVOTOPEVKTO ETLTPENTOVY L0 LUKPT] TOGOTNTOA POTOG VO TEPAGEL |

omoia £xel vToAoylotel 0Tt anoteAet 10 7.5% enl Tov GLVOAOL OV draEpyETOL TO EVOELA.

(46,51)

Apy Agrtovpyiag

To évBepo Kamra tomofeteitan otov ontikd aova Tov U entkpatodviog
0POUALLOD KO YPNCLUOTOLEL TV OPYT TOL HIKPOV SLOUETPNLOTOG SLOPPALY LOTOG
TPOKEWEVOL VO AVENGEL TO PAB0G £0TINONG KOl KOTO GUVETELX VO BEATIDGEL TNV KOVTIVN|
Kot evdidpeon opacn ¢ (Ewodva 3). To petovékTnuo eivat 1 avamdQevkT peloor tov
QMTOG OV ELGEPYETOL OTOV AUPPANGTPOEN, N 010l B LTOPOVGE VO LELDGEL TNV

KOVOTNTO AvVAyvmon 6€ GUVONKES YOUNAOD QOTIGHOD.
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==
AcuFocus™ ACH 000
blocks unbooued light

The AcuFocus™ ACT FO00 Bocks unfocused light from near
objech like 2enall fype, creating o dear moge.

Eikova 3: AtreoviCeral n apyr) Aemoupyia Tou evBoxeparoeidikol evBEparog
Kamra (Acufocus), 10 otolo arneiferal arny apyr Tou So@oayJaros Qikong
BIGUET poU KATA TV OTTola aubdveral 1o BaSog edioy.

Xepovpywkn Teyvin

To évBepo Kamra tomofeteitan 6To KEVIPO TOV OMTIKOL AEOVA TOL UN
EMKPATOHVTOS OPOUALOD PETA TN OMpovpyia VOGS KEPATOEIKOD KPT VO TThXOVG
TOVAGIOTOV 17 PIKPOUETP®V YPNCLOTOLOVTOG UIKPOKEPOUTOUO (46) N femtosecond
laser®. Ot 18avikoi vTOYNRELOL Y10 TV EREHTELST] TOL £V Ady® evOENOTOC Eivat
EUUETPOTIKOT TPEGPO®TEG PLGIKOL 1| HETA 0O dOAOGTIKY EXEUPaON.

[poeyyeipntikd yivetar eVvoTOAaEN GTAYOVOV TAOKAPTIVIG TPOKEUEVOD VL
emrevy el pOmon 1 omoio SIEVKOAVVEL TO XEPOVPYO VO TOTODETNGEL KEVTIPIKA TO EvBepa

xpNoponoldvTag TV etkdva Purkinje 49,

Meléteg

O Yilmaz et al ¢

Topovciacay ta amoteAéspata 39 acbevav ot omoiot
yepovpynnkayv yo tpecPowmnio pe to EvOepo Acufocus (vov Kamra) pe peteyyeipntikod

follow-up dmdeka pnvav. O KepATOEOIKOG KpNUVOG elye emTevyOel Pe PNYOVIKO EKKPEUN
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pkpokepatopo (Schwind-Carriazzo ) 1 avaonkdvovtag TpoiTapyovTo Kpnuvo
nponyovpevov LASIK. Méon pn dtopbmpévn ontikr o&0tnta yio kovtd feAtiddnke amod
J6 og J3 1 kahvtepa (J1: 85.3%). Mn SopBopévn otk o&vtnta yio evoldpeca
Beltiwbnke amd 20/32 o€ 20/20 evod yuo paxkprd mapépewve 20/20.

Ot Syeeddain et al ®" Snposicvoav 10 2010 ta amotAéopat amd ™V epgdTevon
Tov evBépartog Acufocus oe 32 acbevig ypnoonoldvtag tnv te)voroyia Femtosecond
laser (Intralase 60 KHz) yio T dnpiovpyic Tov KEPATOEIIKOV KOl TAPOKOAOVON GOV TOV
aoBevels ya 24 univeg. Méon un dtopbopévn ontikn 0E0TNTA Y10 KOVTOL GTOV
xepovpynuévo oeBaipd Bertimbnke and J6 og J3 1 kaddtepa (J1: 56%) kor mapépeve
otabepn yia to vrdoiouro follow-up twv 600 etdv. Méon un dtopbwpévn dpacmn yio
evoldpeca Pertimdnke otatioTikdg onpavtikd and 20/40 tpoeyxeypntikd o 20/25
LETEYXEPNTIKA, EVD Yo pokpld wapépeve 20/20.

10 cuVEdPLo TG Apepikavikng Akadnuiog OeBaiporoyiog o 2010 oto Zikdyo
o Grabner ®** mapovsiooe amoteréopata tpdv etdv follow-up acbeviv otovg omoiovg
elye epputevtel to évhepa Kamra. Ot acbeveig avtol mapovsiocay onuavtikn Bedtioon
OTNV KOVTIVI] Kot gvoldpeon dpacn pe 1o 97% tov acbevdv va emituyydvel Kovivi
Opaon kardtepn amd J3 kot 1o 91% evordpeon dpaon kardtepn Tov 20/32. Avépepe
emiong 6t to £vBepa dev emnpéale ) Pvbockdnnon, To ontikd wedia ko o OCT.

Y& Oleg T1G peATEG Ol aoBeEVEIG TV 1] PUVOIKOL 1) LETEYYEPNTIKOT EUUETPOTIKOL

npecPooneg petald 45 kot 60 etdv.
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Yuet (ReVision Optics)

IMeprypaen EvOépatog

To évBepa Vuet (mponv Presbylens) eivan katackevoaopévo amd pio vopoyEAn
VYNANG TEPLEKTIKOTNTOG G vePD (TeplocoTepo amd 70%) pe deiktn 61dOiaon mapdpolo
HE 0vTO TOL KEPATOEW0VS. H vdpoyédn elvar Eva moAd Procvpupatd vAIKd, dtomepatd 61O
vepo, 1o 0EVYOVO, TN YALKON Kot 6g dAAovG petaforites. To €vBepa ovtd dpa
INUOLPYOVTAG Eva TOAVESTIOKO KepaToedn). To Vuet éxel pia mopmdn empdvela
TPOKEEVOL VO SIELVKOAVVEL TN LETAPOPE OPENTIKMV 0VGLOVY Kot vYpmv. H didpetpog tov
elvar 2 ytiootopeTpa Kot 1o Thyog tov 10 pikpopetpa otny mepipépeto Ko 24-40

LKPOLETPOL OTO KEVTPO avéAoya pe T S10pbmon mov mpémet va emtdyel™”.

Apy Agrtovpyiog

To Vue+ dpa petafdArloviog to oyfua e Tpochiog EMOAVELNS TOV
KEPATOEIDOVS TOV N EMKPATOHVTOG OPOAALOD HETATPETOVTAG TOV GE TOAVEGTIOKO.
YuyKkekpuéva dnpovpyel pia mo o&glo KEVIPIK TEPLOYN Y10 TV KOVTIVI OpaoT|, pio
TapAKeVTPN AydTtepn o&ela yio TV EVOLAUEST OpAGT KOt APNVEL TNV TEPLPEPIKT {DVN

avarioiom yia t pakpwn 6poaon 47 (Ewova 4).
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VUE+ (Revision)

- Caisaal i ool
Avarsgs radial refractian (Tracey) ool Liosi-sedtion

Eikdva 4: ArreioviCeral n apyr Aeitoupyiag 1ou evdoreparoeidikol evBtparog Vues+
(ReVision), xard tnv otroly PETOBGAMETO (ofUvETan) n TTROTEI0 KEVTRIKT KOLTTUASTNTO
Tou keparosidods, orav 10 EvBEpa TOTTORBETEITa) KdTW aTTd £va AETTTO Kpnuveo (120
HIKPOHET )

Xepovpywkn Teyvun

To Vue+ tomobBeteiton kdtmbev evog kpnuvov mayovg 120 pikpopétpwy 1o omoio
umopel va dnpovpynOel pe pnyovikd kpokepatopo i pe femtosecond laser, 6to pn
eMKPATOHVTA 0POUALO PuokdV 1 petd amd LASIK sppetpomtikdv npecsfoonmy. To
EVOELLOL ELPVTEVETAL YPNOYLOTOLDOVTOG EVAV EIOIKE KATAUGKEVOGUEVO OO TITAVIO
evletnpa ko TomobeTelTON GTNV TEPLOYN TOL KEPATOEWDOVS TOV AVTIGTOLYEL GTO KEVTPO
™G KOPNG. ApEcmg PeTd TV TOToOETNON 0 KPNUVOS ETavVOpEPETOL 6TN BECT) TOV
KOADTTTOVTOG TPOGEKTIKA TO EVOELO KO TOL VYPA GTOV EVOLAUECO YDPO ATOPPOPOVVTOL LUE

éva omdyyo TpocExovtag va pn petokivndel o évlepa 472,

Meléteg
e pio peAétn mov mpaypatoromOnke oe 33 eUUETPOTIKOVG TPEGPIMTEG GTO

Me&ikd otovg omoiovg gpputedTnke T0 Vuet kot mopovoidotnke to 2008 oto cuvedplo
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tov Association of Research for Vision and Ophthalmology (ARVO), n péon un
dopbopévn kovtv Opacn ftav 20/25, evad N pokpvi pn dtopbopévn petmbnke
ehappdc oo, 20/25 610 yEpovpynuévo 0pboiud Y. Kavévag acbeviic Sev avépepe
onNUavTIKn dA® 1 Baupog €L unveg petd v emépPoon.

Ot Slade et al ®® napovsiccav oto cvvédpio te ESCRS 10 2010 10t
anoteAéopata o€ 30 ELUETPOTIKOVG TPESPOMTES GTOVS OTOIOVE EUPLTEVTNKE TO EVOEUQL.
"E& pnveg petd v enépPaon n péon un dopbmuévn kovrivy 6paon frav 20/25 (J1) (4
ypappés Pedtimong), n péomn un dopbopévn evotapeon 6pact 20/25 (600 ypoppég
Bedtioon) kot kavévag acBeving dev Exace TAve amd dVo Ypappég PEATIoTA dopBmuévng

KOVTIVIG 1] LOKPIVIG OPO.OT|G.
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XKOIIOX ko XTOXOI tnc MEAETHX
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H avaykootntao ¢ perétng

O maykooog opyaviouds vyeiog vroroyilel 0T Thve amd Eva 600 exatoppdpilo
GvOp®TOL OTIG AVETTVYUEVEG XDPES £XOVV TPeGPL®TIO. GTNV Tapay@YIKN NAKia TV 45-
60 TV, TOV OTOI®MV EVOEXOUEVMG VO, ETNPEALEL CNUAVTIKA TIG EMAYYEAUOTIKEG TOVG

Spactnpromreg .

211 6100Aa0TIKY YELPOVPYIKT CNUEPO, GE AVTIOEST) LE TIC EVPEMG SLAUOEOOUEVES
nebdd0vE S10pHOONG AUETPOTIOV OTOS 1| LVOTI0, O ACTLYHOTIGHOG, 1 VIEPUETPOTIO LE
T gpron excimer laser 1 evoQaK®V, dev £yl akOua 0plobetOei n epappoyn tov
SPOPETIKAOV PeBOdWV avTipeT®mons TG tpecsPummiog. To dtabrhactikd
evookepatoedikd Evhepa Invue Lens €xel oxed100TEL Y100 TV OVTIUETOTION TNG
npecPooniog o avtv TV NAKLoKn opdda. Epputedetol 6to KEVIPo TOL KEPATOEIBOVG

TpecPLOTOV 0 010101 dEV EYOoVV AAAA O10.0AACTIKA GOAALOTAL.

"Ewc tdpa dev €xetl pelen el n aoc@areld KoL 1 OTOTEAECUATIKOTITO TOV
S1OA0GTIKOD AVTOV EVOEUNTOC, EVA TEPAV ATTO TN XPNON UNYOVIKOD HKPOKEPATOLOL OEV
Exouvv depguvnBel dALO1 0GQAAEGTEPOL TPOTOL SLAVOLENG EVOOKEPUTOEIOIKNG CTIPOLY YOS

Yo TNV ERPVTELGTY| TOV.
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Epgovntika Epotipate ko X1é)0u:

Ta epevuvNTIKA EPMTNLOTA TOV EIXE VO OTOVTIOEL 1] LEAETN GYETIKA LE TO

eVOOKePATOEIOKO SL0OANGTIKO EVOepO TOLV:

1)
2)
3)
4)
5)
6)

Empéper onuovtikn felticoon otyv kovivi opoon?

Ennpedler tn poxpivy opoon?

Eivou at00epo 1o evoeyouevo arotédeaud tov?

Ernpealer wy 1otoloyiki kot avotouiki oopn tov Kepotoeldong?
Eivou ikovoroinuévor ot ao0eveic mov vmofinOnkayv atnv eméufoon?

Yropyovv kaddtepor tpomor 016voiéng evookepaToeloikng anpoyyos?

O1 emoTNHOVIKOL GTOYOL TNG LEAETNG NTOWV:

1)

2)
3)

4)

No. upotevtel o Evleua ue oopaleio. oe Tovloyiotov 40 euuetpwTKOHS
TPETPOWTES.

No. moparxoiovOnBodv o1 acbeveic yia tovidyiotov 12 unveg

Noa avorvbei n aopalela kKai n OTOTELEGUATIKOTHTO THS EXEUPATHS T ODTO TO
ogaTnuo.

No. ueletnBei véog tpomog onuiovpyiag e EVOOKEPOTEOLOIKNG THPOYYAS UE

xpnon femtosecond laser.
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YXnpooio Yo v Emoetmpn

H dwotpipn vt amotelel TV Tp®dTN GYESIOGUEVT] TPOGTADELD TOV
SEPELVA TNV OGPAAELN KO TNV ATOTEAEGUATIKOTNTA TNG HEBOSOV EPPVTELONG
SLOAUCTIKOV EVOOKEPATOEDIKMV EVOEUATMOV Y10l TN XELPOVPYIKT| OVIIHETMTION
g mpecPuonioc. H onuacio g £101Kd 610 6KELOG TG ACPAAELN YIVETOL AKOLLOL
7O 0VGAOTIKY v ANPOel vITdYN dT1 01 aebeveig TOL VTOPAAAOVTOL GE VTNV
eméuPoon sivan eppétpmneg cuvnbmg pe TEAED pokpvy dpacn Kot Bpickoviot

OTNV MO TOPOYWYIKN TEPi0d0 TS NAKiag ToVG.

[dwaitepn a&ia yroo TV KowdTnTa TG S10OAAGTIKNG XEPOVPYIKNG EXEL KO
TO YEYOVOG OTL LEAETNONKE Y10 TPDOTN POPE 1 EQAPLOYN TNG TEXVOLOYING
femtosecond laser yio T dnpovpyio KEPATOEOKNG CNPAYYOS VIO TNV ELPVTEVOT)
Tov evhépatog. H epappoyn ovt mépav amd ) PEATIGTONOINOT TG TEXVIKNG
EvBeonc TOV QaK®V Y10 TNV TPESPLOTIO AVOTlYEL KO VEEG TPOOTTIKNG OE
HEAAOVTIKEG KEPATOEIIIKEG EVOOOTPOUATIKES Oepameieg OT®G Eyyvon
avTiBloTIK@V yia T Oepaneio KepatiTId®V, GIMKOVNG Y10 TOV KEPOTOKMVO,

ppoerafivng yio g Bepaneia cross linking emiong yio 10 KEPATOKMVO.
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EIAIKO MEPOX
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AMoOrlactika Evookepatociowka EvOsnata
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Mé£0ooor

1. Ileprypa@r] TOV EVOOKEPUTOELOKOV EVOENATOG:

To evdokeparoedko Evhepa (Invue Lens, Biovision AG, Switzerland) givot évag
SMAOESTIOKOG, SLOPOVNG, VOPOPILOG PAKOG SIGKOEIB0VE GYNILOTOG [E OLdpeTpo 3
Yoot Ko Tyog 15 pe 20 pikpopeTpo avaloya pe T S10mTpikn Tov dvvaun. To
Kevipka 1,8 yiAootd tov dickov eivar dvev S100AacTIKNG 16Y00G, EVE 1) TEPIPEPIKN
Covn eépet amod +1,25 £mg +3,00 D. 10 k€vipo Tov dickov vrdpyet omn 0,15 yilootdv
OV EMTPEMEL TN SEAELON OPENTIKOV GCLGTATIKMV Kot 0EVYOVOL Y10, TOV KEPATOELON
(Ewdva 5). To évhepa epeutedeTor 6 GNPOYY TOV ONULOVPYELTAL LLE TN XPNON EOTIKOV
HKPOKEPATOLOV EVTOG TOV GTPMOUATOS TOV KEPATOELOOVS GTO KEVIPO TOV OTTIKOV AEOVAL
TOV Un €MKPOTOUVTOC 0pOaA00. To mpotipndpevo Pdbog eppitevong etvar ota 3/5 Tov
KEPOTOELIKOV OTPOUATOG. O10TL TO cLYKEKPLUEVO BdBog Bempeitat, xpNOILOTOLDVTOG
VTOAOYIOTIKEG LeBAOOVG 1) O ALGPOUANG TTEPLOYN ELPVTELGNG Y1d T OLATHPN O TNG
OLO1O0TOONG TOV KEPATOELBOVS ©3)

Ta évBepa pépet Eva SUTAOESTIOKO OTTTIKO GVGTNLLOL TTOV PO MG TPOTOTOUEVO
monovision. Katd m pokpwvn 6pacn ot aktiveg mepvave amd ), eAevbepng and
SOTTPIKN oYV, KevTpikn {dvn Tov evOEpaTog Kot eotialovtal akpidg 6TovV
APPIPANGTPOELIN YLTOVA, EVG O AKTIVEG 01 0TTOIEG S1EPYOVTOAL amd TNV TEPLPEPIKT {DVN
Tov evhépatog eotialovtan pmpootd and Tov apeiPinctpoedn (Euova 6A) . Katd v
KOVTIVI] OpaoT| Ol OKTIVEG 01 0TolEg d1EpYovTOL amd TNV KEVIPIKN v Ba ectiacOovv
Omicev TOV AUPIPANGTPOELBOVG KOl Ol AKTIVES TOV SLEPYOVTOL OO TNV TTEPLPEPIKN LdVN
Bo eotacBobv axpifmg otov apeipinotpocidn (Ewdva 6B). Q¢ amotéreoua, povo to

TEPLPEPIKO TUN O TOL EVOELOTOC TTaPEYEL TN S1OPOMAN TNG OPOGTG Y10 KOVTE, EVD 1

49



KEVIPIKT| TEPLOYN TOL POKOV TOV O€ PEPEL SIUOAAGTIKN 10YD KO 1] TEPLPEPIKT TEPLOYN

TOV KEPATOELWOOVG TTOV OE PEPEL TO EVOELN ALPTIVOVV OVERPENGTN TN LOKPLVY] OPOOT).

Ndyog: 20um AldpeTpog: 3mm

Nepipepikn Zwvn pE SIOBAQTTIKR
Ovapn: +1.250 to +3.00D

KevTpikr oubirepn Juwvn
(1.8 mm)

EVTRIKR ©TTT yia
BiameparoTnTa ofuydvou Kai
BpeTmKwyY ougiwy (0.15 XiA)

Ewkéva 5: Ameikoviferan Sidypappa tou keparoeiBikod evBEparos Invue Lens (Biovision) |
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Eikéva 6 A: Katd Tn JOkpivi) 6paacn ol OKTIVEG TTou SIEPXOVTAI aTTO TNV KEVTPIKA TTEPIOXN
Tou evBEpaTog n otToia e PEPel BIOBAAOTIKNA dUvVAUN (UTTAE akKTiveS) Kal atTo TNV €AeUBepn
EVOEPATOG TTEPIPEPIKI] TTEPIOXT] TOU KEPATOEIOOUG (OIaKEKOUMEVES UTTAE aKTiveS) eaTIAOvVTAI
akpIBWG aTov auPIBANaTPoEIdr. O1 akTiveg TTou DIEpYOVTAI ATTO TNV TTEPIPEPIKN {Wuvn TOU
EVOEPATOG (KOKKIVES AKTIVES) TUYKAIVOUV EUTTPOCBEV TOU KEPATOEIBOUG.

Eikéva 6 B: Kard tn kKovTiviy 6pacn €vog avTIKEIJEVOU OTa 33 EKATOOTA Ol AKTIVEG TTOU
dIEpYovTal ATTO TNV KEVTPIKK TTEPIOXN TOU VBEPATOG N oTToia O Pépel DIABAAOTIKA duvapn
(utTAe aktiveg) eoTialovTal OTTIoOev Tou Ap@IBANCTPOEIBOUC Kal atrd TNV AEUBEPN
EVOEPATOG TTEPIPEPIKI] TTEPIOXT] TOU KEPATOEIOOUG (OIAKEKOUMEVES UTTAE QKTIVEC)
gutTodiCovral atd Tnv ip1da. O1 akTiveg TTou diEpXovTal aTTd TNV TTEPIPEPIKY Wvn TOU
EVOENATOG (KOKKIVES OKTIVES) TUYKAIVOUV Kal ECTIALOVTAI ETTi TOU APPIBANCTPOEIDOUG.
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2. Xepovpywn Teyvikn

H xepatogidikn onpayya dnuovpysiton pe ) fondeta pnyovikod

pikpokepatopov (Visitome 20-10 Microkeratome, Biovision AG), amotehovpevo and pio

KEVIPIKN HoVAda 1 omoio EAEYYEL TNV THEST AvappOPNONG OTOV KEPATOELDN KOOMDS Kol

TNV TOOTNTO KoL T GLYVOTNTA TOAAVTOGONG TG AETIO0S KOl 0tO TOV KEPATOLO TOV PEPEL

oTNV GKPN TOV £Val SOKTOAMO avappOPN ot 0 001G EPOPUOLETOL GTOV KEPATOELON
aKVNTOTOIMOVTAG TO BOAPO Ko emTpémel oty Aemida vo dtavoi&et tn onpayya. ‘Evog
€101KOG evOeTnpog e epPoro amoPoAng ypnoiponoteital yio Ty TpomOnomn Kot

tomoBénon tov evBépatog ot onpayye (Ewova 7).

Kevtpuai] povasa EvOemipag

i "EvOepa-@axdg
Mikpokepatopog

AaKTOMOG
aveppoenong

Eikéva 7. AtreikovideTal N povada TOU PNXAVIKOU JIKPOKEPATOUOU TTOU
XPNOIUOTTOINBNKE yia T IAvoIEn TNG arjpayyag
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Xetpovpyixoi ypovor: AVo Aentd PLeETA amd TV TOMKN avoucOnacia, To onueio Tov
KePATOEIDOVS TO 0010 AVTIGTOLXEL GTOV ONTIKG AEOVA LOPKAPETOL, YPT|CLOTOLDOVTOG TO
LKPOGKOTIO KOl T GLOKEVT| centration Tov excimer laser [Allegretto Laser 400 Hz
(WaveLight Laser Technologie, AG)]. ['ta tov kaBopiopod tov ontikov a&ova, {nteiton
amd Tov achevi) va kot otabepd mpog To onpeio tpooniwong tov LASER kot o
KEPOTOELONG LOPKAPETOL GTO ONLUELD TOV avTIoTOLYEL oTNV OvTavdkiaon Purkinje
(Ewova 8A). TIpokeipévou vo petwbei n mbavotto 0 opoagovikdg Uy oviGrovs ToV
LKPOGKOTIOV VoL 0ALOIDGEL TNV avTavakiaon Purkinji o yeypovpydg kakeitar va
YPNOLUOTOGEL LOVO TOV £vOL TOL 0POaAUO (TO 0POaAUO TTOV avTIGTOLXEL GTOV 0POAALO
Tov acBev mov yepovpyeital, eEacpaiilovag Kotd To SuvaTd OTL LIKPOSKOTIO Kol
avtavdikiaon ivor evBuypappucpéva. H mepupépela Tov kepatoedohs HopKapeTL
EYOVTOG MG KEVTPO TOV OTTIKO d&ova pe ) xpnomn marker névte aktvev (EpiPal marker
Northwood Co. CA) (Ewdva 8B). O daktuAl0g avappOd@NoNg EPATTETOL GTOV KEPATOELON
KO TOV 0VOPPOPA TPOKELUEVOD VaL TOV TN pel oTadEPO KOTA TN SIUPKELN TNG TOUNG
(Ewdva 8C). O pukpokepatdog KatevhouveTat pvikd Kol 6TAUATAEL EAAYLOTO LETA TO
KEVTPOL 1oL Kepatoedovs (Euwova 8D kot E). "'Yotepa and t dnpiovpyio T onpoyyog
0 WKPOKEPOTOUOG VITOYWPEL Ko pe T Ponbeta tov edkov evBetpa (Ewkova 8F)
enputevetal to £vepa otov kepotoedn| (Euwova 8G).

Metd v enépPaon ypetdleton evotdiasn AsEapebaldvng 1% cvvdvacuévn pe
Tounpapvkivn 5% (Tobradex, Alcon, Fort Worth, Texas, USA) técoepig popéc v

nuépa ya técoepic efdopdoeg kabmg kot Provummpopévn Natpiov 0.03% (Ocuflur;
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Allergan, Irvine, California, USA) 1€c0epig popéc nuepnoimg yio 2 NUEPEC.

Eikdvia B: O KEpa1oedid POpRASETdl 00 KEVIDO TToU OWTHIToNE OTov oM TS dfova (A) Kal ye
Baomn autd papedpetan kal n wepspépesa tow keparcedolc (B, oty omola mpooappdletar, o
Saxtihios avippognane (C), kKl O Wkpokepardpod dpyider my Sidvain e ofpavyas (D ki E).

TOU OTRWMATOE Tow KEpgToedolg (&)

Me tn forPeia evBeTrnpa o oToicg aTEpyeTal evidg TN onpayyog (F) 1o &vlepn ToTToBeTeiTg) evTog
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3. [IAnOvopoc acbevarv

Kpitijpra coppuctoyng: X pekét copneptinednkay acbeveig nlikiog 45 €wg 60 etdmv.
Mn SopBopévn omtikn o&utnta yo v kovtvi 6pacn (MAOOKO) €wg 20/50 ko yuo
™ pokpwvn 6acn (MAOOMO) tovAdyiotov 20/30. BéAtiota d1opBmpévn onttikn oEvTnTa
pe dropBwtikovg eakovg yia kovtd (BAOOKO) kot yia poakpid (BAOOMO) 20/20, pe
oQuPKS 1odvvapo petaéd -0,50 ko +0,50 Aromttpieg (D). Kébe acbevng énpene va
elvat ypnog YLaAM®dV KovTiviig 6pacmg Yo ToOLAdyloTtov Eva ypovo. To mhyog Tov
KePOTOELD0VG Empeme va. eivar peta&y 500 ko 600 um Kot 1 GLYKEVTPOGT TOV
evE0OMALOKMV KLTTAP®V ToVAdy toTov 2000 KbTTapo/mm?.

Kpitipia aroxleiouov: Ot acOeveig amokieiovtay amd v pelétn av etyav:
aotiypatiopd tave ond 0,5 D 1 avdpaAio aoTiypatiopd, SIGUETPO KOPNG UIKPOTEPT amd
3 mm o€ pecomKEG GLUVONKEG, BOAEPOTNTEG TOV KPLGTAAOEIDOVS (POKOD, IGTOPLKO
eMiKTNTNG 1 KANPOVOLIKNG TafoAoyiag Tov Tpdchiov 1 omicBiov nppopiov 10 o@HaAoD
N 1otop1kd o&eing N YPOVING GLGTNUOTIKNAG VOGOU.

H peiétn eyxpibnke and v emrponn deovtoroyiag tov [avemiotnuiokon evikod
Noocokopeiov HpakAgiov, kot axorlovOnoce tig apyés e cuvOnkng tov Edcivki. Ot
acbeveic cuppeteiyay apov cuinTovcay To TOUVA 0OPEAT Kot ETTAOKES LLE TOV VITELOVVO

10Tpd Kot apod VIEYPAPAY EVIVTO cLYKATAOEGNC.
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4. Khvikn e€étaon

[poeyyeipntid o acBevig vtoPaAlovtay 6g TANPT 0POAAUOAOYIKO EAEYYO TTOV
ePlEAPPove: PLGIOAOYIKO Kol KUKAOTANYIKO SLoOAOGTIKO EAEYYO Y10 LOKPLYL GE
amooTaoT 4 PETPOV Kot Yo KOvTd o€ amdotaon 33cm, Tonoypapio KEPATOEDOVS, TECT
evocnociog ot eoTeEV) avtiBeon, availvorn HETOTOV KOLOTOG, TOYLUETPIN
KEPATOELDOVG, EVO0ONALIOGKOTNON, Plopikpookonnon, tovouéTpnon kot e&étaon fuboo.
O KaBop1opOG TOV ETKPOATOVVTOG 0POUALOD TPOYHATOTOOVVTOY VIO PEATIOTO
dopbopévn ontikn o&dTNTa Yo pokpld e ) xpnon tov four dot test kot Tov card-hole
test. O ac0evng KOTOTLY VTOPAAALOVTOV GE SOKILOGTIKT (P10 MONOVision PaK®V Yo

TovAdytotov 30 Aemtd.
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40.Teot OnTikng OSuTnTOg

H poxpwn ontikn o&vrta petpndnke ypnoponowwvrog nivakeg ETDRS (Early
Treatment of Diabetic Retinopathy) ota 4 pétpa andotacn. H kovtivi ontikn o&vtta
petpnnke oe 1loodvvapo Snellen oe andctaon 33 EKATOGTOUETPOV VIO POTELVH TNYN
1000 cd ypnoonowdvrag tov tpononompévo mivoka ETDRS kovtivig 6paong (IVO,
University of Crete) ywn evpeia Evpomaikn ypnomn. Okeg o1 petpnoeig
wpaypotomomtniay dtoeHaipa Kot povogbaipa. O kopiopyos opOainodg kabopiotnke
vtd cuvOnkeg BAOOMO ypnoipomoidvtag pio KApTo Le KEVIPIKY 0T 2
EKOTOOTOUETP®V OO TNV oMol 0 achevig KaAobvtay va £6TIdoEL 6TOYO oe amdotaomn 4
HETPOV Kot eETaAnBevovay pe T yprion tov four dot test. Katodmy apov o pn emtkpotng
0pBaAnog eiye emeyel epapuoloviay okeAeTOG 0pAGE®MS Y10, TOLAGYLIoTOV 30 AemTd
TPOKEWEVOL Vo eEETAGTEL 1] VoY TOL 0lGOEVOVG e O10pHmOT LOVO-OpaoTG e KOVTIVI

dopbmaon 610 PN emtkpoTovLVTe 0POUANS dlopB®UEVT KATA TO IOV .
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4B. Teot Ontiknig [lowotnTog

H avdivon petdnmv kopotog tpoyuatomombnke ypnoyoroidviag to WASCA
COAS Wavefront Analyzer (Carl-Zeiss Meditec, Germany). OAeg o1 peTpnoelg
TPy oToomOnKay vrd KuKAOTANYia Kot avaAvOnKav dtapetpot 3 kot 6
yMmootopeTpmv. Ot cuviedeotés Zernike Tpitng ko T€TOPTNG TAENG EANPONCOV
TPOKEEVOL VO VITOAOYIGTOVV O TIUEG TNG HEONG TETpaY®VIKNG pilag [root- mean -square
(rms)] yio eKTpomES VYNANG TAENG KOt Y10 CPUPLKES, KOUUATOEWELS KOt SiknV TPLPUAALOD
EKTPOTEG,

H tomoypapio kepatogldohe mpayLaToTotOnKe YPNCIUOTOIDOVTAS TOV TOTOYPAPO
Topolyzer [(Wavelight Topolyzer (Wavelight Technology AG, Erlangen, Germany)].
O)eg 01 TOTOYPaPIKEG EKTPOTEG aVOADON KAV Yol STUUETPOVS 3 Kot 6 YIALOGTOUETPOV.

H evaicncia ot potewvn avtibeon (EPA) avalvbnie ypnoiponoidvog to
petpnm FACT (Functional Acuity Contrast Test, Stereo Optical Co. Inc.USA). Ot
LLETPNOELS TPOLYLOTOTOONKOY TPOEYXEPNTIKA GE POTOTIKESG KO LEGOTIKEG GUVONKEC,
ue N yopic 0aupoc, dStoEOaipa Kot LovOeOaApO Kot ETAVOANEONKAY KOTA TOV TPOTO,

TPiTO Kot dWOEKATO HETEYXEPNTIKO LUIVAL.
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4y. Xvveotiokl) LASER Mikpookomio (Scanning laser confocal cornea microscopy)
H ovveotiokn pikpookomio mpaypotorondnke pe Eva tpomomompuévo laser
ocvveotokd opBaipoockomio (HRT II, Heidelberg Engineering, Germany) mpogyyeipntikd
KaBmg emiong Kol Kot ToV TPAOTO, EKTO Kol OMOEKATO PETEYYXEPNTIKO punva. EAnedncay
EIKOVEG G€ O1A.POPA EMTEDN TOV KEPATOEIDOVG OTO KEVTPO TOL KAHMG KOl GTNV TEPLPEPELDL
Tov evBépartog. ITocotikn ekTipunom ¢ GLYKEVTPMONG EVOOINAMAKDOY KLTTAP®V
npaypotomombnke oe kdbe pétpnon. Kotd tov tpito pnva vroroyilovtay emiong kot to

Babog eppvtevonc tov evhépatog.

49. Epotpotoroyia

Ytovg acBeveic elntn va Babpovopncovy Tic akdlovbeg epmTHOELS
TPOEYYELPNTIKG KOOMG KOl KOTA TOV TPiTo, EKTO Kot dwdEKaTO Uiva divovrog Eva fadud
amo6 to 1 €wg xan to 4: 1) Iwg extiuag v MAOOKO otig koOnuepivég oov
opaotnpiotnres? (1= kakn, 2=apetapAnm, 3=xain, 4= eEopetikn), 2) [Mwog extipdg ™
MAOOMO oTig kKabnuepvég cov dpactnpromres? (1= petopévn, 2=eAa@pmg LEIOUEVT,
3=o%ed0Vv auetapAnt, 4= apetapintm), 3) [16co cuyva xpnoonoteic yoaid yio kKovtd?
(4= mavta, 3=y10 TEPLOGOTEPES OMO TIG HGES KOVTIVES OPAOTNPLOTNTES, 2= Y10 AYOTEPO
oo TIG PIGEG KOVTIVEG dpaotnplotnteg 1=moté). Meteyyelpntikd epmtOnKav eniong:
Avtihoppavecar potevd otepdvia (AGAwg) 1 aupog? (var 1 Oxt) kot av “voar” 16co

ovyva (Tévto, cuYVA, CTOPASIKA OF TTOAD GTAVLXL).
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4¢. LTATIGTIKI 0VAAVGT

H ototiotikn avaivon g onTikng 0EVTNTOG TPOYUOTOTOMONKE LE TO
npoypoppa Microsoft Office Excel 2003. H otatiotikn aviilvon TovV HETPHOE®V OTTIKNG
noldTnTag Tpaypotomomonke pe to wpdypappa SPSS16.0 statistical package (SPSS Inc.,
Chicago, III). Ot ektpoméc HETOTMV KOUATOS ovoAhONKOY PN GILOTOL®VTOG TO paired t-
test koar 1 EQA perprinke pe o Wilcoxon signed ranks test. Tipég p value < 0.05

BepnONKAV GTOTIOTIKA GMUOVTIKES.
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Amoteliopata

Yvvolkd 446 voynelotl acbeveic eEeTdonkay ek TV omoiwv 45 TAnpovoay
OAaL TOL KPLTHPLoL EMAOYNG KOl CUUTEPLEANPON GOV 0TI HEAETNG. & OAOVG TOVG OCOEVEIG
TpoypatomoOnke n emépPoocm kot OA0l TopaKoAoVONONKOY HETEYYELPNTIKA Y10 VL
xpOVO. Xtov Tivaka 2 TopabfETovTon To SNUOYPAPIKAE Kot KAVIKA TPOEYYELPTIKA

OEOOUEVAL.
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Anpoypogikd-Ilpogyyeipntika Agoopéva

XUVOMKOG aprOpog acOevov 45 Eppetpomikol mpesPfommeg
IMopakoiovOnon 12 Mnveg

Appeveg/Oniveg 26/19

Ag€roi / Aprotepoi 0@Baipoi 21/24

Hlwia (¢11) 52,34£3,3 (range: from 47 to 58)
"EvOgpa (D) 2.1£0,3 D (range: from 1,5 to 2,8)

MAOOMO (Snellen Icod0vapa) | 20/25 or better (range: from 20/25 to 20/16)

BAOOMO (Snellen Icodvvapa) 20/20 or better (range: from 20/20 to 20/12)

SEQ-D 0.3+0,3 D (range: from-0,3 to +0,6)

MAOOKO (Snellen Icodvvapa) 20/50 or worse (range: from 20/50 to 20/80)

BAOOKO (Snellen Icodvvapa) 20/25 or better (range: from 20/25 to 20/20)

SEQ-N 2.1£0,3 D (range: from 1,5 to 2,8)

Méon woyopeTpio (LIKPONETPA) 556 + 35 (range: from 501 to 617)

Mivakag 2: My Siopbwuévy ontikii olotnro yra poxpivii opacn (MAOOMO), Bétiota
oopOwuévy omnixiy oldtnra kot uoxpivy opaocn (BAOOMO), Zpaiptio 10000vauo yio. uarxpivy
opoon (SEQ-D), My dropBwuévny ortikn olotnta yra kovavy opoon (MAOOMO), Béltiota
oopOwuévy omnikiy oldtnra yio kovavy opoon (BAOOKO), Zpaipio 16050vouo yia koviviopoon

(SEQ-N), Avomzpiec (D)




1. Amoteréopatao ontTIKI 0SVTNTOG
lo. Axpifera

>t Ewoéva 9 paiveton iotdypappo e akpifetog oty emtyeipodpevn dtopbmon
KOVTIVIIG Opaons. Metd tnv enépfaocn n amattovpevn emmpocetn dontpikn dvvaun yio

Kovtvn Opaon wepopiletar otig + 0.50 D 610 98% TtV yepovpynuévev opBaiudv.

45 Eyes
12 months postop

B0R T
T0%%
E G0
T
40%
s 308, 24%
® 20
108% Py 204
ml::l T T T T T T 1

<-1.00 fom-1.00 from 0,50 fom 013 from +0,14 from +0.51 = +1.00
to -0.51 o -0.14 to +0.13 to +0.50 fo +1.00

Accuracy: Postoperative additional power (D)

Ekdva 9: lotdypappa akpifeics atny emixeipoUpevn BiopBwan kovivig dpaons. To
Q8% 1w cgpdahywy TToU KElpoUpyniBnray elyay akplfeia £0.50 D

1B. AmotereopaTikéTnTo KO XT00epoTNTO

¥t Ewdva 10 answovilovran wotdypappa pe ta tocootd g MAOOKO yia
KGOe 6TAd10 TopakorovOnon 610 XEPoVPYNUEVO 0PBaAUS, Eved oty Ewkova 11
ameKOVILETOL IGTOYPOLLLLOL LLE TO. GUYKEVIPOTIKG AmOTEAEGLOTO U1 S10pBOUEVIG OpaoNS
010 yepovpyNéEVo oeOaipd. Ta telkd cuykevipoTikd anotedéspato T MAOOKO
ntav 20/20 og 29%, 20/25 1 koAvtepa 6€76%, 20/32 1| kaldtepa o 98% wan 20/40 1

Kalvtepa o€ 100% ot0 xepovpynpévo opBaipd aird kot dtoebaipa. I'ia tn MAOOMO
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T GLYKEVTPOTIKA amoteAéopata ftav 20/20 og 7%, 20/25 1 kaldtepa og 36%, 20/32 1
KaAvtepa o€ 82%, 20/40 N kardtepa oe 93% and 20/50 M) kaidtepa oe 100%, evad

SoeBoipo frav 20/20 og 20% kot 20/25 1 kKahdtepa o€ OAOVG TOV 0cOEeVELG.

45 Eyes
12 months follow-up @ 20/50 or worse
m 20/40
020/32
100% 0 20/25 or better
L 78% 78% 76%
< 65% ] ]
Sl -
=]
- 33% 33%
25% 24% 20% 20% 229
0% ﬂ Iﬁ 2% 2%| 2%|
preop 1 week 1 month 3 months 6 months 12 months
Follow-Up

Eikova 10: lo1dypappa oraBepdinTag KATd To oTToio armelkoviovial 1a TTOC0CTA [N
BIopBWNEVNG OTTTIKIG 0£UTNTAG GTO XEIPOUPYNHEVO 0GpBaiud yia KovTiviy Opacn og
KdBe o1adI0 TTApaKoACUBNONG.

@ Postop UNVA (operated eye)
45 Eyes m Fostop UNYA (hinocular)
O Postop UDVA (operated eye)
12 months rmmp‘ 0 Postop UDVA (binocular)
120% 100% 08% B98% 100% 100% 100%
100% T
P 76% T6%
E‘ B0%
= B0%
= 40% mmw
0% ; ; ; ;
20020 2025 2v32 20740 20050
Cumulative Snellen Visual Acuity (20/x or better)
Eikdva 11: loTéypoupa amoTEAESUAnIKSTNTAS Kard 1o oToio arme kovifovtal Ta
TUYEEWT pUTIKG TTOoo0Td yig ka8 povala dpaong SEywpidtd ng un fiopSupivng
eTTIKAS 0EUTHTAS Vig paxpId kal kovid, SibpBalpa Ko povegdahpa.
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1y. Acgarero ko Emmhokég

2ty Ewova 12 anewovilovtan o1 petaforég oe ypouués BéATiota d1opBopévng
opaongs. Kavévag acbevig dev €xace 500 1 mepLocoTEPES YpaUUEG Opacns e BAOOMO
070 XEPOLVPYNUEVO 0POaALS Katl 1 d10¢pBaium BAOOMO mapépeve otabepn o€ AoV
Toug acbeveic. Tpeig acbeveig éxacav pio ypapu BAOOMO o610 yetpovpynpévo
oPBaApd. Qotdco 10 VB dev apalpEtnke KaB®G o1 acbeveic fTav AmTOAVTMC
avomotnpévotl pe tn 610@0aiun MAOOKO kot MAOOMO. To c@oaipikd 16000OVALO Yo
pakpvn 6paon petafAndnke ond -0.27 £ 0.33 D (range: and —0.75 éwg +0.63 D)
npoeyyepnTikd og -1.20 + 0.28 D (range: and -1.69 ém¢ -0.50 D) dmdexo unveg
peteyyepntikd. H BAOOKO nopépetve otabepr| ota 20/20, pe petopévn omaitnon o
Betikn cpapikn d16pbwon amd +1,87 D og +0,55 D.

Agv mapotnpnOnie Kopio S1eyyEPNTIKY ETTAOKN KOl KOO LETEYYELPNTIKN
EMTAOKT KOTA TOLG dMIEKO PVES TapakorovOnong. Eniong kavévag acbevig dev
enpavice BOAWGOT KEPOUTOEIDOVG KOTA TN PLOUIKPOGKOTNOT GE KOVEVO GTAOL0

mopaKorovOnonG.
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45 Eyes O CDa,
12 months postop W Binocular COVA

0O ChvA

% of Eyes
2

Loss 3or  Loss 2 Less 1 Mo Change Gain 1 Gain 2 Gain 3 or
mare Safety: Change in Snellen Lines more

Eikdva 12: |oT6Ypap Na ao@paheas Kard 1o oTmoio armmeikavifowtal ol peTafoiéc o

yoouues BEATIoTa SlopBupévig dpaong. Tpex aofevelc £yaoay dia ypappn Beanara
Siopbwpdvne oTmks cElinrag yia pakpiviy dpaon.
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2. Anoteréopata ORTIKNG TOLOTNTOS
20. AvaAoon EKTPOTOV

On ektpomég vynAng TaéNg petafanonkay omd 0.40 £0.17 o 0.55 £ 0.14
pikpopetpa (p<0.05) ota 6mm kor and 0.07+ 0.02 og 0.16 £ 0.04 (p<0.05) ota 3mm Yo
TO GLVOAKO OTTIKG GVoTN L TOL 0POaAN0D Kot ad 0.31 £ 0.08 o€ 0.69 +
0.1Tpkpopetpa (p<0.05) ota 6mm kot awd 0.1440.05 oe 0.27+0.07 (p<0.05) oto 3mm
v Tov kKepatoedn (Ewova 13). Erov [livaxka 3 aivovtot ot petaforéc OAmV TV
EKTPOTTAOV VYNANG TAENG o€ péom TteTpaywvikn pila [root mean suare (rms)] yio to
GLUVOMKO OTTIKO GUGTI IO TOV 0OPOUALOD KOt Y10, TOV KEPATOEWN| 6Ta. 3 Kot 6
YMOGTOUETPOL SLAUETPO TPOEYYELPNTIKA KOl LLETEYYEIPNTIKAL.

Koatd ™ 0100rhaoTikn) aviiluon Tov HETOT®OV KOPOTOG emPBefaidOnke 6Tt TO
SOAOOTIKO OMOTELEG O TOV EVOELATOG GTOV KEPOTOELDN| TTEPLOPIlovTaV GTO KEVTPLKA 3
YMOGTE TTOV AVTIGTOLYOVGE GTN SIAUETPO TOV KOl OTN SIAUETPO TNG KOPNG KATA TNV
Kovtvn 6paon) . Katd tnv dtabiactikn avédivon ontikng {ovng 6,5 yiiootmv,
CLUTEPTAAUPOVOUEVOV KOl TOV KEVIPIKMY 3 YIAMOGTMOV, TOV OVTIGTOLYEL TEPITOV 0T
SLUETPO TNG KOPNG KaTd TN pokpwvy Opacn, e&acbevodoe 6e OA0LG Tov acbeveic TO
dbraoTkd amotéhespa otov kepatoedn (Ewdva 14). Katd v avdivon tov petdnmv
KOMOTOG pe itrace otnv €1Kova 15 eaivetal 6Tt To OTTIKO OMOTEAEGLO TOV EVOELOTOG

nepropileron otV TEPPEPIKT TOL {DOVN TOL PEPEL Ko T dabAaoTiKy dSHvoun.
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HiV(lK(lg 3 Higher order aberrations
RMS (Root MEAN Square)
Total eye Corneal
Zernike RMS Preop 1 year P value Preop 1 year P value
(Root Mean Diameter Mean £SD Mean £SD Mean £SD Mean £SD
Square)
6mm 0.10+0.07 0.14+0.14 0.15 0.09+0.07 0.34+0.12 <0.001
73 3mm 0.03+0.03 0.05+0.04 0.08 0.05+0.04 0.13+0.05 <0.001
6mm 0.22+0.20 0.17+0.14 0.32 0.13+0.10 0.25+0.12 0.01
z,"! 3mm 0.03+0.02 0.08+0.05 0.001 0.06+0.06 0.12+0.06 0.006
6mm 0.10+0.09 0.20+0.13 0.01 0.12+0.07 0.18+0.10 1
V2% 3mm 0.02+0.01 0.04+0.03 0.03 0.04+0.03 0.09+0.07 0.006
6mm 0.09+0.07 0.27+0.17 <0.001 0.13+0.09 0.14+0.14 1
VA 3mm 0.02+0.02 0.07+0.04 <0.001 0.06+0.04 0.07+0.03 0.62
6mm 0.05+0.04 0.09+0.08 0.02 0.04+0.03 0.08+0.51 0.31
7"t 3mm 0.01+0.01 0.02+0.02 0.20 0.03+0.02 0.03+0.02 0.78
6mm 0.04+0.03 0.06+0.04 0.02 0.02+0.02 0.05+0.06 0.53
7, 3mm 0.01+0.01 0.02+0.03 0.24 0.02+0.01 0.04+0.05 0.04
6mm 0.19+0.10 0.18+0.11 0.90 0.09+0.06 0.38+0.11 <0.001
z, 3mm 0.02+0.01 0.03+0.03 0.11 0.02+0.02 0.07+0.05 0.001
6mm 0.05+0.04 0.06+0.05 0.26 0.05+0.03 0.12+0.07 1
v 3mm 0.02+0.01 0.03+0.04 0.18 0.02+0.02 0.04+0.03 0.005
6mm 0.05+0.04 0.07+0.06 0.24 0.05+0.03 0.12+0.07 0.01
z, 3mm 0.01+0.01 0.03+0.01 <0.001 0.03+0.02 0.05+0.03 0.11
3" and 4" order 6mm 0.40+0.17 0.55+0.14 0.004 0.31+0.08 0.69+0.11 <0.001
aberrations 3mm 0.07+0.02 0.16+0.04 <0.001 0.14+0.05 0.27+0.07 <0.001

68




WAVEFRONT ABERRATIONS

6 mm
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Eikéva 13: IOTOYPANA OTO OTTOIO ATTEIKOVIZOVTAI OAES Ol EKTPOTTEG
UYNARS TAENG kKepatoeldoUsg GE OTTTIKE SIAHETPO 6 XIAIOCGTOUET pWV.

Wavefront Analysis

{(£enal reconstruction)

S‘U.Fﬂb.l'_ﬂﬂﬂm Suigal Sphera
(034! 2,08
Cyldingar Cyilngar

<050 X 160 LLED X174

(o.84)
Cylinder
026 X 16T

Ewava 14: AmeikoviZeras n SiafAcomikr avdhuon PETOTTwy KUUCTOS Kard Tnv
orrold Sigaiveral f SIapopeTikn G@mplkn EXTpoTi HETail otk g Swapdt pou
3.0 Kol S yihooTORET plo




Eikova 15: Ameikovileran pe itrace n Sabiaonixn avaAuon PETOTTwY KUparog,
drrou arrodemviouy Gn 1o ommnkd amotéAeoyua 1o evBiparog Teploplleral pdve
STV OTTTIED Tou Juwwvn.
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2B. Tomoypa@io KePATOELOO0VG

O kePOTOEIKOG TOTOYPUPIKOG OOTIYLUTIGHOG peTafAnOnke and -0.64+0.37
(range: from -0.10 to -1.6) D o -1.11£0.28 (range: from—0.7 to-1.6) D. Méon
LETEYYXEPNTIKTY aoTIYHOTIKY petofoAn rav -0.44+0.19 (range: from -0.18 to -0.83) D o¢
péco dEova (degrees) 169.46+£21.72. O pécog KEPATOUETPIKOG OEIKTNG TAPOLGINGE
avénon and 41,99 D oe 42,97 D. Zmv Ewdva 16 anccovileton tomoypopio
KEPATOELDOVG 0l60eVOVS 6TOV 0Toi0 €Yl TomoBetNn el To £vOepa TPV Kol 6 Pveg Petd v

EUPVTELOT).

TCAT  Feollemroa

© IETYETE |
‘L
kDE"JH '_ |
B N : ” E

DIFFERENCE I I -

.,#

Eikova 16: Ameikoviferal urrddelypa romoypagpias evig aodevels
TTROEYXEIQNTIKG kan £51 PrvES PETE Tnv ETTEURQGN,

2y. EvaweOnoia oty gotaivi) avrideon
H evaitobnoia ot potevn avtibeon peimdnke oto yeipovpynuévo oeHailod oe

OAEG TIG oLYVOTNTEG Ko d1aT PN ONKE LEIOUEVOG GE OAEC TIG LETEYYELPNTIKES LEPES
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TOPOKOAOVONONG. VIO PECOTIKES KOl PMTOMIKEG GUVONKES. LTATICTIKG ONUOVTIKY|

peimon mopatnpROnke yia tig cuyvotnteg v 6 ¢/d, 12 ¢/d kau 18 c¢/d (p<0.05) ywo

LECOTIKES KOl QOTOTIKEG cLVONKeS. Melwon ot 10p0aAun evoicOncia ot POTEWVN

avtifeon mapoatnpnonke povo otig VYNAEG cuyvotnteg towv 12 ¢/d and 30.53 £19.26

mpoeyxelpNTIKA o 15.25 £ 12.25 dddeka pnveg peteyyeypntikd (p<0.05), kot tov 18 ¢/d

amd 9.90 + 8.04 mpoeyyeipnrtikd oe 4.00 £ 3.58 peteyyepntikd (p<0.05). Ztnv ewéva 16

aneikoviCovtat ot petaforéc g EPA oe pecomikéc cuvinkeg 6To XELpovpynUéVo

0POaAS Kol S1OPOALLL.

A}

Tpeaied Epa msnop concibons

[=L g T

L]

[~

B)

B e e opi; Condtinng

P Barn W% T1

[ ]

Eikava 17: ATTeIkoviZETC n HETGROAN GTNV EUCISENaia uTENTS
VTISEONS OF HECOTIKES QUVENKES 010 XEIQOUPYNUEVD oPEaApd Kai

BndgpBoi o

72



3. Laser Xvveotioki) Mikpookomia
(Metaforég 1TOVE KEPATOELOOVS KOL ZVYKEVTPMOT EVOOINAIKAOV KUTTAP®V)

Agv mapoatnpnOnkov og Kavévay acbevn petaforég otn S0 Tov KEPUTOELOOVG
KO T LOPQOAOYIO TV EMONALIK®OV KVTTAP®V, TOV KEPUTOKVLTTAPM®V KOl TOV VAV
KoALOyOVOV. ElkOveg 10U KEPATOEIBOVG TAPOVGIOGAY PVGIOAOYIKA EMONALOKE KVTTOPO,
VROEMONALOKS VEVPIKO TAEYLLO, KEPATOKVTTAPO UTPOGTA Kol TIGm amd To £vOepa Kot
evooniokn popeoroyia dmoeka pveg petd v eppoutevon (Ewova 18).

H ovykévipmon twv evoodnlakdv KuTTtdpmv 0V TaPOVGINcE GTATIGTIKA
oNUAVTIKEG LETOPOAEG KOOGS TpoeyyelpnTika NTav 2485 + 237 (range: amd 2088 £m¢
2693) cells/mm * kot kotd 10 Swdékoto pve Tapakorodinong fitay 2365 + 333 (range:

omd 1978 émg 2690) cells/mm .

Ekdva 18: Kard rnv cuveanigrr JIKposkoTia maparnaeital n fuwvn
dvieBey Tou evBEpatog (a), 1o evBepa (B, ¥ kal d) kal f Teplox
KATWEEY TOU EVBELOTOS (£ ka1 OT) va un eTneedaiowy 1ry Sopn 1ou

| KERPOTOEBIkol 1o1o0

To BaBog eppiTevong emdidyOnke va givor ota 3/5 Tov OAKOV ThYOVS TOV

kepoatoeldn. Katd péco 6po frav 332 + 20 (range: from 280 to 348) microns. H oyéon
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peta&y tov Paboug eppvtevong kot g MAOOMO kot MAOOKO vroloyiotnke
YPNOYLOTOIDVTOS YPOUUIKY avdAvon Kot Pearson cuoyétion kot de Bpédnie va vdpyet
OTOTIOTIKG onUavTikn cvoyétion pe T MAOOMO (r=-0.16, p=0.20) 1 pe Tn MAOOKO
(r=0.02, p=0.1). Zmv ekdva 19 ko 20 anewcoviletal 1o EvOepa 6TOV KEPATOEON UE
VIEPTXO VYNA®V GLYVOTHTOV (Artemis) Kol [e OTTIKY Topoypagio TpocHiov nuipopiov

avtiotoyya (OCT Visante).

| Elkdval9: ATeikoviZeral 1o EvBEPA EVISS TOU OTPUINGTS ToU
KEpaToelBous He UTTESI YO UgnAly guyvoriwy (Artemis)
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Image Analysis Report os

Farksnt Sadim

EEINS i Fe-r e Visante*OC1
Erate ol Wirhi 7 TIRES T en et ENTERME SEGMENT AT
Pakent iD: CTai 3TIITCATE e S SBPE PR SN Rt

Folarisstinm 9.0 Probsosl Eomos Peaily
Emmi dals R0 LS 0T Ak 16 m el @B i Do T b d gl Plas O
10w @t
002 mm G e DA

...... TR

Eixova 20: Ameikovileran 1o £vBepa evidc ToU OTpWUQIog 10U Keparoeidr| He
OTITIET) ToPoypagia mpodsdiol nuigopiou (OCT Visante)
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4. Epotpatordyia

H gwova 21 deiyver ™ Babpovounon tov acHevodv ota EpmTNUATOAOYIO TOV
CUUTAN POV GYETIKA LE TO PaBUO 1KOVOTOINGNG Y10 TV Kol LETEYXEPNTIKN S1OPOOAUN
MAOOKO kot MAOOMO kat TV avayKodtnTag ¥p1ons YOOAM®Y Yo KoVId. TV
EPMTNOT €AV TAPOTNPOVV POTEWVN GA® 1 OduPog peteyyetpntikd: 82% amdvincav “oxt”

kot 18% amdvinoay “var”. Awd avtovg Tov andvincav “vor’: 68% amdvincav

“omopadikd’” and 32% “moAd omdvia’.

Patient's Subjective Grading
|H Binocular UNVAT mBinocular UDVAT O Use of reading glasses? |

Main Grading (1 = 4)

preap 3 maonths & months 12 manths

Eikéva 21: Ammewovileral n paBpovipnon mou ESwoav o aoBevelg TG EpWITTOEG
TTou dpopolady OIny IKaVaTTOingn yid 1r paxpiv} ka 1y xoviiviy dpaon, kadws ka
THY QvayKmoInra Xpions yuahlwy avdyweens
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Xpnon Femtosecond LASER ywo ™ dnmuovpyio tne
KEPUTOELOLKNG GNPUYYUC
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Ewsayoy

H teyvoloyia femtosecond laser amotédece ETavVAGTAOT) GTN XELPOVPYLKT| TOV
KEPATOELDOVS, TPOGPEPOVTOG VEEC TEXVIKES Y10L TN SNULOLPYIO KEPATOEIIKMY KPNUVDV
o010 LASIK, meptoepik®dv 6TpOUATIKOV oMpayymV yio TNV eueiTenon eviepdtov ot
SOPH®GN TOL KEPATOKMVOL, TOUDV GTIC LETUUOGYEVCELG KEPATOEBOVS KAOMDS Kot yio TN
Broyia kepatoedoie (56-60) 1y TPOOTTIKN YPNOMNG TNG TEXVOAOYIOG AVTNG YidL T
ONHIOVPYIL KEVIPIKMV GNPAYYOV Y10 TNV ELPVTELCT) TPEGPLOTIKOV eVOEUdTOV £0€1EE
YPYOPO TO €V SVVANEL TAEOVEKTNHOTA TNG 6TN PEATIOON TNG TEYVIKNG KOl OTN
peytotomoinom g akpifelog oty TomobETon Tov EVOELATOC.

H avaykn va yiver n dtaducacio Snpovpyiog tg KEPOTOEIIKNG GNPOYYOS
Mydtepo emepotikn Kot o akping odNynoe otny avamtuén piog KotvoHpylog TEXVIKNG
otV omoia yivetal xprion tov femtosecond laser (Intralase 150, AMO, Irvine, CA)
YPNOCLUOTOLDVTOS KO TPOGAPUOLOVTOS TO 1O VITAPYOV AOYIGLUKO Yo TN Onpuovpyic
KPNUVOV 6 cuvOLacud pE pia €101k pdokKa 1 ooio ToroBeTovEVT] VIO TOL KOVOL
tov laser meplopilel v epappoyn tov laser povo 61N mEPLoyn mov mpotidéueda va

dwovoiovpe.
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Teyvucn onuovpyiog kepatoedkg onpayyos pe Femtosecond Laser

Me ) yprion Tov software yia dnpovpyio kKePATOEWIK®Y Kpnuvav yio iLASIK
tov femtosecond laser (iFs, Intralase 150, AMO, Irvine, CA), dnpuovpyncope pio
OTPOUATIKT TOUT 0AKoD Ttéyovg o€ Pdbog 300 pikpopétpov pe dapetpo 8.65 mm Kot
amootaot PoAdv laser 2 pkpouétpov. H mpodcbia mepipepikn topn tomodetnOnke
KpOTaPIKY pe yovia 30°. Etpopatikh 0K, 6TPOUATIKN eKTOUN Kot 0TicOio TEPIPePIKA
topn eiyav anevepyonomOel (Iivaxoag 4). Metd v epappoyn tov daktviiov
avopPOPNONG EMTL TOL KEPATOELOOVS Kol OKPLBMOG TPV amd TNV EKKIVIGT TNG OTPMUATIKNG
TOUNG pio LAoKO E10TKA KOTAGKEVOOUEVT TOTOOETNONKE YpnoiomoldvTog Aapida oto
E0MTEPIKO TNG YVAAIVNG EMPAVELNG ETUTEIWOTG TOL KOVOL 0vVOPPOPTONG LE GKOTO VOl
TEPLOPIGEL TNV EKTOUN GTNV EMOVUNTA TEPLOYT KOL TNV ENXLPAVELOKT EKTOU OTNV
emBopnty TOAN €166600v Yo to £vBepa. H pdoka rav katackevaouévn and PVC
[Polyvinyl Chloride (PVC)] ko elye pio pun KaALTTOUEVT) ETQAVELD TN ULATOG
KAewopodtpumag. H ohkn dudpetpog g Nrav 10.2 y1MosTOUETPO, 1| ECOTEPIKT 1N
KOAVTTTOEVT EMLPAVELD ElYE ECMTEPIKN SIAUETPO 5.2 YIMOGTOUETP®V GTO KEVTPO 3.5
YIMOGTOUETPO GTNV TTEPLOYT OV TTpoopilovtay yia TOAN 16650V Tov evBépatoc. H
TEPLOYT EVMOONG TOL KPNLVOL LE TOV KEPOTOELDN oTNV omoia Ha avadimAmdvovtay o
enéuPaorn LASIK kalvrtetor and m pdoka (Ewkdva 22).

Metd to laser, n onfpayya dtavoiyeton pe katehBvvon omd v TOAN IGO0V TPOG
TO KEVIPO TOV KEPOTOELSOVG XPNCUOTOLDVTAG E101KO dlaymptot (Ewova 23A). Metd to
TEPOAG TN TANPOLG dnpovpyiag tng onpayyag to EvBepa eicdyetot (Ewkdvo 23B) kot

EMKEVTPDOVETUL PNCLLOTOLOVTOG TNV 1010 TEXVIKT TOV TEPLYPAPTNKE TOPATAV®.
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IMivaxkog 4

Femtosecond-assisted pocket

Laser parameters

Femtosecond laser iFS 150
Treatment type iFlap
Method Raster
Hinge Superior
Diameter 8.65
Spot Separation 2

Line separation 2

Bed Energy 0.65
Depth 280
Side cut energy 1.20
Side cut angle 030°
Pocket Deactivated

IMivakog 4: Tlapdperpot yio T dnpuovpyio EVOOKEPATOEIOIKNG
onpayyog pe femtosecond laser e cuvovaouo pe paoka PVC

EMKAAVYNG




etms

- ]'
el |
B - | _ Femimssund o 1:-.__-51I

Emkéva 22: Anpiovpyia eviokeparoeBikns onpayyas pe femtosecond
laser o ouvBuaopd pe paoka emrdiuyng. A) TommoBernon paokag
grov Ko eTmmedwang, B) Awordoeig pdokag ka O Moapdperpo
laser

Eixdva 23: A) fudvoiEn ofpayyag perd 1o laser, B) Epgireucn evBéparog
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Amoteléopata

AcbBevng 56 etwv, | omoia vroPAnOnKe oV enépPacm eppdTeLoNg ToL EVOEUATOC LE
onpayyo dnuovpynuévn and femtosecond laser pio fdopdada petd v enépPoon
enpavice Pertioon tng MAOOKO amd 20/50 mpoeyyeipnrtikd og 20/20 peteyyeipntikd
kot 1 BAOOKO napépeve ota 20/20. H MAOOMO peiddnke 6to yeipovpynuévo
0pBaApd amd 20/20 og 20/30, aAld Topépeve dStOPOoipa apetdpfAnt, evo n BAOOMO
emiong o€ petafAnOnke. H ovykévipwon evéoOniokodv kuttdpov ftav 2353 £33 ko n
mayvpetpio nrov 503 microns. Aev mapatnpOnie AEYHOVH OVTE KATA TN
Bropukpookonnon (Ewova 24) obte katd v e€€taon e laser cuvesTIOKT| PIKPOGKOTIAL.
To BaBog eppvtevong €16t dnwe ovtd a&lohoyNONKE amd TO CLVECSTIOKO UIKPOGKOTIO
(298 pkpdpueTpa) cvvETESE pE TO EMOLKOpEVO e To femtosecond laser faBoc twv 300

HUKPOUETPOV.

Eixdva 24: Biopikpooxdmngon pe oxédaon, opBaipol pia
EfGopade petd omd eppureucn Sadhaotikol evBEparog, ExovTag
kivel ¥ prion femtosecond laser v 1y SedvolEn 1 onjpayyac.
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zuinmen

e avtifeon pe T1g xepovpyikég nefdO0VS aVTIETOMIONS S0 OCTIKMDY
AVOUOMOV OTI®G 1) LOOTIO, 1) VTEPUETPOTIC KOL O OGTIYUATIGHOS OTIG OTOIEG TO OMTIKO
opaApa eivan otatikd, 1 tpesPoonia copupava pe ™ Oewpio Tov Helmloltz @ addd ko
coppova e T feopia Tov Schachar ) givon éva Suvapkd onTikd GOEANN, ATOTEAEGHOL
NG PLGLOAOYIKNG YHPAVOTG TOV UNYOVIGUOD THG TPOGOUPLOYNG.

H péypt onuepa xepovpyikég péBodot mov £yovv meprypapet Tpoceyylov ovtd
SUVOIKO UNYOVIGHO LLE OTATIKES TEXVIKEG OTmG To Laser , 1 €&’ emapng KEPATOTANGTIKN
(Connductive Keratoplasty, CK), Tn «uovo-6pacn» (monovision) 6Tov KEpOTOEWON 1) TOV
KPLOTAAOEWN QoK Buclalovtag pokpiviy OpaoN Kol GTEPEOCKOTIKT OPOoT 616 0y
OTOTELPEG KATOOKEVTC TPOCAUPLOGTIKMY EVOOO0PAK®Y OV EGTEPON GOV EMioNG LE
amOALTN EMLTUYI O1OTL OL VITOAOITEG AVATOMIKES OOUES TAPEUEVAY AUETAPANTEC,
dvuorertovpymvTog Kot avaykalovtag To achevi va mpofel oe pio evoopOaipia emépfoon
TPO®PNG eEaipeoNC KATAPPAKTN amd TNV NAKia 45 -55 etV pe GAOVE TOVS KIVODVOLG
OV GUVETAYETOL OVTO @)

H epgutevon evookepatoeldikadv evOEUATOV-QAKOV ATOTEAEL Lol X ELPOVPYIKT
TEXVIKN avaoTPEYLUN Kot eEAdyloTa enepfotikn yia acOeveig pe tpesfoonio otV
mapoyoywkn nikia 45 g 60 mepinov etdv. [Tapdpoteg TeXVIKES, YPNOILOTOIDVTOG
evOEpoTa pE SLopopeTIKEG apyég AetTovpyiag, £xovv TePlypa@el KoTd 1o Topelddv. Ot
Yilmaz et al, ava@épovv 0Tt petd v gpevtevon tov eviépatog ACI-7000 (Acufocus
Inc.), ypnoyomoldvTog unyovikd pkpokepatopo, 85.3% twov acbevov enétuyav J1 or
better “?, evd o1 Seyeddain et al, avaeépovy 6Tt V0 YPOVIOL LETE TV ERPVTEVGT) TOV

idtov evBépatoc, aAld ypnoponowwvrag femtosecond laser, 96.9% twv acBevov
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enétoxav J3 1 kahotepa CV. Ot Slade et al >, mapovsiccay npéopo omoteréopato
OYETIKA LE TNV OTTIKY 0&LTNTO 0lcBevdv Tov VTOPANONKOY og EpPVTEVOT TOV EVOELATOG
Presbylens (ReVision Optics Inc, Lake Forest, CA, USA), cOupmva e to omoio
TapoTNPNONKE AENCT TECTAP®VY YPOUUMY GTI KOVIIVI] OpOoT).

O K0p10g GKOTOC OVTNG TN HEAETNC NTAV 1] AEOAOYNON TNG ACPAAELOG KOL TNG
OTOTEAEGLLATIKOTNTOG TNG ELPVTELGNG EVOG EVOELATOG LUKPOD SIOUETPILATOG EVTOS TOV
KEPOTOELOOVG Y10 TNV OVTILETMTLON TNG TPECPLOTIOC.

Ta evBépata avtd amotelobv pio LOKPOXPOVIO LETAPOTIKY] AVTILETMOMTION UEXPL,
Aoyo nhxkiog, vo dnuovpyndel Katappdktng 6Tov KpuoTaAloedn eokd. H yeipovpyikn
OVTILETAOTLOT EVOEYOUEVOD NAIKLOKOD KOTOPPAKTN UITOopEl va yivel apov apalpedel To
évlepo pe peBddovg mov va EunPETOHY TOGO TN HAKPLVI] OGO KOt TNV KOVTIvi 6paon 1
OKOUO KOt 0T PAOVTOG TO £VOEN EVTOG TOV KEPATOEDOVGS Y1 TV €ELANPETNOT TNG
KOVTIVIG 0paong e HeBddovg ot omoieg v d1opOBmvouy TANpmg T pHakpvy 6paon.

H ontikn o&btta oty Kovtiviy Opaot mapovcioce onuavtikny Bedtioon 1o ord
TNV TPOTN UETEYXEPNTIKN HEPO KO ot priOnke yia Eva xpdvo petd v enéuPaocn. H
OTTIKN 0EHTNTA Y10 T LOKPIVY OPAoT] TOPOVGINGE LETPLOL LELMOT, 1) EKTPOTES VYNANG
Ta&Nc av&nbnkav kon n evaicincio 6t eoTEWVN avtiBeon peldOnke 6To YEPoVPYNUEVO
00BaALO, Ywpig OpmG Vo emNpedleTal 1 AEITOVPYIKT O10QOUAUN OPOOT| GE KOVEVOY OO
TOVG TPOOVOPEPHEVTES TOPEYOVTES.

e avtifeon pe TIG £0C TP XEPOVPYIKES TEYVIKES TO EVOOKEPATOEIOKA EVOELOTA
£YOVV TO TAEOVEKTNUA VO avTIKOOIoTOVTOL 1] KOl ATAG VO apopodVToL OTOTEONTOTE QLTO
elvat avaykaio. AVTo TO YOPOKTNPIOTIKO TNG TEYVIKNG TAPEXEL TH OLVATOTITO GTOV

opBaipiatpo vo aAAGCeL T SOTTPIKN SVVAUN TOL PAKOD OVOAOYO LE TV NAKIO Ko TIG
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QTTOTNGELG TOV aoeEVOVg Yo KOovTvh Opaon xopig va emPBariel pOVIHEG OAAUYEG OTN
doun ToL KEPATOEISOVG,.

H d100 ootk avaivon Tov HETOT®V KOUOTOG OmEEEE OTL OTaV PEAETOHVTOV
ontikn {dvn 3,5 YIMOCTOV TO OTTTIKO OMOTELEGLO TOV EVOELOTOC-PAKOD NTAV HEYLOTO,
GpaL Kot LEYLOTO TO OMOTEAEGILO KATA TV KOVTIVI] OpOGT OOV 1) SIAUETPOG TNG KOPNG
pikpaivetl ota 3,5 mepimov yriootd. Otav peretovvray ontikn {ovn 6,5 yIAocT®V TO
OTTIKO OTOTEAEGLLOL TV TTOAD LUKPATEPO, APA KO TOAD UIKPOTEPOG O TEPLOPLGHOS TNG
HOKPIVIG OPOCTC KATA TNV OToia 1) KOpN HEyaAmVeEL ota. 6,5 mepimov yimootd. H
SUVAIKNY 0VTH SIMAOESTIOKATITO Kot TO Hkpd uéyebog Tov evOELaTOC Qaivetal va
emnpealovv ToAD Mydtepo TN pakpvi Opact amd Oti pio TAnpng dtopbwon e laser og
ontikn {dvn 6,0 pe 7 YIA0oTdV 1 e TOTOOETNON HOVOESTIAKOD EVOOPAKOD.

O1 GUVOMKEG EKTPOTEG ALENON KAV TOGO Y10 TO GUVOMKO OTTIKO GVGTNLLO, TOV
0pBaA00 660 Kol ToV KePATOEN €101KA. O1 KEPATOEIOIKEG EKTPOTTESG LETATOTIGON KOV
mpog mo Oeticég Tpée. Ot Alio et al Y avépepav mapopoteg petafolréc oe pedétn mov
aopovoe 6TV £vBeon evookepaToEdKoD eVOELOTOG VOPOYEANGS Yo TN S1OpBwEN TG
VIEPUETPOTIOG YPTCLUOTOUDVTOG KEPOTOEWDKO KpNuvo. H moapatnpoldpevn 6totiotikd
ONUOVTIKY avEnon g evacnaciog ot eoTevn avtiBeon GTovg XEPoVPYNUEVOVG
0pBoAovS oyetiletar akpiBdc pe Ty adénon tov ektpondv . Qotdoo, kaveic
aceVG EMioNG OEV AVEPEPE POTELVT] AAM 1) GTEPEOCKOTIKA TPOPANLOTA TNV OpaoT
ToV, OT®G cLUPaivEL e TOVG TOAVESTIOKOVG EVOOPAKOVS 1| L€ TO MONoVvision avticToLya.

To BaBog eppiTELONG VITOAOYIoTNKE TEPiMOL GTAL 3/5 TOL GLVOALKOV PABOVG TOL
kepatoedone. Ot Larrea et al ) 0edpnoav 1o suykekpévo Paboc epgidtevonc,

PN CLUOTOLDVTOS VITOAOYIOTIKG LOVTEAD, OC TO OCPUAESTEPO Y10, TN AOIAKOTT LETAPOPA
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o&uydvov kot Bpentikdv ovoldv. [pdypatt katd ) laser cuvesTiokn HiKpookomio M
TOPOTHPNON TOV EMONALOKDV KVTTAP®V, TOL VITO-EMONALOKOD VEVPIKOD TAEYUATOS, TOV
KEPATOKLTTAPMV, TOV GTPMUOTOS KO TOV EVOOONAMAK®DV KUTTAPWOV dEV TPOEKLY OV
Slapopéc omd TV avapepduevn Hopeoroyio puotoroytkdv kepatoetddv Y. Emmiéov
&va oNUOVTIKO oTotyelo NTav 1 6Tafepn GLYKEVIP®ON TOV EVOOINAMOKOV KLTTAP®V £val
YPOVO LETA TNV EMEUPACT] KOL 1) OTTOVGIN SLUTAPUYDV TWV VTOAOIT®V dOUDYV TOV
KEPOTOELDOVG, TAL OTTOL0L OTTOOEIKVVOVY TNV AoPAAELN TG LeBOOOV.

Ta mapandve amoteléspota deiyvouv OTL 1 YoM TOVS UTopel va apyicel va
eQaproOleTol VPEMG Kat e aoPAieln o€ dtopa nAKiog 45-60 etdv Tov TEPAV TG
npecPommiog 0ev £X0VV KATOL0 AALO SL0OANCTIKO GEAALA, 1] £x0ovV dlopBdGEL KATH TO
TapeABOV avarloya cedAipata pe dAleg emepfaocels. H Aoy avt oty emhoyn
emepPaocemg o Exel G ATOTELEGUATA VO ATTOPELYOOVV TEYVIKES POTOATOIOUNGNG TOV
KePATOEDOVG, 01 0TolEg TNV TpesPuwmia £xovv YaunAd tpofreyiudtra, ivar pn
OVOOTPEYIIES, TTO EMEUPOTIKEG, QUPOLPOVV 1GTO KoL OV UTOPEL VO TPOKAAEGOVY
Hakpoypovia TpoPAnuata 6mmg Enpoebaipio. Eniong divel m duvatdtta vo
KaBLoTEPNOEL KOVELG TNV TPd®PN £€aipeoT) KATOPPAKTY, OTAV QVTH YIVETOL LE HOVAIIKO
oKoTo TN 010pBwon ™S TPeSPLOTiES G€ KOTA TO GAAN EUUETPOTES GTY LOKPLVE OpaoT,
amoPeVyovTaG £T0L MOVEG EMTAOKEG amd £val o EXEUPOTIKO XEPOVPYELD OTWS OVTO
TOV KOTaPPAKTI TO 0moio emiong £xel Ayotepa mepibmpia avaoctpeyipomrac. H emioyn
TOV SLLPOPETIKMV YEPOVPYIKDOV HEBOI®V PaiveTal vo eE0PTATAL OO TIC OTOLTNOELS KOl
TIC W1uTEPOTNTEG TOL KABE 01oBEVOVS Yoo aKptvi Kot KovTiviy Opaiot), amd TV nAtKio Kot
oo TNV TPOEYXEPNTIKY dtobAacTIKn Kotdotoot. [lapaderypa, mpecfoonac 48 etV pe 5

dromtpieg puommio Tov avéyeTon monovision Oo popoHGE VoL AVTILETOTICTEL e excimer
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laser monovision 610p0dVOVTAG TOLTOYPOVE KOl TO VO SULOANGTIKE TPAVLLOTOL.
[pesPdomag 63 etdv pe apyn KoTappaktr, o eroeerovvtay and eEaipeon Kabapov
KPLOTAAOEIO0VG PakoD Kot £VOEGT MONOViSIo NHOVOGEGTIOKADV, TOAVEGTIONKAOV 1|
TPOGOPLOGTIKAOV EVOOPAK®OV, dlopOBdvovtag £Tot kot To dvo TpoPinpoata. [pecfowmag
50 eT®V pe KaAn pokpivi opaot Oa erw@eAoOVTay amd evOOKEPATOEOIKO EVOELN APOD
o¢ Ba yperalovtay va vTooTel pio un avactpéyiun enéppoocn énwg o laser 1 pia o
enepPatikn enépPoacn 6mmg 1o xepovpyeio Katappdktn. Enione oe npesfdona pe
VYNAEC OTTOLTNGELS OTIV GTEPECKOTMIKY] Opaon Oao NTav TPOTIUOTEPO VO, ATOPEVYETAL Hid
monovision Tpocgyyion n omoia €& opiopov Ba peimve tn duvatdTTU QLTY, EVO GE
TPeSPOOTES e VYNAEG ATTOUTHOELG OTN VOKTEPIVI] OpOoT OTIMG EmayyeEAOTieEg 0onyol
EVOEYOUEVMG VaL ETYOV TPOPANLLOL LLE PMOTEWVT GA® KATA TN VOXTEPIVY 001 YNOT|. TNV
Ewova 25 gaiverol To voudypappo emA0YNG TG ETEUPOONG avaAoyo Le TNV NAKio Kot
TNV TPOEYYEPNTIKY S100A0OTIKY KATACTOOT) KAO®MS Kot 01 E0IKEG Kot yopieg acHevmv ov

TpéneL va amokAgiovtot amd Kamoleg pebddoug.
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Eikéva 25: Nopdypappua eTAOYS KEIpoUpyIKis ETTEURaonS yia iny
TpeoBuwmia avahoya e nAkia kol mpoeyyeipnnikn Siafiaonikl kardoraon

H epappoyn g teyvoroyiag femtosecond laser avédei&e evivnwaotakn PeAtioon

g mpoPreyipdtnrag Tov Pabovg epeiTevonc, aAld Kot TG BEATIOTOTOINGNG TMV

JOTACEMV TNG EVOOSTPOUATIKNG onpayyac. MAAoTo d€ YPELAGTNKE VO 0yOPOCTEL 1] VOl

KOTAGKELOOTEL KATO0 Kavovpylo software, aAAd amld xpnOLUOTOI®VTAG TO oM

vrapyov yio ™ dnpovpyio kpnuvev iLASIK pall pe pla pdoka emkdivyng and PVC,

emrevyOnKe n dnovpyia piog vyNAng akpipelag onpayyoc. H dnpovpyia e0tkdv

software ko 1 eEdmAmon g ypnong oto péAlov tov femtosecond laser yio

ONHoVPYIaG TNG KEPATOEISIKNG GNPAYYOS Oo TEAELOTOM|GEL OKOUN TEPIGGOTEPO TNV

TpoPAreynotnTa TV BAOoVg EpPHTEVONG , AL Kot Ba avoi&el iomg Kot To mEdio

YPNOLOTOINONG TNG TEXVIKNG YO TNV £YYVOT EVOOCSTPOUATIKOV OLGLOV Yia TN Oepoameia

aoBeVEIDV OTMG 01 KEPATITIOEG 1] O KEPATOKMVOG.

89



Youmepdopato

1. ATOVTIGELS 6T EPOTNRATO TG NEAETNG

Ola ta epopata g peAétng amovimonkav: 1) H mpecfoorio avripetoniotnke
pe emtvuyio kot otoug 45 acbevelc mov cuppeteiyav otn peAém. 2) H pokpiv 6paon
EMNPEACTNKE GTO YEPOLPYNUEVO 0POAALD, aALG Oyt 016@Baiua. 3) To amotédespa NTov
o10fePO KOTA TOVG OMIEKD UVES TapaKOAOVONONG. 4) AV TOPOVCIAGTHKOV
OEYYEIPNTIKEG ) LETEYXEPNTIKEG EMITAOKES KATA T1 OIEKAUN VT TapakolovOnon. 5) To
évOepo amodeiyOnke ProovpPotd agov 16ToAoYIKd dev TapatnpROnKav petafforég otov
KEPATOELDN KO OTO EPOTNHOTOAOYLIN 01 050eVELG £€1EAY VAL ETvaL TKOVOTTOTNEVOL 0T
myv enépPaon. 6) H avénon tov extpomdv kot 1 peimon g evacbnciog ot potevn
avtifeon dev amotédecay TPOPANLA Yo TOVG aoBEVELG apoD apopovGaY TO
YEPOVPYNUEVO 0QOaALO Ko dev emnpéalav ™ pakpvy 6pact). 7) Avartoydnke véa
LEB0O0G O16vOIENG EVOOKEPATOEIDIKNG GTPOLYYOS LLE TN YPNOT| TNG TEXVOAOYING
femtosecond laser 1 omoia amodeiyOnke eEanpetikd axpiPrg, TpoPAEYIUN Kol AGQEAANC.

270 HEALOV 1] YEPOVPYIKT AVTIILETOTLON TG TPpESPLmTiag pe dtablacTiKd
evookePATOEOKA evOENaTA o€ Atopa nAkiog 45-60 etdv eaivetor 6Tt O amotelel pia
ONUOVTIKT EMAOYT OTO QUPETPO TOV GUYYPOVOL SAOAAGTIKOD YEPOVPYOV, 0 0moiog Oa
pmopet vo emAgyet Eva amd o evOEPaTO e OLOPOPETIKES OPYEG AEITOLPYIOG OVAAOYOL LE

TIG 10101TEPOTNTES TO a.GHEV TOV.
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2. llepropiopoi, fertidoerg Ko PELALOVTIKEG EPEVVES

A6 T PEAETT) TPOEKVY AV Ol TAPOUKAT® TOPAUETPOL OTTOV a&ilel va pedetnBovv
010 PEALOV:

Meyalitepog aplnog achevmv Kot LaKkpoypovia, xprorn Tov eVOELITOC
yperdlovtor va LeEAETNO0VV Y1 VoL amodelyOel TAN PG 1 OMOTEAEGHATIKOTNTO KOt 1
AOQAAELN TOV EVOOKEPATOELIIKMY SOAACTIKOV EVOEUATMV Y10 TV OVTILETMOTION TNG
npecPoomiog.

Meydhog aplBudg amd e101KEC katnyopieg aclevav Tpénet eniong va
CLUTEPIANPOOVY GTO KPLTHPLoL EMAOYNG, OTTMC 0c0eveic mov elyav voPfAnOet katd To
mapeBov oe dtobhaotikn enéupaoc, | oe eMEUPOCT) KOTOAPPAKTY.

H Buopetpio Tov Kepatogdohs TPEMEL VaL GUYKPIVETAL TPV KO PETE TNV
EULPVTEVOT] TOL EVOEUATOG, TPOKELUEVOL VO, ATIGTMOOEL av TNV emnpedlet, S10TL
aVOUEVETOAL VTOT 01 cBeVEIG va £xouv avoamTvEouy NAMKLKO KaToppaKTy, aveaptnto
¢ enépuPaong. Eniong dhieg eEetdoelg mpémet vo cuykpivovtal otov id1o ypdvo 0nmg Ta
OMTIKA TEdT0L Kol 1] OTTTIKT TOHOYPOPio. AUPPANCTPOEBOVG.

Axopo o akpipng avaivon g totdtntag Opaong ypelaletar  owoia va
nepthopPavel aloldynon oTEPEOGKOMIKNG OPOGTG KoL TOYVTITO AVAYVMOONG.

SVYKPITIKEG PEAETEG AICOEVDV LLE TOPOLOLO TTPOEYXEPNTIKA OEGOUEVO LETAED

SPOPETIKAOV eVOEUAT®V 1 LETAED SLAPOPETIKMY MONOViSion TEYVIKOV.
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3. Tehko ovpnépaopa

H avtipetdmion g npesPuomniog pe evookepaToeldkd dtabrlactikd voEpuato
amotelel pio amotelecHATIKY, oTafepn Kol acPAAn HEB0SO YWPiG EMTAOKES TOVAGYIGTOV
KaTd T0 TPOTO £10¢ Topakorlovdnong. H ypnon femtosecond laser amoteAel tov
aKpPBESTEPO TPOTO JLAVOIENG EVOOKEPAUTOEIOIKNG GPAYYOS YL TNV ELPVTELGT] TOV
evBépatog. MeyaAdtepog aplfuog achevov kot TeplocdTEPOS YPOHVOC TapakorovOnong

YPELALETOL Y10 O ALGPOAT GUUTEPAGLLOTOL.
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ORIGINAL ARTICLE

Visual Outcomes and Safety of a Small
Diameter Intrastromal Refractive Inlay for
the Corneal Compensation of Presbyopia

Dimitrios I. Bouzoukis, MD; George D. Kymionis, MD, PhD; Sophia I. Panagopoulou, PhD;
Vasilios F. Diakonis, MD; Aristophanes |. Pallikaris, PhD; Aliki N. Limnopoulou, MD, MSgc;
Dimitra M. Portaliou, MD; loannis G. Pallikaris, MD, PhD

ABSTRACT

PURPOSE: To investigate the outcomes and safety of
an intrastromal refractive inlay (Invue Lens, Biovision AG)
for the corneal compensation of presbyopia.

METHODS: This prospective, noncomparative, interven-
tional clinical study comprised 45 emmetropic presby-
opes with a mean age of 52.3+3.3 years (range: 47 to
58 years). The refractive inlay was inserted in the non-
dominant eye within a corneal pocket that was created
using a mechanical microkeratome. Last follow-up was
12 months in all patients and examinations were sched-
uled at 1 week and 1, 3, 6, and 12 months after surgery.
Visual, wavefront, contrast sensitivity, and topographic
outcomes as well as structural corneal alteration were
evaluated.

RESULTS: Twelve months after surgery, uncorrected
near visual acuity was 20/32 or better in 98% of oper-
ated eyes and binocularly, whereas uncorrected distance
visual acuity was 20/40 or better in 93% of operated
eyes and 20/25 or better in all patients binocularly. Three
patients lost one line of corrected distance visual acu-
ity in the operated eye. Overall, higher order aberrations
were increased and contrast sensitivity was decreased in
the operated eye. No tissue alterations were found using
corneal confocal microscopy. No intra- or postoperative
complications occurred.

CONCLUSIONS: The intracorneal refractive inlay (Invue
Lens) seems to be an effective surgical method for
the corneal compensation of presbyopia in emme-
tropes aged between 45 and 60 years. [J Refract Surg.
201.2; XX (XX) :XXX-XXX. ]
doi:10.3928/1081597X-20120124-02

uring the past decade in the field of refractive sur-
gery, increasing interest and various methods have
been proposed for the treatment of presbyopia.'® In

recent years, new approaches for presbyopia have been in-
troduced, including intracorneal inlays with different prin-
ciples of action.®*?

In this study, we prospectively evaluated visual, wave-
front, topographic, and contrast sensitivity outcomes as well
as structural corneal alterations (using confocal microscopy)
and patient questionnaires after the implantation of a refrac-
tive intrastromal inlay (Invue Lens; Biovision AG, Briiggs,
Switzerland) for the corneal compensation of presbyopia in
emmetropic patients aged between 45 and 60 years.

PATIENTS AND METHODS

This prospective, noncomparative, interventional study
included consecutive patients who underwent inlay implan-
tation at the Institute of Vision and Optics (University Hospital
of Crete, Greece). Postoperative follow-up was scheduled at 1
week and 1, 3, 6, and 12 months.

Inclusion criteria were age between 45 and 60 years,
12-month postoperative follow-up, uncorrected near visual
acuity (UNVA) 20/50 or worse and uncorrected distance
visual acuity (UDVA) 20/30 or better, corrected near visual
acuity (CNVA) and corrected distance visual acuity (CDVA)
20/20, spherical equivalent refraction for distance between
—0.75 and +0.75 diopters (D), use of reading glasses for at
least 1 year, corneal thickness >500 pm, and endothelial cell
density >2000 cells/mm?. Exclusion criteria were astigma-
tism >0.50 D in manifest refraction or abnormal astigmatism
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Figure 1. Slit-lamp photograph of the inlay using retroillumination after
pupil dilation.

detected by corneal topography, pupil diameter <3
mm in mesopic conditions, media opacities that might
affect vision, and previous ocular surgery.

The study followed the tenets of the Declaration of
Helsinki and permission was obtained from the ethics
committee of the University Hospital of Crete. After
receiving a detailed explanation of the study proce-
dures, patient responsibilities, and possible compli-
cations, all patients signed the informed consent.

CORNEAL INLAY

The Invue Lens is a transparent, hydrogel-based
disc with a 3-mm diameter and approximately 15- to
20-pm thickness depending on the add power (Fig 1).
The central 1.8-mm diameter is plano and the annular
peripheral zone has an add power. The inlay power
ranges from +1.25 to +3.00 D in 0.25-D increments.
At the center of the disc, a 0.15-mm diameter hole
facilitates the transfer of oxygen and nutrients into the
cornea through the lens.

The appropriate inlay for implantation was selected
by calculating the total power needed for a reading
distance of 33 cm. For example, in an 47-year-old
patient with cycloplegic refraction for far of +0.50 D
and addition power for near of +1.75 D, a +2.25-D
inlay was selected.

SURGICAL TECHNIQUE

An intracorneal pocket was created using a mechan-
ical microkeratome (Visitome 20-10 Microkeratome,
Biovision AG) (Figure A, available as supplemental
material in the PDF version of this article).

Two minutes after topical anesthesia, the point of the
cornea corresponding to the line of sight was determined
and marked using the microscope and centration de-
vice system of an excimer laser (Allegretto 400-Hz laser;
WaveLight Laser Technologie AG, Erlangen, Germany).
To determine the line of sight, the patient was asked to
look at the fixation light and the cornea was marked on
the corresponding Purkinje reflex (Fig 2A). To limit the
fact that coaxiality of the microscope could influence
the detection of the Purkinje reflex, the surgeon used
only one eye (the surgeon’s eye that was linear to the
opposite operated eye of the patient) ensuring that the
microscope was aligned as well as possible with the
reflex. The periphery of the cornea was marked using
a five radial peripheral marker centered on the previ-
ously marked line of sight (Fig 2B). The suction ring
was applied on the cornea, aligning the radial marks
of the surface of the ring with the radial marks on the
periphery of the cornea (Fig 2C). After vacuum build
up (280 mmHg), the microkeratome created an intra-
stromal pocket in a temporonasal fashion (Figs 2D and
2E). The blade was 1.2-mm wide and achieved a for-
ward and oscillating (amplitude 3.5 mm) movement,
creating a pocket with a 3.5-mm diameter. The forward
oscillating movement of the blade was visible and dis-
continued as soon as the lead part of the blade passed
the far end of the marked line of sight. After stopping at
the desired point and maintaining vacuum, the blade
was retracted. The depth of the pocket was set at ap-
proximately 3/5 of the total cornea. Once the pocket
was created, the inlay was implanted using an appro-
priate inserter (Fig 2F).

The postoperative regimen included dexamethasone
1% combined with tobramycin 5% (Tobradex; Alcon
Laboratories Inc, Ft Worth, Texas) four times daily
for 4 weeks and flurbiprofen sodium 0.03% (Ocuflur;
Allergan, Irvine, California) four times daily for 2 days.

CLINICAL EXAMINATION

Visual Acuity Testing. Distance visual acuity was
tested using Early Treatment of Diabetic Retinopathy
Study (ETDRS) visual charts at 4 m. Near visual acuity
was tested in Snellen equivalents at 33 cm under a
light source of 1000 cd using the modified for wide
European use ETDRS chart (IVO, University of Crete).
All tests were performed monocularly and binocularly.
The dominant eye was determined in CDVA using a
card with a central 1-inch hole and a monovision trial
was performed for at least 30 minutes, adding half of
the add power for near in the nondominant eye.

Visual Quality Testing. Wavefront analysis was per-
formed using the WASCA COAS Wavefront Analyzer
(Carl Zeiss Meditec, Jena, Germany). All measurements
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were performed under cycloplegia and analyzed for
3- and 6-mm diameters. Zernike coefficients of third
and fourth order were obtained to calculate the root-
mean-square (RMS) values for higher order, spherical,
coma, and trefoil aberrations.

Topography analysis was performed using the
Topolyzer topographic system (WaveLight Topolyzer,
WaveLight Laser Technologie AG). All topographic
wavefront data were analyzed at diameters of 3 and 6 mm.

Contrast sensitivity was measured using the Func-
tional Acuity Contrast Test (Stereo Optical Co Inc,
Chicago, Illinois) in photopic and mesopic conditions
(with and without glare), binocularly, and monocularly
and was performed preoperatively and at 1, 3, and 12
months postoperatively.

Scanning Laser Confocal Corneal Microscopy. Con-
focal microscopy with a modified confocal scanning
laser ophthalmoscope (HRT II; Heidelberg Engineering,
Heidelberg, Germany) was performed preoperatively as
well as 1, 6, and 12 months after surgery. Images of the
various layers of the cornea were acquired at the opti-
cal center of the cornea as well as at the sites adjacent
to or at the corneal inlay. Quantitative analysis of the
endothelial cell density was performed by manually
counting the endothelial cells. At 3-month follow-up,
the depth of the inlay in the cornea was calculated.

Questionnaires. Patients were asked to grade the
following questions preoperatively and at 3, 6, and
12 months postoperatively on a scale of 1 to 4: 1)
How do you perceive your uncorrected near vision in
your everyday actions (1=bad, 2=unchanged, 3=good,
4=excellent)?; 2) How do you perceive your uncor-
rected far vision (1=decreased, 2=slightly decreased,
3=almost unchanged, 4=unchanged)?; and 3) How
often do you use reading glasses (4=always, 3=for
more than 50% of my activities, 2=for less than half
of my activities, 1=never)? After surgery they were also
asked: Do you perceive glare or halos (yes or no) and if

Figure 2. Surgical procedure. A) Marking of
the line of sight. B) Marking of the periph-
S ery of the cornea (centered on the marked
point corresponding to the line of sight). C)
Application of the microkeratome (suction
ring) on the cornea. D-E) Corneal pocket
creation. F) Injection of the inlay.

“yes” how often (always, frequently, sometimes, or very
rare)?

STATISTICAL ANALYSIS

Statistical analysis was performed using SPSS 16.0
statistical package (SPSS Inc, Chicago, Illinois). Wave-
front aberrations were analyzed using paired t test and
contrast sensitivity was evaluated with the Wilcoxon
signed ranks test. A P value <.05 was considered
statistically significant.

RESULTS
From a series of 446 consecutive candidates, 45
patients met the criteria and were included in the
study. All patients attended the scheduled postoper-
ative follow-up examinations. Patient preoperative
demographics are shown in the Table.

VISUAL OUTCOMES

Accuracy. Figure 3 shows a histogram of the accuracy
of attempted correction for near based on the postopera-
tive add power. After treatment, the add power needed
for CNVA was within =0.50 D in 98% of operated eyes.

Efficacy and Stability. The cumulative results for
UNVA were 20/20 in 29%, 20/25 or better in 76%,
20/32 or better in 98%, and 20/40 or better in 100% of
operated eyes and binocularly. The cumulative results
for UDVA were 20/20 in 7%, 20/25 or better in 36%,
20/32 or better in 82%, 20/40 or better in 93%, and
20/50 or better in 100% of operated eyes, whereas bin-
ocularly, UDVA was 20/20 in 20% and 20/25 or better
in all patients (Fig 4).

Safety and Complications. No patient lost two or
more lines of CDVA in the operated eye and binocu-
lar CDVA remained unchanged in all patients. Three
patients lost one line of CDVA in the operated eye.
However, the inlay was not removed in these patients
as they were satisfied with their binocular UNVA and
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TABLE

Preoperative Demographic Data of
Emmetropic Presbyopic Patients
Who Underwent Implantation of an
Intrastromal Refractive Inlay

Demographic Value

No. of patients (M/F) 45 (26/19)
Eyes (OD/OS) 21/24

Age (¥) 52.3*3.3 (47 to 58)
Last follow-up (mo) 12

Implanted inlay (D) 2.10+0.30 (1.50 to 2.80)

UDVA 20/25 or better (20/25 to 20/16)
CDVA 20/20 or better (20/20 to 20/12)
Distance SE (D) 0.30%0.30 (—0.30 to +0.60)
UNVA 20/50 or worse (20/50 to 20/80)
CNVA 20/25 or better (20/25 to 20/20)
Near SE (D) 2.10=+0.3 (1.50 to 2.80)

556+35 (501 to 617)

OD = right eye, OS = left eye, UDVA = uncorrected distance visual acuity,
CDVA = corrected distance visual acuity, SE = spherical equivalent
refraction, UNVA = uncorrected near visual acuity, CNVA = corrected
near visual acuity

Corneal thickness (um)

UDVA. Spherical equivalent refraction for distance
changed from 0.27+0.33 D (range: —0.75 to +0.63 D)
preoperatively to —1.20%0.28 D (range: —1.69 to —0.50 D)
at 12 months.

No intra- or postoperative complications were noted
throughout follow-up, and no corneal haze around the
inlay was found using slit-lamp microscopy.

WAVEFRONT ANALYSIS, CORNEAL TOPOGRAPHY, AND
CONTRAST SENSITIVITY

Changes in higher order RMS from preoperative to
12 months postoperative were 0.40+0.17 to 0.55+0.14
pm (P<.05) at 6 mm and 0.07*0.02 to 0.16+0.04 pm
(P<.05) at 3 mm for the total eye and from 0.31+0.08
to 0.69+0.11 pm (P<.05) at 6 mm and from 0.14+0.05
to 0.27+0.07 pm (P<.05) at 3 mm for the cornea.

Corneal topographic astigmatism was —0.64=0.37 D
(range: —0.10 to —1.60 D) preoperatively and changed
to —1.11%0.28 D (range: —0.70 to —1.60 D) 12 months
postoperatively. Mean surgically induced astigmatism
was —0.44+0.19 D (range: —0.18 to —0.83 D) at a mean
axis of 169.46+21.72°.13

Table A (available as supplemental material in the
PDF version of this article) shows all higher order
aberrations for the total eye and cornea at 3 and 6 mm
preoperatively and 12 months postoperatively.

Contrast sensitivity in the operated eye decreased at
all spatial frequencies at 1, 3, and 12 months postop-
eratively under mesopic and photopic conditions. A
statistically significant decrease was found at spatial
frequencies of 6, 12, and 18 cycles per degree (cpd)
(P<.05) for both photopic and mesopic conditions.
The decrease in binocular contrast sensitivity was
statistically significant only at higher spatial frequen-
cies of 12 cpd from 30.53%+19.26 preoperatively to
15.25+12.25 12 months postoperatively (P<.05) and
18 cpd from 9.90+8.04 preoperatively to 4.00*3.58
postoperatively (P<.05).

ENDOTHELIAL CELL DENSITY AND CONFOCAL MICROSCOPY
Normal epithelial cells, subepithelial nerve plexus,
keratocyte scattering, and endothelial morphology were
observed in all patients at depths below and above the
inlay after 1 year. Mean endothelial cell density did
not show a significant variation over time (2485+237
cells/mm? [range: 2088 to 2693 cells/mm?| preopera-
tively vs 2365+333 cells/mm? [range: 1978 to 2690
cells/mm?] 12 months postoperatively) (P<.1).

The achieved mean inlay implantation depth was
332*20 pm (range: 280 to 348 pm). The correlation
between the depth of the pocket and UDVA or UNVA
was assessed using linear regression analysis and the
Pearson correlation coefficient (r). No significant cor-
relation was noted between depth of the pocket and
UDVA (r=—0.16, P=.20) or UNVA (r=0.02, P=.1).

QUESTIONNAIRES

Figure 5 shows the patients’ grading of pre- and
postoperative binocular UNVA and UDVA and use of
reading glasses. In response to the question regarding
perceived glare or halos postoperatively, 82% of patients
responded “no” and 18% responded “yes.” Of those
patients who responded “yes,” 68% responded “some-
times” and 32% “very rare.”

DISCUSSION

The purpose of this study was to evaluate the out-
comes of a small diameter refractive corneal inlay (Invue
Lens) implanted in the nondominant eye of emme-
tropic presbyopes.

Similar techniques using corneal inlays with differ-
ent principles of action have been described. Yilmaz
et al® reported that after implantation of the ACI-7000
(AcuFocus Inc, Irvine, California) with a mechanical
microkeratome, 85.3% of patients achieved J1 or bet-
ter, whereas Seyeddain et al'® reported that 2 years after
implantation of the same inlay using a femtosecond
laser 96.9% of patients achieved J3 or better. The ACI-
7000 is a small, opaque inlay that increases the depth
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Figure 3. Histogram showing accuracy of
45 Eyes the intended ad_ditional power ngeded for
12 months postop corrected near visual acuity after implanta-
tion of the inlay.
80% 2%
70%
@ 60%
& G
S 0% 24%
= 20%
10% 2% 2%
0% T T T T . T
<-1.00 from -1.00 from -0.50 from -0.13 from +0.14 from +0.51 = +1.00
to -0.51 to-0.14 to +0.13 to +0.50 to +1.00
Accuracy: Postoperative additional power (D)
Figure 4. Histogram showing uncorrect-
45 Eyes ed near visual acuity (UNVA) monocularly
@ 20/50 or worse|
12 months follow-up achieved at each follow-up examination.
| 20/40
020132
100% 020/25 or better
78% 78% 76%
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33% 33%
25%) 24%| 20% 20% 22%
o WA H][ =
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Figure 5. Histogram of patient subjec-
tive grading of the following questions: 1)
@ Binocular UNVA? mBinocular UDVA? O Use of reading glasses? How do you perceive your uncorrected near
vision in your everyday actions? (l=bad,
2=unchanged, 3=good, 4=excellent); 2)
4.00 4.00 :
3.82 376 3.80 3.76 373 387 How do you perceive your uncorrected far
s vision? (1=decreased, 2=slightly decreased,
:.'_' 3=almost unchanged, 4=unchanged); and
@ 3) How often do you use reading glasses?
g (4=always, 3=for more than 50% of my
] activities, 2=for less than half of my activi-
% ties, 1=never). UNVA = uncorrected near
= visual acuity, UDVA = uncorrected distance
visual acuity
preop 3 months 6 months 12 months

of field through the principle of small aperture optics
and it is placed on the stromal bed after creation of
a conventional flap in the nondominant eye. Slade!!
presented preliminary results of visual performance
in emmetropic presbyopes treated with the Presbylens
(ReVision Optics Inc, Lake Forest, California), resulting
in 4 lines of improvement in UNVA. The PresbyLens
is a corneal inlay, which, when placed under a 120-pm
flap, induces steepening of the anterior curvature of
the central cornea. Pallikaris? presented preliminary

results of 15 emmetropic presbyopes who underwent
implantation of the Flexivue Microlens (Presbia, Los
Angeles, California), reporting mean UNVA improved
from 20/100 preoperatively to 20/25 at last follow-up.
The Flexivue Microlens is a bifocal lens with a plano
central zone and a refractive peripheral zone that is im-
planted in the nondominant eye within an intracorneal
pocket created using a femtosecond laser.

In the present study, after implantation of the Invue
Lens using a mechanical microkeratome to create the
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pocket, UNVA improved to 20/25 or better in 76% and
20/32 or better in 98% of patients, whereas UDVA was
20/40 or better in 92% of operated eyes and binocular
UDVA was 20/25 or better in all patients. Further stud-
ies are needed to determine whether the decrease in
CDVA would be reversible after removal of the inlay.

The overall higher order RMS increases for both
the total eye and cornea. Corneal spherical aberration
changed to more positive values. Ali6 et al'* reported
similar increases when correcting hyperopia with intra-
corneal hydrogel inlays after flap creation. The observed
significant decrease in contrast sensitivity at high spa-
tial frequencies (operated eyes) may be attributed to the
induced aberrations.?®

The achieved inlay implantation depth was approxi-
mately 3/5 of the total cornea. Larrea et al'® considered
this depth, using computational methods, as optimal
to facilitate nutrient flow and oxygen transport. Fem-
tosecond laser use may offer more predictable corneal
pockets.12:17

Confocal microscopy demonstrated normal epithe-
lial cells, a regular subepithelial nerve plexus, bright
keratocyte nuclei against the darker background of the
acellular part of the stroma, and normal endothelial
cells similar to confocal images of normal corneas.'®

Implantation of the Invue Lens inlay in a microkera-
tome-created corneal pocket in the nondominant eye
has the potential to be a minimally invasive, effective,
and safe surgical treatment for the corneal compensa-
tion of presbyopia in the target group of emmetropic
presbyopes aged between 45 and 60 years.
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Figure A. Mechanical microkeratome (Visitome 20-10 Microkeratome;
Biovision AG, Briggs, Switzerland) is composed of: A) a central unit that
controls the suction pressure, velocity, and oscillation rate of the blade;
B) a hand-piece; and C) a suction ring that is applied on the cornea to
stabilize the hand piece. D) A cartridge blade system creates the pocket.
E) Special container with the inlay. F) An inserter is used for the implanta-
tion of the inlay in the cornea.



TABLE A

Pre- and 1-year Postoperative Total and Corneal Higher Order Aberrations
for 3- and 6-mm Optical Zones

Higher Order Aberrations (RMS) (um)

Diameter Total eye Corneal
Zernike RMS (mm) Preop 1 Year P Value Preop 1 Year P Value
7z 6 0.10+0.07 0.14+0.14 .15 0.09+0.07 0.34+0.12 <.001
3 0.03+0.03 0.05+0.04 .08 0.05+0.04 0.13+0.05 <.001
Z’é 6 0.22+0.20 0.17+0.14 .32 0.13+0.10 0.25+0.12 .01
3 0.03+0.02 0.08+0.05 .001 0.06+0.06 0.12+0.06 .006
72 6 0.10+0.09 0.20+0.13 .01 0.12+0.07 0.18+0.10 1.0
3 0.02+0.01 0.04+0.03 .03 0.04=0.03 0.09+0.07 .006
Zg 6 0.09+0.07 0.27+0.17 <.001 0.13+0.09 0.14+0.14 1.0
8 0.02+0.02 0.07+0.04 <.001 0.06+0.04 0.07+0.03 .62
4 6 0.05+0.04 0.09+0.08 .02 0.04+0.03 0.08+0.51 31
3 0.01+0.01 0.02+0.02 .20 0.03+0.02 0.03+0.02 .78
73 6 0.04+0.03 0.06+0.04 .02 0.02+0.02 0.05+0.06 .53
S 0.01+0.01 0.02+0.03 .24 0.02+0.01 0.04=0.05 .04
Z5 6 0.19+0.10 0.18+0.11 .90 0.09+0.06 0.38+0.11 <.001
8 0.02+0.01 0.03+0.03 A1 0.02+0.02 0.07+0.05 .001
2 6 0.05+0.04 0.06+0.05 .26 0.05+0.03 0.12+0.07 1.0
3 0.02+0.01 0.03+0.04 .18 0.02+0.02 0.04+0.03 .005
Zi 6 0.05+0.04 0.07+0.06 .24 0.05+0.03 0.12+0.07 .01
8 0.01+0.01 0.03+0.01 <.001 0.03+0.02 0.05+0.03 A1
3rd and 4th 6 0.40+0.17 0.55+0.14 .004 0.31+0.08 0.69+0.11 <.001
order aberrations
S 0.07+0.02 0.16+0.04 <.001 0.14+0.05 0.27+0.07 <.001

RMS = root-mean-square

Values represented as mean=standard deviation.
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Femtosecond Laser-assisted Corneal
Pocket Creation Using a Mask for

Inlay Implantation

Dimitrios I. Bouzoukis, MD; George D. Kymionis, MD, PhD; Aliki N. Limnopoulou, MD, MSc;
George A. Kounis, PhD; loannis G. Pallikaris, MD, PhD

ABSTRACT

PURPOSE: To describe the technique of femtosecond
laser—assisted intracorneal pocket creation, using a
mask for the implantation of a corneal inlay in the non-
dominant eye of a 56-year-old, emmetropic, presbyopic
woman for the correction of presbyopia.

METHODS: Using the iFlap treatment-type software of
the femtosecond laser (IntraLase 150, Abbott Medical
Optics), a full lamellar cut was created at 280-um depth.
A keyhole-shaped mask was placed at the internal part
of the glass of the applanation cone. A separator was
used to separate the stroma, and an inserter was used
to implant the inlay at the center of the line of sight. To
determine the line of sight, the microscope and centra-
tion system of the excimer laser (Allegretto Wave 400 Hz,
Wavelight Laser Technologie AG) were used. The Flexivue
Microlens inlay (Presbia) was implanted.

RESULTS: No intra- or postoperative complications
occurred during follow-up. Uncorrected near visual
acuity improved from 20/50 to 20/20 at the first post-
operative week.

CONCLUSIONS: Femtosecond-assisted intracorneal
pocket creation using a mask is a simple, safe, and
efficient approach for the implantation of corneal inlays.
[J Refract Surg. 2011;27(11):818-820.]
d0i:10.3928/1081597X-20110706-01

he implantation of corneal inlays for presbyopia or
hyperopia has been described using flaps created by
mechanical microkeratomes,’? femtosecond lasers,**

or pockets created by mechanical microkeratomes.®

The need to make the procedure of intracorneal pocket for-
mation less invasive and simpler led to the development of a
new technique. This technique uses the available software for
flap creation with a femtosecond laser (IntraLase 150; Abbott
Medical Optics, Santa Ana, California) in combination with a
metal mask cover and the microscope and centration system
of an excimer laser (Allegretto Wave 400 Hz; WaveLight Laser
Technologie AG, Erlangen, Germany) to control positioning
of the lens within the line of sight.

The surgical technique for corneal inlay implantation in a
femtosecond laser—assisted intrastromal pocket using a spe-
cial mask for the treatment of presbyopia in a 56-year-old
woman is described.

SURGICAL TECHNIQUE

A 56-year-old, emmetropic, presbyopic woman was referred
to our institution for surgical restoration of uncorrected near
vision.

On presentation, biomicroscopy, funduscopic examina-
tion, topography, and confocal microscopy were normal. In
both eyes, uncorrected distance visual acuity (UDVA) was
20/20, uncorrected near visual acuity (UNVA) was 20/50, and
corrected distance (CDVA) and near visual acuity (CNVA)
were 20/20, respectively. Addition power for near vision was
+2.50 diopters (D).

The patient was scheduled for femtosecond laser—
assisted refractive inlay implantation in the nondominant
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eye for the treatment of presbyopia. Endothelial cell
density was 2349+53 cells/mm? and corneal thickness
was 501 pm. She was informed about the possible intra-
and postoperative complications and gave written
informed consent.

The surgical procedure was performed under topi-
cal anesthesia. Using the iFlap treatment-type software
of the femtosecond laser (Intralase 150), a full lamel-
lar cut was created at 280-pm depth with an 8.65-mm
diameter and spot-line separation of 2 pm. The ante-
rior side-cut segment was placed temporally at 180°
with a side-cut angle of 30°. Pocket, ring lamellar cut,
posterior side cut, and alignment incisions were de-
activated (Table). After application and suction of
the interface device to the cornea and just before the
lamellar cut, a special mask was placed, using forceps,
at the internal part of the glass of the applanation cone
to limit the stromal separation to the desired area and
the side cut to the desired entrance of the pocket. The
mask was made of polyvinyl chloride (PVC) and had
a keyhole-shaped uncovered area. The diameter of the
mask was 10.2 mm, the internal uncovered area had a
diameter of 5.2 mm, and the entrance was 3.5 mm. The
hinge was covered by the mask (Fig 1).

After the lamellar cut, the tunnel was opened in the
direction of the incision cut to the center of the cor-
nea using a special separator (Fig 2A). Once the tun-
nel was created, a refractive inlay (Flexivue Microlens;
Presbia, Los Angeles, California) with a +2.50-D power

TABLE

Femtosecond Laser Parameters for
Pocket Creation Using a Mask
IntraLase 150*

Femtosecond laser

Treatment type iFlap
Method Raster
Hinge Superior
Diameter (mm) 8.65
Spot separation (um) 2

Line separation (um) 2

Bed energy (uJ) 0.65
Depth (um) 280
Side-cut energy (uJ) 1.20
Side-cut angle (°) 30
Pocket Deactivated

*Abbott Medical Optics, Santa Ana, California.

was implanted using an inserter (Fig 2B). The inlay
was placed at the point of the cornea corresponding to
the line of sight; this point was determined using the
microscope and centration device system of the excimer
laser (Allegretto Wave 400 Hz). To determine the line
of sight, the same procedure was used as for LASIK—
the patient was asked to look at the green light and the

A)

| 08
uerwoo S
HINGE
DEPTH
DIAMETER
BED ENERGY

Figure 1. A) The mask is positioned in the
upper part of the glass of the applanation
cone. B) The mask has a 3.5-mm entrance
diameter, 5.2-mm internal central diameter,
and 10.2-mm total diameter. C) The tissue
separation is limited to only the keyhole-
shape free area of the mask. The hinge is
covered by the mask.

Journal of Refractive Surgery * Vol. 27, No. 11, 2011
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Figure 2. A) After the lamellar cut, a 3.2-mm diameter tunnel is created from the incision cut to the center of the cornea corresponding to the visual axes
using a special manipulator. B) An inserter is used to implant the inlay. Figure 3. Slit-lamp photograph of the inlay (interrupted white line), using direct
illumination, 1 week after implantation.

cornea was marked on the green reflex. To limit the
fact that coaxiality of the microscope could influence
detection of the Purkinje reflex, the surgeon used only
one eye (the eye of the surgeon that was linear to the
operated eye of the patient), ensuring the linearity of the
microscope with the reflex.

RESULTS

One week after the procedure, UNVA improved from
20/50 preoperatively to 20/20, and CNVA remained
20/20. Uncorrected distance visual acuity decreased to
20/30 in the operated eye, but remained 20/20 binocu-
larly, and CDVA was unchanged.

Endothelial cell density was 2353%+33 cells/mm?
and corneal thickness was 503 pm. No signs of corneal
inflammation were found at the slit-lamp (Fig 3).

DISCUSSION

In the technique described herein, the usual para-
meters for iFlap treatment were modified to obtain a
smoother bed in the posterior stroma. The smooth-
ness of the stromal bed is important for decreasing
the possibility of irregularities that could change the
surface of the inlay, which is very soft, having a thick-
ness of only 15 pm. The implantation depth of 280 pm
was selected because the deeper stroma (3/5 to 3/4
depth) has less impact on oxygen and nutrient dif-
fusion in the corneal stroma.® The use of the mask
helped limit the stromal separation to only the de-
sired central area (5.2 mm) and localized the side cut
to only the entrance of the pocket (3.5 mm) in the
periphery. The central internal diameter was wider
than the diameter of the inlay (3.2 mm) to permit
microadjustments of the positioning of the inlay at
the line of sight after implantation.

Femtosecond laser—assisted pocket creation for
the implantation of corneal inlays using a mask offers
accuracy of the tunnel parameters, which could enhance
the predictability, resulting in better final outcomes and
improving the safety of the procedure, and new treat-
ment options to the surgeon. Although the development
of special software for customized pockets could further
simplify and increase the efficacy of the procedure, it
would increase the cost. Prospective, comparative
studies are needed to evaluate the long-term results of
the technique and optimize the laser parameters.
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Corneal Inlays:
A Surgical Correction
of Presbyopia

The Invue system may be a powerful tool to address the growing

need for better presbyopia treatments.

BY GEORGE D. KYMIONIS, MD, PuD; DIMITRIOS I. BOUZOUKIS, MD;

AND IOANNIS G. PALLIKARIS, MD, PuD

s attention grows with quality-of-life issues

among aging baby boomers, there is an

increased interest in the development of new

presbyopia treatments. Corneal implants,
which have been on the back burner in ophthalmology
for several years, are quickly becoming a safe and
reversible treatment.

The Invue system (Biovision AG, Briiggs, Switzerland)
was designed to improve near vision for emmetropic
presbyopes, with minimal deterioration of distance
vision. Francisco Sanchez Ledn, MD, of Mexico City, and

Figure 1. A patient undergoes the corneal implant surgery
using the InVue System.

Corneal implants are quickly
becoming a safe and reversible
treatment.

colleagues, conducted an informal study of 14 presby-
opic patients who underwent surgical correction with
the Invue. (Patients were aged 45-58 years, and the
refractive range was 2.25-3.50 D for near vision.)
Preoperatively, near visual acuity for this patient set
ranged from 20/40 to 20/200, including four patients
who were 20/100. At 1 week, six patients achieved 20/20
uncorrected near vision. At 6 months, eight patients
achieved 20/20 uncorrected near vision, and three
patients achieved 20/25. Some patients noticed a minor
loss of distance vision and loss of contrast sensitivity in
the operated eye. None of the patients, however, noted
changes in their binocular vision (data presented at the
Mexican Congress of Ophthalmology in 2006).

SYSTEM SET-UP

The Invue system employs feedback-monitoring
control to ensure high-precision corneal cutting and
fixation (Figure 1). Pocket blade cartridges are used to
cut a precise corneal tunnel, and a lens delivery instru-
ment places the Invue intracorneal hydrogel refractive
lens approximately 200 um deep into the cornea of the
nondominant eye (ie, in the location that corresponds

SEPTEMBER 2007 | CATARACT & REFRACTIVE SURGERY TODAY EUROPE | 1
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Figure 2.

to the visual axis). The water-permeable microlens
measures 15 um to 20 um in thickness and approxi-
mately 3 mm in diameter.

DATA ANALYSIS

Currently, we are collecting and analyzing the prelimi-
nary postoperative data of patients who underwent sur-
gery with the Invue system at the University of Crete
(Vardinoyiannion Eye Institute of Crete, Greece).

During wavefront analysis, we discovered an inlay
effect when only the central 3-mm zone (corresponding
to the inlay diameter) was analyzed. Interestingly, this
was not the case when the central 6-mm zone was ana-
lyzed. We found, therefore, that the maximal inlay effect
occurs during near vision without significantly disturb-
ing distance vision. This is because as the pupil becomes
smaller to accommodate for near vision, almost all the
rays pass through the inlay. When the pupil becomes
larger for distance vision, however, the rays pass through
a larger zone. This differentiates the procedure from
either a simple monovision with laser surgery or clear
lens extraction, where the induced myopic effect is sta-
ble and independent of the pupil diameter.

We believe surgeons should consider intracorneal lenses
as an effective treatment for emmetropic presbyopes aged
45 to 60 years old; this patient group is considered too old
for laser surgery and too young for clear lens extraction.
Avoiding refractive surgery might prove beneficial for these
patients in terms of safety, stability, and addressing dry eye.
Because implantation of the Invue inlay is performed using
a tunnel instead of creating a flap, the procedure might

2 | CATARACT & REFRACTIVE SURGERY TODAY EUROPE | SEPTEMBER 2007

0907CRSTEuro_kymiois_rs.gxd 8/3/07 4:09 PM Page 2 $

Figure 3.

improve upon current corneal inlay stability and long-term
results. Additionally, the transparent lens is not disturbed
during ophthalmologic examinations, as we did not
observe opacities after the first months of implantation. It
is also biocompatible, making it friendly to the cornea.
Clinical studies on the Invue are currently underway in
Switzerland and will soon begin in Germany.

The easy implantation and reversibility of this proce-
dure is appealing to patients and doctors alike. Further
follow-up and a larger series of surgeries are necessary to
prove the safety and efficacy of this new and promising
surgical approach for presbyopia. ®m
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INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM
(16.03.2006)

Patient Name Date

Time of Exam

D Please review the ophthalmic and medical history to ensure that subject meets study selection
criteria.
Please review the medication history to ensure that subject is not on any contraindicated
medication.
[_] Please review subject's refraction to ensure that he/she meets optical selection criteria.
I:.Please complete subject's (a) evaluation of suitability for participation in the study and (b)
subjective questionnaire.

Evaluation of suitability for participation in study.

10.

11.

12.

13.

14.

Yes No
Is the subject presbyopic in both eyes? O O
Has the subject's refraction been stable over the past six months and O O
Is between -0.75 and +0.75 with less than 1.00 D of astigmatism?
Does the subject have a normal looking cornea on bio-microscopy? | |
Does the subject have 20/40 or better uncorrected distance vision in the study eye? O O
Does the subject have 20/50 or worse uncorrected near vision in the study eye? O O
Does the subject have a normal dilated fundus exam? O O
Is the subject's pupil normal, regular, responsive to light and more than | |
3mm in diameter in photopic conditions?
Does the subject understand the scope of the study and did he/she sign O O
the informed consent form?
Does the subject have a history of trauma or serious eye disease in the
study eye? O O
Does the subject have a history of serious acute or any chronic ocular
disease including corneal disease, glaucoma, diabetic retinopathy,
macular degeneration, peripheral retinal disease? | |
Does the subject have amblyopia in either eye? | |
Does the subject have a history of congenital or acquired corneal disease? | |
Does the subject have a history of previous ocular surgery other than
small incision cataract surgery? O O

Does the subject have previous corneal incision that may interfere with

BIOVISION®
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INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM

(16.03.2006)
Patient Name Date
pocket creation? | |
Yes No

15. Does the subject have any type of macular changes that may interfere with

obtaining excellent visual results in spite of good optical outcome? O O
16. Does the subject have a dry eye? Shirmer test < 3.0 mm O O
17. Does the subject have distorted non reactive or decentred pupils? O O
18. Does the subject have acute or chronic systemic diseases that could | |

increase operative risks or interfere with ordinary healing

process (immuno-compromised, connective tissue disease,

uncontrolled diabetes, any neoplastic disease)
19. Does the subject take systemic medication that may interfere with | |

corneal health or with corneal healing (steroids antimethabolites,

chemotherapy, amniodoron, etc.)?
20. Might the subject, in the opinion of the investigator, have emotional | |

problems that may interfere with their ability to undergo the

procedure or to follow the postoperative regimen of treatment and

follow-up?
21. In the best judgment of the investigator, this subject is suitable for | |

participation in the study. (Note that subjects qualify to participate only
if all questions 1-8 inclusive are answered TES and all questions 9-21 are
answered NO.)

Signature of person completing Signature of investigator
the questionnaire

BIOVISION®
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INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM

(16.03.2006)
Patient Name Date
Subjective Questionnaire Excellent  Good Fair  Poor
1. How does the subject perceive his/her distance vision O O O O
in the study eye?
2. How does the subject perceive his/her uncorrected near O O O O
vision?
3. How does the subject perceive his/her near vision with O O O O
reading glasses?
4. How does the study eye feel in general? O O O O
5. Is the subject using any medication in the study eye? YESO NOO
Signature of person completing Signature of subject

the questionnaire

BIOVISION®
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INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM
(16.03.2006)

Patient Name Date

VISION EXAM

Visual Acuity (Snellen Equivalent Units)

Uncorrected Distance Vision Uncorrected Near Vision @16 inches
OD 20/ . OD 20/ .
oS 20/ OS 20/

Best Corrected Distance Vision & Rx

OD 20/

Sph Cyl Axis

OS 20/

Sph Cyl Axis

Best Distance Vision Corrected Near Vision & Rx (Add) @16 in

OD 20/

Sph Cyl Axis
OS 20/

Sph Cyl Axis
Keratometry
OD (O

Note: Attach print out of autorefractor, keratometer and IR pupilometry

BIOVISION®
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INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM
(16.03.2006)

Patient Name Date

Contrast Sensitivity (attach printout if available)

BIOVISION®
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INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM
(16.03.2006)

Patient Name Date

Date of test Time of test Eye Operated On: [_] Left [_] Right

BIOMICROSCOPIC EXAM - See next page for scoring details

oD oS
0 1 2 3 4 0 1 2 3 4
A..External eye exam Oo0oo0oo —0O0 O o oo
Cornea
B. Corneal epithelium [ R i R o R [ R i R
C. Corneal stroma O O O o Qg O O 0o o Qg
D. Corneal endotheliumlayer0 O O O O O o o o O
E. Total corneal thickness O 0O oo O O o o o O
Anterior Chamber
F. Cells o 0oooo o ooo0oo
G. Flare O O oo o O 0O O o O
Other
Pupil (Horizontal)
H. Diameter photomic O O O o Qg O O 0o o Qg
I. Diameter mesopic O 0O oo O O o o o O
J. Shape o 0oooo o ooo0oo
K. Response to light O O O o Qg O O 0o o Qg
Other
Lens
L Clarity O 0O o o Od o oo o g
Dilated Fundus Exam
M Macula

N. Optic nerve
O. Blood Vessels
Other

Now perform tonometry, pachymetry, topography, and specular microscopy as specified in protocol.

BIOVISION®
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INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM

(16.03.2006)

Patient Name

Appendix A — Biomicroscopic Exam Scoring Details

A

(0) Within normal range
(1) Mild eyelid changes
(2) Modest eyelid changes
(3) Severe eyelid changes

B

(0) Clear - no fluorescein staining

(1) Mild - slight fluorescein stain confined to the area in front of the lens

(2) Moderate - dense fluorescein stain in front of the implant and 1 mm further
(3) Severe - marked epithelial defect that is larger than the implant

C

(0) Normal

(1) Mild changes

(2) Moderate changes
(3) Severe cha nges

D

(0) None - corneal endothelium unchanged compared with pre-surgical appearance
(1) Mild - kerato precipitate on endothelium, mild haze in stroma behind the implant

(2) Moderate - Kps, Swelling and haze behind the implant
(3) Severe - Kps, Haze, edema
(4) Very severe - Melting of endothelium & stroma behind the lens

E

(0) Normal - no thinning seen

(1) Mild - very little thinning

(2) Moderate - clear thinning of the corneal layer
(3) Severe - very marked thinning

(4) Very severe - melting of corneal tissue

F

(0) None - no cells seen

(1) Trace 1-5 cells seen

(2) Moderate 6-15cells seen
(3) Severe 16-30 cells seen

(4) Very severe — hyphema

G

(0) None - No Tyndall effect

(1) Mild - Tyndall barely seen

(2) Moderate - Tyndall beam clearly visible
(3) Severe - Intense Tyndall

(4) Very severe - Whitish, milky aqueous

H &1

(0) Cannot Measure
(1) 1-2 mm

(2) 2-3 mm

(3) 3-4 mm

(4) Over 4 mm

BIOVISION®

J

(0) - round

(1) - oval

(2) - mildly irregular
(3) - geographic

K

(0) — Brisk response
(1) — Normal response
(2) — Sluggish response
(3) — Non-responsive

L

(0) Clear

(1) Cloudy

(2) Mild opacity

(3) Moderate opacity
(4) Opaque

Page 7 of 9



INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM

(16.03.2006)

Patient Name

Date

NOTE ANY ABNORMALITIES SEEN DURING BIOMICROSCOPIC EXAM

Perform the following tests after completion of Bio-microscopic exam:

Topography oD (ON

Ultrasonic Corneal Pachymetry
OD

oS

Tonometry OD mmHg OS

Specular Microscopy.
Endothelial cell count in central 3 mm zone

Average cell area

% Hexagonal

Attach recording

mmHg Time

BIOVISION®
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INVUE PMS STUDY — PREOPERATIVE SCREENING CASE REPORT FORM
(16.03.2006)

Patient Name Date
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INVUE PMS STUDY - CASE REPORT FORM (16.03.06)

Patient Name Date of Exam

1 2 3 4 5 6 1 8
O o O O o oo O O

Day of 1 Day 1 Week 1 Month 3 Month 6 Month 12 Month INTERIM

Visit Number

Surgery
Time of Exam Eye Operated On: L D R D
Subjective Questionnaire Excellent Good  Fair Poor
1. How does the subject's operated-on eye feel in general? | | O O
2. How does the subject perceive how his/her uncorrected O | | |
(ie. w/o glasses) distance vision compares with before surgery?
3. How does the subject perceive how his/her uncorrected near O | | |
vision compares with before surgery?
4. Is the subject satisfied with the outcome of the study? O a O O
) ) ) Yes No
5. Does the subject experience other visual changes? - -

If yes, specify:
Mild Moderate Severe

| | O

| | O

3. O O O
Yes No
6. Does the subject feel discomfort? O O
Signature of person completing Signature of subject Date

the questionnaire

BIOV/SION®
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INVUE PMS STUDY - CASE REPORT FORM (16.03.06)

Patient Name Date of Exam

VISION EXAM

Visual Acuity (Snellen Equivalent Units)

(a) Uncorrected Distance Vision LOGMAR (b) Uncorrected Near Vision SNELLEN @16in
OD 20/ . OD 20/ .

L ou 20

oS 20/ . oS 20/ .

(c) Best Corrected Distance Vision & Rx

oD 20/ . oD

Sph Cyl Axis
ou 20/
oS 20/ . oS

Sph Cyl Axis

(d) Best Distance Vision Corrected Near Vision & Rx (Add) @16in

oD 20/ .
Sph Cyl Axis
OuU 20/
oS 20/ .
Sph Cyl Axis
Keratometry
OD (0N

Note: Attach print out of autorefractor, keratometer, and IR pupilometry.

BIOV/SION®
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INVUE PMS STUDY - CASE REPORT FORM (16.03.06)

Patient Name Date of Exam

Contrast Sensitivity (attach printout if available)

See next page for scoring details

0 1 2 3 4 0 1 2 3 4
A, External Eye Exam O 0O O o O o o o o
B. Implant Location o 0o o o o O O O o O

CORNEA
C. Corneal Haze Location o o o o O o o o o O
D. Corneal Haze Density O o o o O O o o o O
E. Corneal Epithelium o 0o o o O O 0O o o O
F. Corneal Stroma O o o o O O o o o O
G. Corneal Endothelium Layer O 0O O 0O O O 0O o o O
ANTERIOR CHAMBER

H. Cells |
I.. Flare o o o o O o 0o o o O

BIOV/SION®
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INVUE PMS STUDY - CASE REPORT FORM

Patient Name

(16.03.06)

Date of Exam

PUPIL

J. Diameter Photomic O o o o O

K. Diameter Mesopic o 0o o o O

L. Shape O o o o O

M. Response to Light o 0o o o O
LENS

N. Clarity o 0o o o o

Bio-Microscopic
Exam

Appendix A - Scoring Details

A

(0) Within normal range
(1) Mild eyelid changes
(2) Modest eyelid changes
(3) Severe eyelid changes

B

(0) Excellent - the implant is perfectly located in front of the center of the pupil
(1) Very Good - the implant is off center to either direction by less than 0.25 mm
(2) Good - the implant is off center to either direction by less than 0.50 mm

(3) Moderate - the implant is off center to either direction by less than 0.75 mm
(4) Poor - the implant is off center to either direction by less than 1.00 mm

C

(0)Normal-no clouding
(1) 1-25% cloudy area
(2) 26-50% cloudy area
(3) 51-75% cloudy area

D

(0) Clear to faint haze

(1) Haze mildly affecting refraction
(2) Moderate refractive difficulty
(3) Prevents refraction-AC visible
(4) 765-100 % cloudy area

BIOV/SION®

O 0Oood
O 0Oood
O 0O ood
O 0O ood
O 0Oood

I
(0) None - No Tyndall effect
(1) Mild - Tyndall barely seen

(2) Moderate - Tyndall beam clearly visible

(3) Severe - Intense Tyndall

(4) Very severe - Whitish, milky aqueous

J&K

(0) - cannot measure
(1)-1-2 mm
(2)-2-3 mm
(3)-3-4 mm

(4) - more than 4 mm

L

(0)-Round

(1)- Oval

(2)- Mildly irregular
(3)- Geographic

M
(0)-Brisk response
(1) Normal
(2) Sluggish Response
(3) Non responsive

Page 4 of 6



INVUE PMS STUDY - CASE REPORT FORM (16.03.06)

Patient Name Date of Exam
E
(0) Clear - no fluorescein staining N
(1) Mild - slight fluorescein stain confined to the area in front of the lens (0) Clear
(2) Moderate - dense fluorescein stain in front of the implant and 1 mm further (1) Mild Opacity
(3) Severe - marked epithelial defect that is larger than the implant (2) Moderate opacity
(3) Severe opacity
F
(0) Normal
(1 Mild Changes
(2) Moderate Change

(3) Severe changes

G

(0) None - corneal endothelium unchanged compared with pre-surgical appearance
(1) Mild - kerato precipitate on endothelium, mild haze in stroma behind the implant
(2) Moderate - Kps, Swelling and haze behind the implant

(3) Severe - Kps, Haze, edema

(4) Very severe - Melting of endothelium & stroma behind the lens

H

(0) None- No Cells seen

(1) Trace-!-5 Cells seen

(2) Moderate- 6-15 Cells seen
(3) Severe- Over 15 Cells seen

BIOV/SION®

Page 5 of 6



INVUE PMS STUDY - CASE REPORT FORM (16.03.06)

Patient Name Date of Exam
Additional Tests

TUNNEL WIDTH

TUNNEL DEPTH

BORDER QUALITY Regular O Irregular O

Perform the following tests after completion of Biomicroscopic exam:

Ultrasonic Corneal Pachymetry

oD anterior OS anterior

lenticle lenticle

posterior posterior
Tonometry oD mmHg oS mmHg Time
Specular Microscopy

Endothelial cell count in central 3 mm zone

Average cell area

% Hexagonal

Digital Photography - save all photographs to CD-ROM

BIOV/SION®
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MeAéTn TS AGPALEIAS KOL OTTOTELECUATIKOTTOS
TOV EVOOKEPATOEIOKOV 0100Aa06TIKOV eVOSUATOS
""Invue Lens." yia tq o010pOwon tys npeofowmiog.

HAHPO®POPIEY AYOENOYX

AprOpog avayvopiong:

Ovopo/Endvopo AcOevoic:

‘Ovopa gpeovnTi):

Tomo0soia:

Hpep/via:




"Evtumo ocvykatd0gong

Awdikaoio MeréTng

"Eva chvoro amd evvéa emoKEYELS EIVOL TPOYPOUUOTICUEVES Y10 KAOE CUUUETEXOVTO GTNV
HEAETT), oTNV dLapKELD TOL £VOG £Tovg. H mpdn emiokeyn ivan puo emickeyn eA&yyov
kpurnpiov. Katd v didpketo avtg g eniockeyng o yotpog oag 0o kdvet
oPOaApOA0YIKT eEETAOT KO SLAPOPO OTTIKA TECT Y10 VoL ETAANOgVCEL OTL dlobéteTe TOL
KPLTNPLOL ETAOYNG TTOL VILAPYOLYV GTNV AIGTA TOV TPOTOKOAAOV. AV 0 Y1aTpdG GOg
amoQOGicel OTL {0mG £10TE £VOG KOTAAANAOG VITOYNPLOG Yo TNV HEAETT, Ba cag e&nynoet
TIC AETTOUEPEIES QLTINS TNG HEAETNC, TA TOUVA TAEOVEKTILLOTA, Y10l GOG KOl TOVG TLOAVOVG
KIVOUVOUG TOV UTOPEL VOL GUVAVTNGETE €AV GUUUETAGYETE. LTO TEAOG TNG £ENynong Oa
oaG 000l N evkopio Vo KAVETE EPMTNCELG GYETIKA LLE OLVTNV TNV HEAETY.

AV GUUQ®VICETE VO GUUUETAGYETE GE VTNV TNV UEAETT KO APOV JLoPAGETE QLT TNV
QOpPUO GLYKATAOESNG KOl GUUPMVICETE VO TV VITOYPAYETE, O EPELVNTNG GOG Oa
Tpoypappatioet va vroPandeite otn dwadikacio enépPaonc.

H enéppaon Oa mpoypappatiotel va yivel pio KOvmg amodeKTn nUepounvia ylo €66G Ko
70 10TPd o0G Kol Ba EKTELECTEL GTO YEIPOLVPYEID TOV YPNOIUOTOLEL O 0OPOAAUINTPOC GOG.
[pwv yivel n eyyeipnon, to partt Bo avarsOntonomOel pe o@OaAUIKEG GTOYOVES TOV
TEPLEYOLV TOTIKO avoloONTIKd. Oa Yivel amOCTEIP®OT) KOl TPOETOUAGIO COUPOVA LE TIG
dradikacieg Tov akolovBovvtal mhvta otic enepPacelg ota patia. O yaTpdc cog o
YPNOYOTOMGEL pkpokepatopo 1 to femtosecond laser yio va Snpovpynoet évo 6tevod
TOUVEL GTOV KEPATOEN GOG, TO 01010 Ba £xel mepimov 3k 610 TAATOG Kol 6-8yIA 6TO
nakpog. Méoa og avtd T0 TOOVEA, 0 Y1oTpOg oag Ba tomobetroel Tov Gakd Invue™ oe
éva onpeio 6Tov KEPATOEN TOL Elval UTPOGTH amd TO KEVIPO TG KOPNG. APov
TEAELMGEL ALTN 1) PACT, TO XEPOVPYIKO PEPOG TNG dtadikaciog Invue™ é&yet
oAokANpmBel. O yiotpodg oag KOTOmY B GOG YPAWYEL Lo, GLVTOYN Yo OPOOALKEG
otoy6veG o Ba evoToAALoVTOL GTO XEPOVPYNUEVO LATL TOAAEG POPES TNV NUEPD KoL
emiong o cog TPOYPUUUOTICEL Lol ETICKEYT Y10 TOPAKOAOVON G TNV EXOUEVT LEPOL.

Katd v erniokeyn v apodTn pépa Petd v dladikocio, o opBaAipiotpdg oag Ha kiver
Spopa. 0QOAALOAOYIKA TEGT Kol LETPNGELS Y10, VO EKTIUNAGEL TN EMTUYIO TNG
dwdwkaciog. O yatpdg cag emiong Oa cag (NTioEL VO GUUTANPDOGETE £Val
EPMTNUATOAIY10 TO 0010 Ba cag {NTd TNV YvodUN GOG Yo TV EYXEIPNON Kot TNG OAAAYES
oTNV 0pOCT TOV PLOVETE.

Metd, Ba cag doBovv 0dnyieg Yo 10 TOC B cuveyioete To PApUaK Kot Oa
TPOYPOLUUOTICEL EMOKEYEL Y10 TAPOKOAOVONON G€ P fdoudda Kot LETA G VO Unva,
TPELG LVEGS, £EL, EVVIA Kal ODOEKD, UNVEG,.

e kaOe pio amd avTéC TIC EMOKEWYELS, B0l TPUYUOTOTOOVVTOL LETPTOELS OPAIOTG KoL
TOoALA Kabiepopéva otpikd teot kat Oa cag {ntnbel va counAnpooete emmpocheTa
EPOTNUATOAIYLO.



Baowéa Kprrpra Zoppetoyngs:

[Mo va emeyeite yio oty v €pguva, o TpEnel OmmGONTOTE:

Na glote 45-60 etV mpecfoomag Kot ota 000 pdtio.

Noa un €yete aGhia o@OaAporloyikd TpofAnuaTa.

Noa ypnoiponoteite yoaild opacE®S Yo KOVTA.

Noa un ¥pnoHoTOLEITE YVAALL OPACEMS Y10 LAKPLA.

Na pmopeite va TNpNoETE TO TPOYPUUUO TOV LETEYXEIPNTIKDOV EMCKEYEDV Y10
nopakorovdnon (1" nuépa, 1" efdopdda, 1% uqvac, 3°° uqvoeg, 6° pRvag, 9° uqvag
Ko 12°° pvo).

Na glote TPOOBLLOL VO VTTOYPAYETE L0l EVIUEPOTIKT POPLO CLYKATAOEGNC.
Noa unv €xete o&eieg | xpOVIEG GLGTNUATIKEG TOONGES TOV Bo LITOpPOVGaV VOl
aLENGOLV TOVS KIVOVVOLG TG EYYXELPNONG 1] VO EUTOSIGOVV TNV PLGLOAOYIKN
dradkacio emovAwong (Tddnomn Tov GUVIETIKOD 16TOV, d10fNTNG, OTOLNONTOTE

VEOTAOGUATIKY VOGOG )



Evogyopeveg mapevépyereg 11 voyAoels

Kémoteg evoyAoeig katd tnv didpketo kibe o@OaAIKNG eyyeipnong elval ovapeVOUEVEG.
O ywotpog cag Oa ypNGIULOTOIoEL avonsONTIKO KOAAVPIO KT TNV O1GpKELD TG
EYYEIPMNONG Y10 VO LELDGEL TNV EVOYANOT GTO EAGYLOTO.

Otav mpaypatomoteital pia top o€ Evay o@BaANd, 16m¢ VTAPEOLY Kivduvol Tov
Tpoépyovion omd Kakn dtayeipion, kakn Asttovpyia 1| Kabe idovg Adboc. ['a va
EAOYIOTOTOMGOLVE AVTOVE TOVG KIVOVVOLG OTNV TTEPITTMOT GOC, £XOVUE EKTEAEGEL OAL
T0. T€0T 670 (PaKo Invue.

Emiong, evoyAnon, petd v eyyxeipnon, Wropet vo vdpyel 6T YEPOVPYNUEVO UATL OAAGL
OLTY] OVOLEVETOL VOL VoL NITLaL Kol LIKpN G O18pKeLag.

Eniong, pohdveelg pmopet vo vdpEovy petd amd omoladnmote o@OUAOAOYIKY
enéuPaon. ['a va elayrotomomBolv ot mbavotnTeg, peteyyepntikd o axolovdnoete
E01KEG TOTKEG POPUOKEVTIKEG 00MYies. 'Eyouv tnpnbel emiong avotnpéc pébodot
OTOGTEIP®ONG KOTA TNV OAPKELN AVTNG TG SLadIKaGTog.

O pakdg Tov KepaTogdn Tov Ba TorobetnOel eivar 610 6TAG10 KAMVIKNG peEAETNS. Towg
VIAPEOLV TAPEVEPYELEG KOl EVOYANGELG OO TOV OKO, 01 0TI01ES OEV Elvat aKOUA TAY P®G
yvootés. Towg, eniong, mopatnpnoete oAhayég otny Opacn HeTd TV dadikacio, oTIg
omoieg {omg ypelaoTel YpOVOS Yo va Tpooapuooteite. Avtég umopel va etvan BoAn dpaon,
dVGKOALN OTNV €0TIOGT G€ LOKPVA 1) KOVTIVa avTikeipeva. Towg emiong vidoete cav va
BAEmeTe SUTAG GTO YEPOLPYNUEVO HATL. AV OTTOIOONTOTE OO QLTA TOL GUUTTOLOLTOL
ELLPAVIGTOVV HETA TNV dtodikacio, motevovpe 6Tt Oa glvan o Kot 6Tt Bor e£0pavicTovV
Hetd amd pio mepiodo Alywv nuepov.

Y& TEPINTMOON TOV SOVGKOAEVEGTE VO OVEYTEITE AVTA TO, GUUTTAOUATO, O YIOTPOG GO
pmopel vo avTioTpEYEL TNV EYXEIPNOT, apalp®dvTag Tov eakd Invue™ mov £xet
EULPLTEVTEL. AVOUEVETOL OTL TOL CUUTTONOTA oaG o e£0POVIGTOOV GTUSIOKA LLE TNV
AP0 KATOL®V NUEPDV HETA TNV OPAIPEST TOL EUPVTEVUATOG.

Agv avopéveton va TpokAnOel povipun PAAPN GTOV KEPATOELDN GOG OKOLO KOL 0V O POKOG
YPEOTEL Vo LeETAKIVNOEl, aAAG OV VITAPYEL TPOTOG VO ATOKAEIGOVLE EVIEAMG TNV
mOovoTNTO OTL popel va TpokAnOel pio povipn PAGPN oTov KEPATOEDN CaG KO 6TV
Opaon| 6ag .



O0¢éin mov 0o TpokOLYOLV ad TNV peErETY

To mpocmmkd TAEOVEKTNIO TOV Ba £XETE OO TNV CLUUETOYN OOG GE QLT TV HEAET
etvar 1 gukaipio va £(ETE KOAT LOKPIVI KOL KOVTIVI] OpacT) 6TO HATL Tov Oa vtootel v
dwdkacio, ympic vo e£aptdote and yoaid opdoems. Avtod pumopel va BEATIOGEL TNV
nmoldtnTa (NG 00G Kot TNV IKOVOTNTA GOg VO AEITOVPYEITE OTO OTITL KOt TNV OOVAELM.

H ovppetoyn oog otn peAétn Kot ot TAnpoeopieg ot omoieg o pag dmoel avtn, iIowg
HEALOVTIKA VO @QEAGEL AAAOVS OVOPDOTOVG e TaPOUOLEG TOONGELS.

Evalhoktikég Ocpameieg

Evordaxtikég pébodot yia va d10pbmbel 1o mpoPAnpa opdcemg cag, 1 mpecfuwmial, sivor
StobEaES €M KO XPOVIO. AVTEG CLUTEPIAAUPAVOVY TO YVOAME 0PAGEMS, TOLG PAKOVG
EMOPNG Kot GAA@V Hop@ov eneppdoets. Oheg avtéc eival KaAEG EMAOYEC KOl LITOPEITE VOl
OLOAEEETE OTTOLLONTOTE OO OVTEC OVTL TOV VO, GUUUETAGYETE OTNV UEAETT).

Epmotevtikotnta

Ot mAinpoopieg omd avtv TV HEAET iomg 6000VV GTov Yopnyo Bro-opaong AG, ko
otV Atoiknon @ayntov kot Gapudkwv (FDA). ITAnpogopieg uropei exiong va 6000Hv
oe regulatory agencies oe dAAeg ympes. Ta amoteléopata and avt TV HEAETN 16MG
ONUOGIELTOVV OAAGL 1| TOLTOTNTA Gag Ba lvan amdppnTN.



YrevOvvn Aniwoen acOsvovc

Aniove vredBova.:

1.

N

Ot eviuepwbnro. avolvtikd amo tov 107po too BEMMO (Bapdivoyiavvero
Epyootinpio Xeipovpyikns ko Metouooyevoewv Opbaiuodv) yio ta mbava opéin
KO TODG EVOEYOUEVODS KIVODVOVS THS XEWPOVPYIKNG ETEUPaTNS 010pOwans TS
rpeofowmiog ue 10 evookepotoeldiko Evhsuo «Invue T.M. ».

O11 0 10TPOC ATOVTHOE IKOVOTOINTIKG G OAG. OV T EPWTHUOTO.

Ot yvwpilw ot n yeipovpyikn ooty eEXEUPOCH OTOTEAEL UEPOS KAVIKNG UEAETHGS YLO.
TNV 00QBAELD, KO THYV ATOTEAEGUATIKOTITO. TOD EVOOKEPOATOEIOIKOD eVOELOTOS «
Flexivue T.M.».

Ot éyw drofaoel Kat Eyw KOTOVONGEL TANPOS TO EVHUEPWTIKO EVTVTTO
ovykataleong.

Ot eviuepwOnka yia T vTGPYOVTES EVOLLOKTIKES UEBOIOVS OVTIUETOTIONS THS
TpeaPLWTIAG.

Ot yvopilw ot n exéufaon kair 01eg o1 ueteyyelpntikes eCetaoels o
rpoyuotorornfodv ato BEMMO.

Ot emBouwm pe t OéAnon pov va copuetéEfw ae avTRY T UELETH.

(AcBeviic) (Hpepopnvia)

(Xepovpyoc) (Hpepopnvia)

(Maptopag) (Hpepopnvia)



i Hoavemaotnuio Kpnytng
? OopOaiunoioyikn Kiwikn, IIAI'NH
BEMMO

oy

¢

Néa yeipovpyikn sxeuPoocn via Ty OVTIUETOTICH
NG TPEGHLWTIOC.

Klwixn uciétn tnc amoteisouatinotnrag tns uEooov.

H véa avty yeipovpyikn uédodog Paciletor arnv torobétnon uovipoo oimloeotiaxod porxov
oTOV KEPOTOELDN TOL 0pBaiuod yia tn d1opbwaon s mpeafvwnios (Eviokepatoeidko
évleua,).

Anuiovpyeitar pio puikpn “toénn” aToV KEPOTOELON OTOV TOTODETEITOL O LIKPOTKOTIKOG
OVTOG PaKOG. AV Y10 0OTOI00NTOTE LOYO OEV IKAVOTOIEL TO OTOTELEGLO, O POKOS UTOPEL VO,
apaipelel. Ta amoteléoaro upaviCovior amo Eva unvo. ES Kol TPELS UVES UETO. TV

enéuPfoon.

2 KOOGS avTHS TS EpEvvag:

O oKOTOG AVTHG THS EPEVVOS EIVAL VO EKTIUNTOVUE THV OTOTEAEGUOTIKOTHTO KO.L THV
00PAAELD. TS YELPOVPYIKH OVTHS UeBOI0D ae avBpmmovs OOV Kal €0GS TOL BELovY Vo
OTOKTHOOVY KO KOVTIVH 0paoh Ywpis thv fonbeio yooliwv opaoens  pakmv eETopng.
Ta darouo wov Oo. ewAEYODV Vo GOUUETEYOVY OTHV UEAETH Bo TpOYpouUaTIoTEL VO TEPATOVY
OTTO L1 YELPOVPYIKN ETEUL TN OLGpKELOS 15 TEPITOD AETTAV Y10, VO EUPVTEVTEL EVOG UIKPOS
POKOG OTOV KEPATOELON TOV EVOS 09Balpuod. 210 TEA0C avThS THS ETEUPOONS, O KEPOTOEIONS
700 HoTiod oog Qo yivel oirhoeationog. Iliotevetor 0Tl QVTOS 0 OITAOECTIOKOS KEPOTOEIONG
00G KOATAOTHOEL LKOVODG VO, EYETE UOKPIVI] OPOCH TOOO KOAN OG0 ELYOTE KOL TPLV THV
EYYEIPNON KA1 ETMTAEOV VO UTIOPEITE VO EKTEAEITE KOVTIVES EPYOTIES YWPIS TNV fonbela
YOOAIDV 0POTEWC.

Lo vo, emideyeite yioo ooty v uelétn, Oa mpémel vo, vmofinbeite o opBatuoloyixn
e&etaon ( omoio Oo. yivel amo tov y1oTpo oog) yio. va emiPefoiwbel ot Eyete Ta Kpitipio,
EMAOYNG OV ypeLalovral.

H mpocyyeipntikég eCetdoels,  exEUPocn Kol 0LES 01 UETEYYEIPNTIKES EEETAGEIS YIA
T0Vg aclsveic mov Oa emiieyody yia ty ueiérn, Oa yivooy AQPEAN.




Baoixa Kprripra Lopucroyns:
Lo vo, emiAeyeite yioo avtiy v Epevva, o mpémel onwodonmote:

No. eiote 45-60 etV npeofvwmog Kot aTo. 0O UdTIO.

Na un éyete allo opbaluoloyike. mpofinuoro.

No. ypnoiuomol1eite yoorio, 0paoews yio KOVTA.

Na. un ypnoiuoroieite yoodia opooews yio poxpid, (No un éyxete Mowmio > 0.75D,

Yrepuetpwmnio > 0.75D, 1 acuyuotiouo > 1.00D).

o No uUmopeite vao. THPGETE TO TPOYPOLYLO, TWV UETEYYEIPHTIKDV EXLOKEYEMDY VI
ropaxorovOnon (1" nuepa, 1" efdoudcda, 1% wivag, 3° wivag, 6™ wivag, 9° wvog ko
12° wipvag).

o Na Katovoeite TV EKTA0N KOl TOV OKOTO THG OLAOLKOTIOS THS EYXELPNONS TOVG THAVODS
KIVOOVOUS THS KOl TO, TAEOVEKTHUATO KOL VO, ELOTE TTPOOVLOL VO DTOYPAYETE UIO,

EVIJUEP WTIKN POPUO. TVYKATAOETNG.

o Na unv éxete oleieg 1 ypovies avoTHUOTIKES TOONTELS TOV B0 UTOPOLGOY V. OVEHCOVY
TOVG KIVOOVOUGS THS EYXEIPNONS N VO, EUTOOLGOVY THY PVOLOAOYIKT OLOOIKATLO,
EMOVAWONGS (TAONoN TOL CVVOETIKOD 1GTOD, OLOSNTHS, OTOLAONTOTE VEOTAAGUATIKN
VOoog )

Heproootepes minpopopics Oa 6ag 0000vv Katd Ty OIdPKELD TS TPADTHS GOG

EMICKEYTG.

Awadikacio MeiéTyg:

H mpay emioxeyn eivor pua emiokeyn eAéyyov kpitnpiwv. Kata tny oi0pkeio avths te
emioKeYNS 0 Y1aTPog aog Oo. kavel opOaiuoroyikn eCétoon kKai OLGPoOPa. OTTIKG, TEGT Y10, VO.
emoAnOeboel 0t1 O1006teTe TO KPITHPIOL ETLOYNS KOL OOPOAELOG TTOV DIGPYOVY GTHV AlGTO
TOV TPWTOKOLLOV UEAETHG. AV 0 YIOTPOS TGOS ATOPATIOEL OTL EIOTE EVOAS KOTOAANAOG
LTOYNPLOG Yio. TV UEAETN, O oog eEnynoel TIC AETTOUEPELES QTS THGS UEAETNG, TO. TOoVa.
TAeovekTuata yio. 6o, Kol Tovg mhavoig KIvodvovg Tov UTOPEL VO, GOVAVTHOETE ECV
OVUUETATYETE. 2TO TEAOG TG eCNYnons Bo oag dobel 1 evkaipio vo. KAVETE EPWTHOELS
OYETIKG. UE ODTNV TNV UEAETH.

Av éyete oleg Tig mpovmobéaels aopoleiog oo Bo wpoxdyovy amo t eéétaon, Tote Oa.
TPOYPOUUOTIOOEL e TRAEPWVIKY ETIKOIVWVIO 1] GKPLPNS NUEPOUNVIO. THG ETEULATHSG.

Oleg o1 emiokéyeig yivoviou vmoypewtikd oty Havemoarnuoxy OpQotuoloyikn Kivikn
zov Hpaxieiov Kpnne kou aro Bopdivoyiavveio Epyaotiipio Mixkpoyeipovpyikng ko
Metopooayeboewv Opboiuod e lotpixne Xyoing tov Havemornuiov Kpnrng.

Hparxchero, Kpnn 2007

University of Crete -School of Health Sciences
Institute of Optics and Vision
Vardinoyiannion Eye Institute of Crete (VEIC)
Tel: +30 2810 371800

Fax: +30 2810 394653

GR 71 003 Voutes, Heraklion

Crete - Greece



PRESBYOPIA

PATIENTS INFORMATION
Surname:
Name:
Age:
Sex:
Mobile phone:
Profession:
City:
Presbyopia: o Yes o No
Myopia: o Yes o No
Astigmatism: o Yes o No
Hyperopia: o Yes o No
Medicines: o Yes o No

Thank you!



R2 CONCAVE

+0.002
0.019 -0.009

X 45° CHAMFER

R3 CONVEX
CENTRAL ZONE \

;§ A <
21 CONVESECTONAA

OPTIC

NOTE: 1. ALL DIMENSIONS ARE IN WET STATE
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AMTAC MEDIQA

CERTIFICATE OF REGISTRATION

ISO 13485 : 2003

This is to certify that

Company: BIOVISION AG

Situated at: Erlenstrasse 27, 2555 Briigg, Switzerland

And ¢/o Visitome, Inc, 27 Mauchly, Suite 2086, Irvine,

CA 92618, USA

has demonstrated compliance of their Quality System to the requirements of
150 13485 : 2003 for the design, manufacture and inspection of

VISITOME 20-10 MICROKERATOME SYSTEM
INVUE™ SYSTEM FOR PRESBYOPIA

Signed for and on behalf of ACSL

Ron Nash, Technical Manager: @

Initial Registration Date: 26 September 2003

Date of Re-Registration: 25 September 2006 SCC Accredited
Last Revision Date: 25 September 2006 \ cB-Ms <
Expiry Date: 24 September 2009

Certificate No: 591 C

CMDCAS RECOGNIZED REGISTRAR

Valid subject to continued compliance demonstrated at periodic surveiilance and 3 yearly re-assessment




NIEEEd AMTAC Certification Services

§
AMTAC 'MEDIQA

CERTIFICATE OF REGISTRATION

ISO 13485:2003

This is to certify that
Company: BIOVISION AG
Situated at: Erlenstrasse 27, 2555 Brlgg, Switzerland

has demonstrated compliance of their Quality System to the requirements of
1ISO 13485:2003 for the Manufacture of;

MICROKERATOME SYSTEM
INVUE™ SYSTEM FOR PRESBYOPIA

Signed for and on behalf of ACSL

Technical Manager:

Original lssue Date: 28 August 2003
Expiry Date: 27 August 2009
Date Re-lssued: 22 August 2006
Certificate No: H91A

Valid subject to continued compliance demonstrated af periodic surveilfance and 3 yearly re-assessment
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AMTAC MEDIQA

CERTIFICATE OF REGISTRATION

ISO 13485:2003
This is to certify that
Company: VISITOME, INC.
Situated at: 27 Mauchly, Suite 2086, Irvine, CA 92618, USA

has demonstrated compliance of their Quality System to the requirements of
IS0 13485:2003 for the Manufacture of:

MICROKERATOME SYSTEM
INVUE™ SYSTEM FOR PRESBYOPIA

Signed for and on behalf of ACSL

Technical Manager:;

Original Issue Date: 28 August 2003
Expiry Date: 27 August 2009
Date Re-Issued: 22 August 2006
Certificate No: 591B

Valid subject lo continued compliance demonstrated at periodic surveilfance and 3 yearly re-assessment
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AMTAC MEDIQA

CERTIFICATE OF AUTHORIZATION

MEDICAL DEVICES DIRECTIVE 93/42/EEC

This is fo certify that
Company: BIOVISION AG
Situated at: Erlenstrasse 27
2555 Brigg, Switzerfand
And at c/o Visitome, Inc, 27 Mauchly, Suite 208, Irvine,

CA 92618, USA

has demonstrated compliance with Annex Il of the Medical Devices Directive 93/42/EEC
and is hereby entitled to use the CE 0473 Marking on those products listed below.

MICROKERATOME SYSTEM
INVUE™ SYSTEM FOR PRESBYOPIA

Signed for and on behalf of ACSL

Technical Manager: (’_A
Issue Date: 28 August 2003 i
Expiry Date: 27 August 2008 0473

Reissue Date: 22 September 2006
Certificate No: 591CE

Valid subject to continued compliance demonstrated af periodic surveillance and 3 yearly re-assessment
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CURRICULLUM VITAE

DIMITRIOS BOUZOUKIS MD, PhD, FEBO

PERSONAL DETAILS:

Surname: Bouzoukis

Name: Dimitrios

Gender: Male

Date of Birth: 17" May 1976
Place of Birth: Corfu, Greece
Nationality: Hellenic
Address: 47 Uplands Road
Postcode: GU1 2RW

Town: Guildford
Country: UK

Telephone: 0044 2079247212
Mobile Phone: 0044 7552812727
Email: dbouzoukis@hotmail.com
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QUALIFICATIONS:

10/09/1994 - 12/03/2001

13/12/2001

03/01/2002

14/02/2007

24/03/2010

C.V. Dimitrios |. Bouzoukis, MD, PhD, FEBO, 2012

Diploma in Medicine and Surgery — “ll Diploma Di
Laurea in Medicina E Chirurgia”, 2" Directorate for
student services, University of Verona (Italy).

Grade: (96/110)

Licence to practice Medicine, Ministry of Health, Italian
Republic, Department for the Sanitary code, The
Research and the organization of the Ministry, Directorate
— General for Human Resources and Sanitary

Professions, Italy.

Licence to practice Medicine, Registration No. DYP/Z,
Hellenic Republic, Prefectural Authority of Corfu,
Directorate of Health Welfare, Department of Public

Health, Greece.
PhD in “Safety and efficacy of intracorneal inlays for
the surgical treatment of presbyopia)”. University of

Crete, Faculty of Medicine, Greece.

Qualification of Medical Specialty in Ophthalmology,

Registration No. 1191. Hellenic Republic, Prefectural
Authority of Irakleio, A’ General Directorate, Directorate of
Public Health, Department of Health Medicines, Services

and Professions, Greece.



POSTGRADUATE QUALIFICATIONS:

14/07/2003 — 19/04/2005

10/11/2005 — 09/05/2006

01/08/2006 — 31/12/2007

04/01/2008 — 03/01/2010

01/01/2010 — 31/12/2010

10/01/2010 — 28/2/2012

08/03/2012 — up to date

27-04-2012

C.V. Dimitrios |. Bouzoukis, MD, PhD, FEBO, 2012

Specialty Training post in the Department of
Ophthalmology at General University Hospital of Chania,

Crete, Greece.

Military Doctor (Ophthalmology) at General Military
Hospital of “251” Air Forces in the Department of
Ophthalmology.

Research Fellowship post in the Department of
Ophthalmology - Refractive Surgery at General
University Hospital of Heraklion, Crete, Greece (Institute

of Vision and Optics).

Specialty Training post in the Department of
Ophthalmology at General University Hospital of

Heraklion, Crete, Greece..

Clinical Fellowship post in Refractive Surgery -
General University Hospital of Heraklion, Crete, Greece

(Institute of Vision and Optics).

Clinical Fellowship in Anterior Segment Surgery — ST
Thomas’ Hospital, London, UK

Clinical Fellowship in Cornea and External Diseases —
Royal Surrey County Hospital, Guildford and in Ashford
and St Peter’s (Chertsey) Hospitals, UK

Fellow of European Board of Ophthalmology- Paris,

France.



AWARDS:

Scholarship “Spyros Georgaras 2012”. First prize (15,000.00 Euros) from the Hellenic

Society of Intraocular Implants and Refractive Surgery (HSIORS) for training in Anterior

Segment Surgery.

TRAINING COURSES:

V V.V V V V

YV VvV

Basic phacoemulsification, ESCRS Stockholm, 2 hours, 2007.

Basic phacoemulsification, AAO New Orleans, 3 hours, 2007.

Basic Suturing Techniques, ESCRS Berlin, 2 hours, 2008.

Basic phacoemulsification, ESCRS Berlin, 2 hours, 2008.

Phaco: Management of Complications, ESCRS Berlin, 2 hours, 2008.

Advance Phacoemulsification, University of Thessaloniki-Wet-Lab Course, One week,
2008.

Pathogenesis and Therapy of Chronic Blepharitis, ESCRS Barcelona, 2 hours, 2009.
Phaco training course, Agarwal’s Hospital, Chennai, India, One month 2011.
Management of Vitreous for the Anterior Segment Surgeon, AAO Chicago, 4 Hours,
2012.

Anterior Lamellar Keratoplasty: Principles and Practice, AAO Chicago, 4 Hours, 2012.
Endothelial Keratoplasty Surgery: Comprehensive Overview and Surgical Practice,
AAO Chicago, 4 Hours, 2012.

SCIENTIFIC MEMBERSHIPS:

YV V.V VYV V V V V VY

General Medical Council (GMC) (Full and Specialist registration; Reg No 7088089)
European Society of Cataract and Refractive Surgery (ESCRS) (Member)

American Academy of Ophthalmology (AAO) (International member in training)
International Society of Cataract and Refractive Surgery (ISCRS) (Member)

Greek Ophthalmologic Society (Member)

Hellenic Society of Cataract and Refractive Surgery (HSCRS) (Member)

Cretan Society of Ophthalmology (CSO) (Elected board member)

West Greece Society of Ophthalmology (WGSO) (Member)

President of the Association of post-graduate students in the University of Crete-Faculty
of Medicine (2008-2009)
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PUBLICATIONS:

Book Chapters:

» Bouzoukis DI, Pallikaris |G. Intracorneal Inlays for Presbyopia. In: Presbyopia:

Origins, Effects and Treatment. 1st ed. Pallikaris |, Plainis S, Charman N. Slack Inc;
2012: 197-204.

Reviewer:

» Reviewer for the Journal of Refractive Surgery

Peer-reviewed Articles:

» “Visual outcomes and safety of a small diameter intrastromal refractive inlay for

the corneal compensation of presbyopia”. Bouzoukis DI, Kymionis GD,

Panagopoulou SI, Diakonis VF, Pallikaris Al, Limnopoulou AN, Portaliou DM, Pallikaris
IG. J Refract Surg. Accepted for publication.

» “Femtosecond-assisted corneal pockets using a mask for inlays implantation”.
Bouzoukis DI, Kymionis GD, Limnopoulou AN, Pallikaris IG. J Refract Surg. 2011
Nov;27 (11):818-20.

» “Descement's Membrane Detachment Diagnosis Using a Very High Frequency

Ultrasound Scanning System”. Kymionis GD, Stratos AA, Bouzoukis DI, Krokidis
ME, Tsilimbaris MK. Ophthalmic Surg Lasers Imaging. 2010 Mar 9:1-2.

> “New INTACS SK implantation in patients with post-laser in situ keratomileusis

corneal ectasia”. Kymionis GD, Bouzoukis DI, Portaliou DM, Pallikaris |IG. Cornea.
2010 Feb;29(2):214-6.

» “Treatment of chronic dry eye: focus on cyclosporine”. Kymionis GD, Bouzoukis
DI, Diakonis VF, Siganos C. Clin Ophthalmol. 2008 Dec;2(4):829-36.

» “Narrow angle light scatter in rabbit corneas after excimer laser surface
ablation”’. Ginis H, Pentari |, de Brouwere D, Bouzoukis D, Naoumidi I, Pallikaris |I.
Ophthalmic Physiol Opt. 2009 May;29(3):357-62.

» “Single intrastromal corneal ring segment implantation using the femtosecond
laser after radial keratotomy in a keratoconic patient.Coskunseven”. E, Kymionis
GD,Bouzoukis DI, Aslan E, Pallikaris |.J Cataract Refract Surg. 2009 Jan;35(1):197-9.

» “Effects of topical mitomycin C on the ciliary body and intraocular pressure after

PRK: an experimental study”. Kymionis GD, Diakonis VF, Charisis S, Pallikaris Al,

C.V. Dimitrios |. Bouzoukis, MD, PhD, FEBO, 2012 6



Bouzoukis DI, Yoo SH, Naoumidi |, Tsilimbaris MK. J Refract Surg. 2008
Jun;24(6):633-8.

» Y“Effect of excimer laser repetition rate on outcomes after photorefractive

keratectomy’’. Kymionis GD, Diakonis VF, Kounis G, Bouzoukis DI, Gkenos E, Ginis
H, Yoo SH, Pallikaris 1G. J Cataract Refract Surg. 2008 Jun;34(6):916-9.

» “Ocular rigidity evaluation after photorefractive keratectomy: an experimental

study”. Kymionis GD, Diakonis VF, Kounis G, Charisis S, Bouzoukis D, Ginis H, Yoo
S, Tsilimbaris M, Pallikaris 1G. J Refract Surg. 2008 Feb;24(2):173-7.
> “Diffuse lamellar keratitis after corneal crosslinking in a patient with post-laser in
situ keratomileusis corneal ectasia’. Kymionis GD, Bouzoukis DI, Diakonis VF,
Portaliou DM, Pallikaris Al, Yoo SH. J Cataract Refract Surg. 2007 Dec;33(12):2135-7.
» “Fifteen-year follow-up after LASIK”: case report. Kymionis GD, Tsiklis N, Pallikaris
Al, Bouzoukis DI, Pallikaris 1G. J Refract Surg. 2007 Nov;23(9):937-40.

» “Herpetic keratitis with iritis after corneal crosslinking with riboflavin and

ultraviolet A for keratoconus”. Kymionis GD, Portaliou DM, Bouzoukis DI, Suh LH,
Pallikaris Al, Markomanolakis M, Yoo SH. J Cataract Refract Surg. 2007
Nov;33(11):1982-4.

» “Idiopathic recurrence of diffuse lamellar keratitis after LASIK”. Kymionis GD,

Diakonis VF, Bouzoukis DI, Lampropoulou |, Pallikaris Al. J Refract Surg. 2007
Sep;23(7):720-1.

» “Corneal Inlays: A surgical Correction of Presbyopia”. Bouzoukis DI, Kymionis
GD, Pallikaris IG. Cat and Refr Surg Today Europ 2007 2 (6): 53-54.

» “Intrastromal corneal ring segment implantation with the femtosecond laser in a

post-keratoplasty patient with recurrent keratoconus. Coskunseven” E, Kymionis
GD, Talu H, Aslan E, Diakonis VF, Bouzoukis DI, Pallikaris |. J Cataract Refract Surg.
2007 Oct;33(10):1808-10.

» “Combined Intacs and posterior chamber toric implantable Collamer lens
implantation for keratoconic patients with extreme myopia”. Coskunseven E,
Onder M, Kymionis GD, Diakonis VF, Arslan E, Tsiklis N, Bouzoukis DI, Pallikaris I.
Am J Ophthalmol. 2007 Sep;144(3):387-389.

» “Long-term results of thin corneas after refractive laser surgery”. Kymionis GD,
Bouzoukis D, Diakonis V, Tsiklis N, Gkenos E, Pallikaris Al, Giaconi JA, Yoo SH. Am J
Ophthalmol. 2007 Aug;144(2):181-185.

> “Photorefractive keratectomy in a patient with epithelial basement membrane
dystrophy”. Kymionis GD, Diakonis VF, Bouzoukis DI, Yoo SH, Pallikaris 1G. Semin
Ophthalmol. 2007 Jan-Mar;22(1):59-61.
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PRESENTATIONS:

08/09/2012 — 12/09/2012

18/02/2011 — 20/02/2011

18/02/2010 — 20/02/2010

4/9/2010 — 8/9/2010

16/10/2010 — 19/10/.2010

09/07/2010 — 11/07/2010

05/07/2010 — 08/07/2010

12/09/2009 — 16/09/2009

19/02/2009 — 22/02/2009

C.V. Dimitrios |. Bouzoukis, MD, PhD, FEBO, 2012

Instructional Course: “Intracorneal Lenses for Presbyopia

using femtosecond laser” (Instructor). Milan-ESCRS,

Italy.

e-poster: “Late corneal clarity restoration after descemet

stripping  endothelial keratoplasty using an
edematous graft.” Istanbul- ESCRS- Cornea Day,
Turkey.

Symposium: “Current Options for the treatment of

Presbyopia” (Invited speaker). Istanbul-ESCRS, Turkey.

Instructional Course: “Intracorneal Lenses for Presbyopia

using femtosecond laser” (Instructor). Paris-ESCRS,

France.

Presentation: “Intracorneal lenses for the treatment
of presbyopia using femtosecond laser” (co-Author),
Chicago/USA-AAO

Presentation: “Intracorneal inlays for the surgical
treatment of presbyopia” (Speaker), Aegean Cornea-

Heraklion-Crete, Greece.

Presentation: “Introduction to refractive Surgery”
(Speaker). Summer School in Visual Optics-Heraklion

Crete, Greece.

Instructional Course: “Intracorneal Lenses for

Presbyopia” (Instructor). Barcelona-ESCRS, Spain.

Instructional Course: “Cataract from Residents to
Residents” (Instructor). Athens-HSCRS, Greece.



19/02/2009 — 22/02/2009

08/11/2008 — 11/11/2008

13/09/2008 — 17/09/2008

12/04/2008

14/02/2008 — 17/02/2008

14/02/2008 — 17/02/2008

09/09/2007 — 13/09/2007

09/09/2007 — 13/09/2007

28/04/2007 — 29/04/2007

01/02/2007 — 04/02/2007

C.V. Dimitrios |. Bouzoukis, MD, PhD, FEBO, 2012

Instructional  Course:  “Presbyopia  Treatments”
(Instructor). Athens-HSCRS, Greece.

e-Poster: “Intracorneal lenses for the Treatment of

Presbyopia: Preliminary Results”. Atlanta/lUSA-AAQ.

Instructional Course: “Intracorneal Lenses for
Presbyopia” (Instructor). Berlin-ESCRS.

Symposium: “The surgical treatment of presbyopia
today” (Speaker). loannina-West Greece Ophthalmologic

Society, Greece.

Instructional  Course:  “Surgical treatments for

presbyopia” (Instructor). Athens-HSCRS, Greece.

Instructional Course: “LASIK-EpiLASIK-PRK; Surface
Ablations” (Instructor). Athens-HSCRS, Greece.

e-Poster “Visual Outcomes and Safety of Presbyopia
Surgical Treatment using Invue System Corneal
Inlays”. New Orleans/USA-AAO-Subspecialty Day.

Instructional Course: “LASIK Complications”
(Instructor). Stockholm-ESCRS.

Presentation: “Dry eye treatment with cyclosporine-A”
(Speaker). Rethymno-Cretan Society of Ophthalmology,

Greece.

Instructional Course: “Refractive surgery
course/Presbyopia” (Instructor). Athens-ESCRS,

Greece.



Audits:

Current:

» Endothelial cell density (ECD) counting and visual outcomes of patients that had
undergone Descemet Streeping Endothelial Keratoplasty. Royal Surrey County
Hospital, Guildford and Ashford and St Peter’s (Chertsey), UK

» Post-refractive surgery IOL power calculation. Evaluation of data provided by the
patients and comparison of different methods for the calculation of the IOL power.
Royal Surrey County Hospital, Guildford and Ashford and St Peter’s (Chertsey), UK

Previous:

» Indications and outcomes of corneal amniotic membranes. St Thomas’ Hospital,
London, UK

» EUREQUO: European program of the ESCRS for the assessment of the surgical
outcomes after cataract and refractive surgery. Institute of Vision and Optics, University

of Crete, Greece.

» Femtosecond laser parameters optimization for inlay implantation. Institute of Vision

and Optics, University of Crete, Greece
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LANGUAGES:

» Greek (native)
» English (Very good)

o First Certificate in English, University of Cambridge/

e Certificate of Competency in English, University of Michigan
» ltalian (fluently)

e Certificato intermedio (Palso) June 1990

IT SKILLS:

Excellent knowledge of Microsoft Office: Windows, Word, Excel, PowerPoint and Internet
navigation. Holder of ECDL April 2004.

REFEREES:

Available upon request:
» Prof David Spalton
Mr David O’Brart
Mr Mike Tapin
Prof loannis Pallikaris
Ass Prof George Kymionis

Ass Prof Charalampos Siganos

YV V.V V VYV V

Ass Prof Miltiadis Tsilimparis
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