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IIporoyog

H mapovoa didaktopikr datpiPn amotelel o TpmTOTLMN EPELVO TAV® G Uio
OYETIKA VEX YEPOVPYIKT| TEYVIKT, TNV O10GVVIEST] KEPOTOEDOVG, 1) OTTOI0L ATOKTA HEYAAN
ONUoPIAio TNV YEPOVPYIKT TOL KEPATOEWDOVG TO. TEAELTAl Ypdvia. KOpla €vdein yio tnv
EQOPLOYN TNG TEYVIKNG QVTNG EIVAL 1 OVTILETMTLOT TOV KEPOATOKMOVOL KOl TNG LATPOYEVOVG
EKTOGT0G TOV KEPATOEWOVE HETA omd dtobAacTIKN YEpovpYIKn. Kot o1 dbo mabnoeig péypt
TPOCPOTO OEV UTOPOVGAV VO, BEPATEVTOVV GTO OPYLKH TOVG GTALM, LLE OTOTELECLLA Ol
acBeveig Vo KATAANYOUV GLYVA OTNV VALK LETAROGYELONG KEPATOEWWOVS. H yelpovpyikn
TEYVIKT OVTN EYEL TPOGEAKVGEL LEYAAO EPELVNTIKO EVOLOPEPOV TAYKOCUIMG [LOG Kol efvor 1)
povodikn Bepaneio yio v otabepomoinon tov mabnoewv avtdv. EmmAéov, ot evoeifelg g
OTOOWKE ETEKTEIVOVTOL KO 0€ AAAEG TAONGELS TOV KEPAUTOELDOVS EVAD UTOPEL VOL GLVOVOCTEL
KoL E BALEC YELPOVPYIKES TEYVIKES.

[Swaitepa 0 GLVIVAGUAC TNG d1ACHVOESC KEPATOEWOOVG LE TNV d100A0CTIKY
YEPOLPYIKN elvar po ToAAG vtooyOuevn Bepoameia yia tnv otabepomoinon kat v Pertioon
™G OPOONG GTOVS TAGYOVTES OO EKTATIKEG TOONGELS, OTWS PaiveTat amd TV gvpeia
ATod0YN TNG TEXVIKNG QLTINS KoL TNV £VIOVI EPEVVITIKT dpacTnPloTnTO YOP® TNG. XTNHV
TapoHoo STPIPN LEAETNCALE TOV GLVOLAGHO TNG SLUCVVOIESTC KEPOTOELDOVGS UE
nponyndeica TaVTOXPOVY POTOSNOAACTIKY] KEPATEKTOWUT KOOSO YOUEVT OO TNV
tonoypaia pe To laser otepeds Katdotaong, kot epupadivape £To1 apkeTd oe pia vEa TEXVIKN
ne evBapPLVTIKG OMOTEAEGLOLTAL.

To oVvoro ¢ TapoHoog HEAETNG TPAYLOTOTOMONKE GTOVG XDPOVG ToL [voTitovTov
Ontikng kot Opaong tov I[avemotnpiov Kpnme. To wepapatikd okéAog mpayotonomonke
0TO YDPO TV £PYASTNPI®V TOV [VeTITOHTOV VM 1 TPOOTTIKY KAVIKY HEAETT
TPOYUOTOTOONKE LE TN GLUUETOYN ACHEVAV LE KEPOTOKWOVO 01 0TToiot TpocnABay yio Tnv
OVTILETOTION TOV.

To vAKd ™ TapoHoag S10aKTOPIKNG S1aTPPNG KATE TNV JEPKELN TNG EKTOVIIONG TNG
£xel TapovolaoTel og debBvn cuvEdPL, OTTMG TO GLVESPLO Tov Evpomaikod Zvvdéouov ya
v Epguva oty Opaon kot tov OpBoipo (EVER) 610 cuvEédplo g Apepikavikng
Axadnpiag OpBaiporoyiog (AAO) kabmg kot 6to cuvédplo g Evpomaikng Etapeiog
Koatappakt ko Atebractiknig Xepovpywkng (ESCRS).

Tavtdypova, amd 10 TEPLEYOUEVO TNG TAPOVGAS EPELVAS EXOVV TPAYUATOTO el

TPELG ONUOGIEVGELS G€ O1EBVT eMOTNUOVIKA TTEPLOdIKE e KPrTég. Ot dvo amd Tig

Vi



INUOGLEVGELS AVTEG £Yvay dekTéG 6T0 TTeplodkod “Ophthalmology”, to omoio Bewpeitar Eva
O7t0 TO OTLLOVTIKOTEPO TEPLOOIKA GTO XDPO TNG 0POUALOAOYING, KoL 1] Lot AKOUN GTO
neplodkd “Graefe's Archive for Clinical and Experimental Ophthalmology” to omoio emiong
etvat éva amd ta TAEOV £YKPLTa TEPLOOIKO GTO YMPO TG EPELVOS GTNV 0POaALOAOYia.

ZAUEPO 1] XELPOVPYIKT TEXVIKN 0T EEEAICOETAL DOPKAS Kol EKoLYYpovileTal Tpog
6peA0Gg TV 0oBEVDV Yapn oTN dopkn Epevva Kot kKawvotopia. To tpwtdtuna amoteAéopota
NG TOPOVGOG OOAKTOPIKNG OATPIPNS £O0VV 101 GUUTANPDOGEL EAC KOUUATL GTO HEYEAo TalA
NG XEPOVPYIKNG TOL KEPATOEWOOVG KO ATOTEAOVV HEPOGC TNG GLVEXILOUEVNG EPEVVAG GTOV

TOUEN OVTO.

Kovtadakng I'wpyog

Hpdxiero, 2018
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Evyoprotieg

Me peyddn ayann kot oefacud Oo ndelo va eKPpAc® TIC 1O10ITEPEG EVYAPIOTIES LOV
otov Kanynt lodvvn MoAiqkapn, yio Ty EUmIGTOcHVn OV oV €085 KOl LoV dely Vel
OA0L VTA TO YPOVIOL KOIL Y10 TV EVKOLPIN TOV LoV £dMGE VO, AmOTEAECH UEAOG OVTNG TNG
AOUTTPNG EPEVVITIKNG OLAdOS TTOV €xel dnovpynoel. Méca 6to ydpo tov Iavemotnpiov
Kpntng, mov yépn oe avtdv ToV PHEYEAD TPMOTOTOPO £YIVE VO TAYKOGHLO KEVTIPO OVOPOPES
omv opBoiporoyia, pov £dmoe TN dvvaTdTNTA VO avoiE® Tovg opilovTég Hov Kat va Yive
£Vag KOADTEPOG EMGTHUOVIGS, YITPOS, Kol AvOp®TOG. ATOTELEGE KOl ATOTEAEL TAVTO TOV
@ApO OV 0dNYEl TOV OPOLO GTNV EMIGTILOVIKY| LOL GTAOI0OPOLaL.

Ba M0 va exkppaoom TG Beppéc pov evyapiotieg otov Kabnynt| Miktidon
Touuumdpn, o omoiog ®g cVVEMPAET®OV TG TOPOVCAG SIOUKTOPIKNG SLATPPNG AALY Kot
OAOKAN PTG TS OKOOLOTKNG OV TTOPELNG, VIINPEE TAVTOTE OIELD aVOPOPES Kot TOPAIELY L0
OTIG EMOTNHOVIKEG pov avalnmoels. H diapkng vrootpién Tov NTov avaykoio cuvonkn yuo
™V eKTOVNIoN TG dtatpPng awtng. Emiong Ba nBela va suyapiomom v cuvemPrEénovca
™G O10aKTOPIKNG daTpIPng kupia Iodvva Mooyavdpéa yio TNV TOADTIUN VTOGTHPIEN Kot
BonBeld g 6Aa avTd TO XPOVICL.

Me aitepn ovykivnon Ba nBela va guyopiotiom Tov dvBpwmo Tov and v apyn
™G otadtodpopiag pov amotelel moAvTio @ilo kot pévropa, tov Kabnynm Fedpylo
Kvopovn. Tov avBpomo mov o 6An v mopeio pe kaBodnyel Kot pe eUmvEEL va KAve To
emopevo Prpa. Xapn oe avtdv pndpece va mpaypotonombel ) mopovca dtotpip.

Keivovtoag évav kokho oto petantuytokd tpoypappa «Ontiky kot Opaocny, ota
mAoiclo Tov 0moiov TPAYHTOTOWONKE Kot 1 Tapovoa dtatpiPn, Oa 0eha va evyaploTcm
OAOVG TOVG dACKAAOVG KOl GUVEPYATEG TOV GLVAVTNGA POITMOVTAG GE OVTO, OO TOLG OTOIOVG
ATOKOUIOO, TTOAVTIUN YVAOOT), O)L LOVO Y10l TNV EPEVLVNTIKT AL KOL Y10, TV KAVIKY LoV
nopeia. [daitepa Toug cuvadéApovg Kot eilovg Xapiiao ['kivn kot Apn [oAiqkapn yio tnv
TOAOTIUN cvppetoyn Kot Bondeta otny mapovca peétn. Eniong Ba nbela va gvyoapiomiom
Kot 6A0VG ToVS GVVAOEAPOLVS ad T0 BEMMO vyia tnv moAvTIUn cuvepyacio Tovg o€ KaOe
oTad10 avtg g perémc. Kupiwg dpmg toug supgottntéc cuvepydteg Kot gidovg omd 10
petantuylokd, To BEMMO kot v O@Boiporoyn Kiwikn, yroti OAo avtd ta ypdvio
gxovay TV mopeio oyt LOVO eVOAPEPOVTA, OALA KOl OLLOPOT).

Téhog Ba NBeha Vo evyaPIoTHG® TOVS O1KOVS oL avBpdTovg, TNV cvlvyo, TNV
OLKOYEVELL LoV Kol 13104TEPA TOVG YOVELG LoV, YTl ympic Tig Buoieg, v aydmn, v
KkaBodynon Kot v vVrooTNPIEN TOVG deV Ba £yYpaPa AVTEG TIG YPOUUES.
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MepiAnyn

ZKOTroG: H treipapatiki Kal KAIVIKE) a&loAOyNon Twv atTroTeEAEOPATWY KAl TNG MIKPOOKOTTIKAG
€IKOVOG TOU KEPATOEIBOUG PETA aTTO eTTEURACN dlacUVOEONG KEPATOEIBIKOU KOAAQYOVOU HE
piBo@Aaivn kai uttepIdn akTivoBoAia (CXL), kaBwg kal geTd atrd Tov OUVOUAOHO TNG HE
TTponynBeica TautdXpovn TOTTOYPAPIKA KaBodnyouuevn @wToOIOBAAOTIKA KEPATEKTOUNA ME
Ailep oTepedg katdoTaong (tPRK-CXL). H agloAdynon tng evudaTwaong, TNG TTAXUUETPIOG
KAl TNG CUNPTTIECTOTNTOG TOU KEPATOEIBOUG WE Yia TTPWTOTUTTN TTEIPAMATIKA SIdTagN YETA ATTO
CXL. ETiirpdoBeTa, OKOTTIOG ATAV N GUYKPITIKF a&IoOAOYNON TwV KAIVIKWV ATTOTEAEOUATWY
avaueoa otnv CXL kai Tnv tRK-CXL.

YAIkO ka1l péBodog: 270 TTEIPAPATIKO PEPOG TNG HEAETNG 42 XOipelol KEPATOEIDEIG
utreBARBNoav a1o KAAOOIKO TTpwWTOKOAAO CXL Kai uttoAoyioTnke n YETABOAR TNG
EVUBATWONG TOUG O€ OUVONKEG WOHWTIKAG I00ppoTTiag pe degTpdvn 20%. Ettiong n
OUMTTIECTOTNTA TOUG PETPAONKE PE €1I0IKA TTEIPAUATIKY SIATAEN. ZTO KAIVIKO JEPOG TA
aTToTEAEOPATA WG TTPOG TNV dpach, TNV dIABAacn, Kai TRV ToTToypagia agloAoyrnnkav Kai
ouykpiBnkav avdueca o€ oudda 30 o@BaApwy TTou uTTEBARBNCav o CXL kal opdda 30
opBaAuwy TTou utreRANBnoav og tPRK-CXL. H troi6tnTa TnNg dakpuikrg oTifddag, n
a100NTIKATATA TOU KEPATOEIDOUG KAl TO UTTOETTIONAIOKO VEUPIKO TTAEYUO TOU KEPATOEIBOUG
aglohoynBnkav og 30 opBaApoug Tmou utreBARBnoav o CXL.

AtroteAéopata: H evuddaTwon Twy KEPATOEIdWY PETA TNV ETTEURACT PAIVETAI JEIWHEVN EVW
ETTIOPACN OTNV CUUTTIECTOTNTO OEV UTTOPECE va PETPNOEL. H dpacon kal TOTTOypa@IKA €IKOvVa
TWV aoBevwy TToU UTTERBANBNCAY aTnV ouvduaouévn eTTEURAON o€ OXEon PE TNV oudda
eAéyyou eival onuavTiKa BeATIwPEVEG. H oupTTEPIPOPE TWV KEPATOEIBWY WG TTPOG TN
oT1a0epdTNTA KAl OTIG U0 OPABEG PETEYXEIPNTIKA ATAV OOIA PEXPI 3 XPOVIA PETEYXEIPNTIKA.
MeyaAuTepn dicioduon TnNG diacuvdeong aiveTal EPUECWS atrd T0 BABOG TO AAANOIWCEWVY TOU
OTPWHATOG OTNV CUVECTIOKH MIKPOOKOTTiIO 0Toug aoBeveig Tng opddag tPRK-CXL. Ol
TTOOOTIKEG TTAPANETPOI AfIOAGYNONG TOU UTTOETTIONAIOKOU VEUPIKOU TTAEYHOTOG KAl N
a100NTIKOTNTA TOU KEPATOEIDOUG ATAV GNUAVTIKA JEIWPEVEG PEXPI £€1 PAVEG PETEYXEIPNTIKG. H
0akpuikf oTIBGda dev pAvVNKE va €TTNEEACETAI.

Zuptrepdopara: H eréuBaon CXL gaivetal va TTPOKAAEI apudATwaOn OTOV KEPATOEIDN, N
oTroia TBavov va CUPHETEXEI OTNV alénon TNG akapyiag Tou. KAIVIKG TTpoopEpEl
oT1a0epdTNTA OTOUG 00BEVEIG 0TO BIACTNUA TTAPAKOAOUBNONG TNG HEAETNG PAG, EVW O
ouvduaopog TNG Ye PRK kaBodnyouuevo atrd Tnv Totroypa@ia Ye 10 AEICEP OTEPEAG
KATaoTaong £Xel TTOAU KOAQ OTTITIKA QTTOTEAEOUATA, QPAIVOUEVIKA HEYOAUTEPN OlEiodUOT OTO
BaBog Tou kepaToEI®OUG Kal TTapdpoIa 0TABePdTNTA YE TNV OTTAN eméuaon. H eméufaon
CXL emmnpeddel Tpoowpeivd TNV veUpwaon Kai TRV aloBnTIKOTATA TOU KEPATOEIBOUG.



Abstract

Purpose: To evaluate experimentally and clinically the results of corneal collagen cross-
linking (CXL) and of it's combination with preceding simultaneous topography-guided
photorefractive keratectomy (tPRK-CXL) with solid state laser for progressive keratoconus.
In the experimental study, we focused on the in-vitro evaluation of the immediate effect of
CXL on corneal hydration and stiffness. Clinically, the target of the study was to evaluate the
results of CXL and of tPRK-CXL for progressive keratoconus and make comparison
between techniques regarding topographic stability, visual acuity, keratometry and in vivo
corneal microscopy. Additionally, we focused on the effect of CXL on corneal innervation,
corneal sensitivity and tear function in patients with keratoconus.

Methods: In the experimental study forty two corneal buttons were divided in two groups;
one was irradiated to simulate CXL according to the clinically applied protocol.
Subsequently, both groups were brought to osmotic equilibrium with dextran 20% and each
button underwent thickness measurement, and measurement of force versus deformation by
compression. The hydration (%) of each button was calculated. For the prospective
comparative evaluation of CXL and tPRK-CXL thirty eyes received combined tPRK with a
solid state laser (maximum ablation depth 50um) followed by CXL, and 30 eyes received
CXL alone. Groups were matched in terms of age and keratoconus stage and corrected
distance visual acuity (CDVA), uncorrected distance visual acuity (UDVA), keratometry, and
corneal confocal microscopy findings were compared. For the evaluation of innervation and
tear film we conducted a prospective, interventional case series with twenty four patients
with bilateral keratoconus (30 eyes) who underwent CXL. Confocal microscopic analysis of
corneal subbasal nerve plexus (total nerve length per image), corneal sensitivity (assessed
with the Cochet—Bonnet esthesiometer), basic tear secretion (assessed with Schirmer’s |
test with anesthesia) and tear film stability (evaluated by means of tear film break up time
[TFBUT]) were assessed preoperatively and at 1, 3, 6, 9, 12, 18 and 24 postoperative month
time intervals and pre- to postoperative values were compared

Results: In the experimental study a significant dehydration effect of CXL on corneal
buttons after the procedure was demonstrated. In the clinical study of CXL and tPRK-CXL
we found that visual acuity and topography of patients in the tPRK-CXL group were
significantly better than in the CXL group, without compromising postoperative stability up to
three years postoperatively. Effect of CXL as seen in confocal microscopy was deeper in the
tPRK-CXL group. No effect was detected on endothelial cells. Regarding effect on
innervation and tear film, we found total nerve length per image and corneal sensitivity
significantly decreased until the sixth postoperative month. Results of Schirmer’s | test and
TFBUT had no statistically significant difference at any time point.

Conclusions: Corneal dehydration is detected immediately after the CXL procedure. This
phenomenon may contribute to increased mechanical stiffness of the cornea. Simultaneous
tPRK followed by CXL in this series of keratoconus patients offered significantly improved
vision to treated patients in comparison to CXL alone, and similar good results regarding
postoperative stability. A transient decrease in corneal innervation and corneal sensitivity
can be observed up to six months after CXL.



FENIKO MEPOZ



1. Elcaywyn

To ewg eloépxeTal oTov 0POaAud diapéoou Tou dIaPavoug KEPATOEIDOUG, TTOU
g€ival To KUpIo d1aBAacTIKO PECO TOU OPOBAAPOU KAl TAUTOXPOVA £VAG AVATOPIKOG
PPayuOG avApeoa oTo EEWTEPIKO TTEPIBAAAOV KaI TO ECWTEPIKO TOU 0POAAuoU
divovTAg Tou TEPAOTIO Onuacia yia Tnv Asitoupyia TG 6paong. Auth n dITTAR 1810TNTA
KAVEI TOV KEPATOEION Eva TTAPADEIYHA OPYAVOU PE PHOVOADIKEG 1010TNTEG TOOO
AEITOUPYIKA OO0 KAl AVATOMIKA, Ol OTTOIEG OTNEIOVTAl OTN PHOPIAKK) dOUN TwV
OUCTATIKWYV TOU KABWG Kal 0TV 1I01aiTEPN dIAPOPOTIOINON TWV KUTTAPWYV TTOU
ouppeTéxouv otnv dopr Tou."? H SiaBAaoTIKA dUvapn Tou KEPATOEIOOUG AVEPXETAI
TTEPITTOU OTIG 45 dIoTTTpieg. H peydAn ouppeToxr TOUu KEPATOEIDOUG OTNV OUVOAIKN
O1GBAaon Tou 0PBaApPOU gival auTr TTou EKYETAAAEUOPAOTE 0T DINOAAOTIKN
XEIPOUPYIKI KABWG €TTioNG N QITia TNG ONUAVTIKAG MEiwoNg TNG 6paong o€ aoBeveig
TTOU TTAOYOUV aTTO KEPATOKWVO. 2TIG EQAPHOYEG AEICEP OTN DIOBAQCTIKI XEIPOUPYIKN
ME TTOAU PIKPr) aAAayry OTNV KAPTTUAGTNTA TNG TTPOO0OI0G ETTIPAVEIAG TOU KEPATOEIOOUG
MTTOPOUME va €XOUME MEYAAN aAAayr) oTnv OIABAAON. 2TOV KEPATOKWVO N au¢non Tou
AVWHPAAOU ACTIYUATIOPMOU aAAOIWVEI ONPAVTIKG TNV TTOIOTNTA TOU €I0WAOU OTOV

AN@IBANCTPOELION.

Ap@IBANCTPOEIBNG

. Ip1da
Kepartoeidng

OTITIKO
Neupo

Eixova 1: O ogpBaAuog oav omrikiy ouokeun (amd:www.d.umn.edu)



2. AvaTtopia- EpBpuoloyia Kepartoeidoug

O KepATOEIBNG XITWVAG ATTOTEAEI HEPOG TOU TTPOCHBIOU TOIXWHATOG TOU
OPOBAAUOU TO OTTOIO TAUTOXPOVA CUVIOTA KAl TV TTPWTN KAl KUPIa dIaBAACTIKN
OUOKEUI TTOU CUMMETEXEI OTO OTITIKO TOU ouoTnua. Eival évag diagavig ivwdng
XITWVAG 0 OTT0i0g MTPETTEI 0TO 99% TNG OPATAG OKTIVOBOAIOG VA TOV dIATTEPVA KAl
TIPOG T TTIOW OUVEXETAI WE TOV adlapavr) oKANpO xITwva.® O1 0o QuTEG DOUEG TOU
IVWOOUG XITwva dlaKpivovTal HETAEU TOUG JE TNV KUKAOTEPH ETTITTOAAG OKANpaia
QUAOKQ ECWTEPIKA, JETQ OTNV OTToIa EVTOTTICETAI Pia OTEVH wvn, N
OKANPOKEPATOEIONG otepavn.* O KEPATOEIBNG XITWVAG yia va dlaTnproel TNV
dlapAavela Tou gival avayyeiog Kal é()(pwpog.‘r"8 ATtroTeAei TO TTPOCBIO 1/6 TOU BOABOU
ToU o@BaApou. EtraAcipeTal amrd tnv TTOAU AeTTTr) daKpuikr) oTIBAda n Tpdabia
ETMPAVEIQ TNG OTTOIAG ATTOTEAEI TNV TTPWTN dIABAACTIKA ETTIPAVEIQ TTOU OUVAVTA TO
QWG €10EPXOPEVO aTOV 0PBaAUG. DPuaioloyikd TTpoBdAAel diapéoou TG
MECOBAEQApIag OXIOUAG Kal e TV BorBela Tou BAEQAPICUOU dlaTNPEITAI N
OMOIOUOP®N ETTAAEIYN TNG ETTIPAVEIAG TOU ATTO TNV dAKPUIKN OTIBAdA, VW KATA TO
KAEIoIYO TwV BAEQAPWYV KAAUTITETAI KAI TTPOOTATEUETAI EEOAOKARPOU ATTO TO AVW
BA£papo pe TNV Borbeia TNG Avw OTPOPAG TOU BoABou.®

2.€ ETTITTEDO TTEPIYPAPIKAG AVATOMIKAG, O KEPATOEIONG TOU HEOOU EVAAIKA KATA
TNV TTAPAThPNON a1rd TNV TPOoBia TTAEUPA Tou, €XEI DIAUETPO TToU ayyilel Ta 11,5 e
12mm oTov opIOvTIo Agova, Kal Ta 11 TTepiITTou mMm oTov KABeTo dgova. MNapouaidadel
OUO0 ETTIPAVEIEG, YIA TTPOCBIA UTTOKUPTN KAl hIA OTTIOBI0 UTTOKOIAN, YE AKTIVEG
KAUTIUAGTNTOS KOTA uéco 6po 7.8 mm kai 6.5 mm avrioToixa.'® To Tréyog Tou sival
MIKPOTEPO OTO KEVTPO KAl OTASIOKA AUEAVETAI TTPOG TNV TTEPIPEPEIA (OTOV WVTa
opyaviouo gival Katé y€oo 6po 520um oTo KEVTPO Kal 650 — 1000um oTnv
TEPIPEPEIN). TO OXNUA TOU €ival TTIO KUPTO OTO KEVTPO OE OXEON HE TNV TTEPIPEPEIN
KATI TTOU TTaiCel onuavTikO pOAO OTNV OTITIKY) TOU 0POaAPoU (aoPaIPIKOG prolate
KEPATOEIONG PE BETIKI) OQAIPIKN EKTPOTTA, Méon TIuA oTov TTANBuouo 0.25). H
TTPOCBIA ETTIPAVEIA TOU KEPATOEIBOUG Eival N TTI0 I0XUPN] dIABAACTIKA ETTIQPAVEIQ TOU
oPBaAuoU pe duvaun trepitrou 48 dloTrTpieg. O KEPATOEIONG €ival dIATTEPATOG O
OKTIVOBOAIEG PE MNKOG KUPATOG TTEPITTOU 1T 310Nm -oTnVv Trepioxry OnAadn Tou

UTTEPIBOUG- éwg 2500 nm -oTnV TrepioXr} SnAadn Tou utrépuBpou. ™



To peyaAUuTepO PEPOG TOU KEPATOEIDOUG OTTOTEAEITAI ATTO JECOKUTTAPIA OUTiQ,
IVid1a KOAAQyOVouU Kal TIPWTEOYAUKAVEG, PE TNV dIATAgN TWV IVWV KOAAaydvou o€
OMOIOUOPPA KATAVEPNUEVA TTETAAA VA €ival TO KUPIOTEPO OTOIXEIO TNG AVATOWIAG TOU
TTOU TOU iVEl TNG OTITIKEG TOU 1810TNTEG. O1 1010TNTEG AUTEG €ival n dIOPAVEIX Kal N
kapTuASTNTA.2 12 Ta KOAaydva Kai of TTPWTEOYAUKAVES GUVTIBEVTAI, OPYAVIIVOVTAI
Kal emolopOwvovTal atrd Eva cUoTNUA SIATTAEKOUEVWY KUTTAPWYV TTOU BpickovTal
AVAPECQ TOUG, TWV KEPATOKUTTAPWY. 2TO OTPWHA TOU KEPATOEIDOUG £XOUV BPeOei
TUTT01 KOAAaySvou 1, 111, V, VI, XII, XIV, pe kGpio TUTTo To KoAayévo TUTou 1.2 O
KEPATOEIDNG XITWVAG TOU AVOPWTTOU ATTOTEAEITAI ATTO OTOIBADEG PE OIAPOPETIKEG
1I010TNTEG: TO £TTIONAAIO, TN MEMPBPAvN Tou Bowman, 10 oTpwpa, Kal To evooBnAio pe
TNV OEOKEPETEIO HEPPBPAvVN. Mpdo@aTa TTEPIEYPAPNKE N UTTAPEN Kal Hiag akOua
oTIBGdA PE DIAPOPETIKEG IBIOTNTEG OTTO TO OTPWHA TOU KEPATOEIOOUG N TTPO-

Aeokepéteiog pepPpavn.’

2.1. Avatopikn Twv ZTIAdwvV Tou KepaToeidoug XitTwva

2.1.1. EmOniAio

To emBAI0 TOU KEPATOEIBOUG ATTOTEAET TNV TTPWTN OOMI) TOU KEPATOEIDOUG
TTOU €PXETAI O ETTAPN ME TO ECWTEPIKO TTEPIBAAAOV. Eival dounuévo katd oTpwuara,
MN KEPATIVOTTOINUEVO I EKKPITIKO TTAOKWOEG ETTIOAAIO PE TTAXOG 5 £WG 7 OTPWUATWY
KUTTapwv. uacioloyikd TO TTAX0G BpiokeTal ueTagu Trepitrou 50- 60um.? ATroTeAgiTal
ATTO TPEIG TUTTOUG KUTTAPWY, T BACIKA, Ta VOIAPETA KUTTEANOEION KUTTAPA KAl TA
ETTIPAVEIOKA TTAAKWON KUTTAPA. Ta BACIKAG KUTTAPO OpYyaAVWVOVTaAl O€ dia uévo
oTIBada. Ta Baocikd KUTTapa cuvdEovTal UE NUIOECHOCWHATA PE TN BACIKA
MEUBPAVN. XApn O€ QUTAV TNV OTEPEN OUVOEDT ATTOTPETTETAI N ATTOKOAANGH TOU
€MBONAioU TOU KEPATOEIBOUG, VW O¢ BAABES TNG BACIKAG NEPPBPAVNG TTOU TTAOXOUV TA
NUIOECUOCWHATA YTTOPEI VA TTPOKUWYOUV dIATAPAXEG OTNV AvATTAAON Tou £1TIONAiou
Kal arroTrTworn. H Baoiki pepPpavn armmoteAeital arrd KoAAayovo Tutrou IV kai €xel
Taxog 0,05um. Ta Baoika KUTTapa €ival autd atrd Ta OTToia TTPOEPYXOVTAl TA KUTTAPO
TWV UTTOAOITTWV OTIBAdwYV. Mg pitwon dnuioupyouvTal Ta BuyaTtpikd KUTTAPA, TA
OTTOI0 METAVAOTEUOV TTPOG TA TTAVW Kal dIAQOPOTTOIOUVTAl OTA KUTTEAAOEION KUTTAPA
TTOU oXnUaTi{ouV pia §wg TPeIC emBNAIokéS oToIREdEC." " Ta kUTTOpa AUTG

QATTOTTAATUVOVTQI TTPOG TNV ETTIPAVEIA. TO TPITO KAl TTIO EEWTEPIKO TUAUA TOU



emBOnAiou atroTeAeiTal atrd dUO £wG TPEIG OTIBADEG TEAIKGA BIAQOPOTTOINUEVWV
KUTTAPWYV, TA OTTOIa €ival ATTOTTAATUOUEVA Kal KUBOEIOA/TTOAUYWVIKA. Ta eTONAIOKA
KUTTOPA ouvdEovTal HETAEU TOUG PE dECPOOWHATA OTNV BACIKr OTIBAdA, JE OTEYAVEG
OUVOETEIG OTNV ETTIPAVEIOKT KABWG KAl JE CUVOETHOUG—OIQUAOUG OTIG avéldpaoeg.”
Ta em@avelakd KUTTapa dI0BETOUV PIKPOAGXVEG. O1 HIKPOAAXVEG augavouv TV
ETMPAVEIQ OUVOEONG METAEU TWV KUTTAPWY QUTWV Kal TNG OAKPUIKAG oTIBAdAG YE TNV
oTToia BpiokovTal o€ €TTa@r cuPBAAAovTag oTnV O0TABEPOTNTA TNG. H 0TABEPOTNTA
TNG OAKPUIKNG OTIBAdAG gival TTOAU ONUAVTIKA yIA TNV EUKPIVEIA TNG 0paong Kadwg
Kal yia TV dlatripnon TG KAARG uyeEiag tng o@BaApIKAG ETTIQAVEING. Ta €TIONAIGKA
KUTTOPA €TTIRIWVOUV yia 7 pe 10 nUEPES KAl aTToPakKpuvovTal pe TN diadikaoia TNG
ATTOTITWONG KAl TNG ATTOAETTIONG. ‘ETO1 TO £1MONAAI0 TOU KEPATOEIBOUG AVAVEWVETAI
kGOt eBSouada.’ Néa kUTTapa TTPoépxovTal aTrd Ta BAACTIKG KUTTAPG TOU £TTIONAIOU
Ta OTTOIO BPIOKOVTAI OTO OKANPOKEPATOEIOEG OPIO KAl £XOUV TNV €uBUVN TNG
AVOTTaPAYwWYNG Kal TNG avaveéwaong Tou €1TIONAIOU. ZnuavTiKA atTwAgia BAAOTIKWYV

KUTTAPWYV PTTOPEI va 0dNYyNROEl O€ AVETTAPKEIG TOUG, aduvapia avatrapaywyng Tou

€mBONAiou, KAAUWN TOU KEPATOEIBOUG YE ETTIBAAIO ETTITTEQUKOTA KAl ATTWAEI TNG
14,19

d1aUYEIaG TOU KEPATOEIDOUG.

—————1 udapr|g oToIBAda
BAevvwdng oToIBdda

: MIKPOAGXVEG

ETTIPAVEIOKA | BN - ) I
KUTTOPA ' ‘

KUTTEAAOEIBH | {
KUTTapQ - -

Baoikd | ; X L 1
KUTTapQ \ !

Baoikn
MeEMBpPAvN NUIBECHOCWHATA degHOCWHATA

Eikéva 2: SxediaoTikh ameikévion omiBadwy emonAiou kai ouvEoewy TOUS?
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- | Kepartoeidrig
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Keparoeidrg EvdoBriAio

/
O K04

Eikoveg 3%, 4: SyediaoTiki ameikévion oTiBGOwY keparoeidoug kai embnAiou(Eik. 4
amro: Hogan MJ, Alvarado JA, Weddell JE: Histology of the human eye, Philadelphia,
1971, Saunders)

Eikoveg 5,6: EikOveg miBnAiou keparogi®OUS atrd OUVEDTIAKN UIKPOOKOTTIA (Badikn
oTiBada kai emaveiakn oniBada avrioroixa) (apxsio BEMMO)

2.1.2. MepBpdavn Tou Bowman

H pepBpdvn Tou Bowman Bpioketal avaueoa oT1o €1MOAAIO KAl TO GTPWHUA TOU
KEPATOEIOOUG KAI ATTOTEAEI OTNV TTPAYHATIKOTNTA Mid OKUTTAPIKA OCUUTTUKVWHEVN
TTEPIOXN OTPWHATOG. To TTaX0G TNG €ival TTEPITToU 8-12um oTov eViAIKa Kal
OUMBAGAAElI oTn SlaTAPNON TOU OXAUATOG TOU KEPATOEIBOUG. Ocwpeital OTI gival Pia
MNXaviké& oAU 10xupr] oTIBAda Tou KEPATOEIDOUG. Agv £xel dUVATOTNTA AVAYEVVNONG,

oTTOTE OTAV APAIPEITAI, OTTWG O€ TTEPITITWON laser PWTodIABAACTIKAG KEPATEKTOMNG,
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dev avayevvartal. AtroTeAeiTal Kupiwg atrd iveg koAAayovou, Tutrou |, Il kar V evw ol
iveg TutTo VIl ouvdEéouv Tn wvn ue 1o €mMOAAIO. 21N hePBpdvn Tou Bowman ol iveg
TOU KOAAQYOVOU gival AETITOTEPEG O€ OXEON ME TIG IVEG TOU OTPWHATOG KAl TTIO TUXaAia
Katavepnuéves. H pepBpdvn Tou Bowman gaiveral va €xel KATTolo poAo otnv
dIaTrpPNoN TNG AKEPAIOTNTAG TOU KEPATOEIOOUG KAl TNV TTAPEUTTODION EICBOANG 1LV

Kal in situ veorrAaoiwy.?' 23

2.1.3. Zrpwpa N OepéAia ouoia

To oTpWPA TOU KEPATOEIDOUG €ival TO KUPIAPX0 OOUIKO TOU OTOIXEIO KAl
kataAauBavel mrepitrou 10 90% TOU TTAYXOUG TOU. ETTOPEVWG TO TTAXOG TOU
KEPATOEIDOUG KABOPICeTAI KUPIWG OTTO TO OTPWHA. TO OTPWUA TTEPIEXEI
KEPATOKUTTAPA TA OTTOIA €ival dIOCTTAPPEVA AVAUECSO OTNV HECOKUTTAPIA OUTia, N
OTTOIx ATTOTEAEI TOV KUPIWG OYKO TOU OTPWHATOG. Ta KEPATOKUTTAPA ATTOTEAOUV TOUG
IVOBAACTEG TOU OTPWHATOG KAl OXNUATICOUV €va OIKTUO PE TTPOCEKBOAEG TTOU
oxnuaTtiCouv ouvOEDEIG avApeod TouG. H TTuKvOTNTA TOUG €ival TTIo HEYAAN OTO
TTPOCBI0 OTPpWHA aTTd OTI OTO PECO KAl TO OTTiIoB10. H peCOKUTTAPIa oudia aTToTeAEITAI
a1TO KOAAQYOVO KAl TIPWTEOYAUKAVEG. H TTEPIEKTIKOTATA TOU OTPWHATOG O€
koAAayovo gival Trepitrou 71%. Kipia Jop@n gival or iveg koMayévou T0trou 1.2 Ol
MNXAVIKEG 1010TNTEG TOU KEPATOEIDOUG, Ol OTTOiEG dladpapaTiouv ocoBapd pOAo Kal
oTn d1aBAaaTIK) dUvVapr Tou, EEaPTWVTAl KATA KUPIO BaBud atrd tnv dour| Tou
OTPWHATOG. TO OTPWHA TOU KEPATOEIDOUG atroTeAsiTal atro 200 £wg 250 treTaAia
oxnuaTi(opeva atrd vidia KoAayovou. Ta TTETAAIa €XouV TTAX0G TTEPITTOU 2um Kal
MNKOG 9 €wg 260um Kail EKTEIVOVTAI ATTO OKANPOKEPATOEIDEG OPIO EWG
oKAnpokepaToeIdEG Oplo. Eival dlatrAekdpeva Kal TOTTOBETNUEVA dlAyWVIA OE TUXAIEG
KATEUBUVOEIG TO €va WG TTPOG TO AAAO OTO TTPOCBIO OTPWHA, EVW OTO OTTIC6I0
OTPWHA g€ival opBoywvia NETAEU TOUG. 2TO OKANPOKEPATOEIDEG OPIO TA IVIDIA TOU
KOAayoOvou oTpé@ovTal Kal DIaTPEXOUV KUKAOTEPWG OXNUAaTiCovTag éva OAKTUAIO
TTAX0G EVANIOT €WG OUO XINIOOTWY OTNV TTEPIPMETPO TOU KEPATOEIDOUG. AUTOG O
OAKTUAIOG TwV IVIBiWV KOAAayOvou gival uTTEUBUVOG yia T dIATHPNON TNG
KAUTIUAGTNTOS TOU KepaToeiSoUc.2> %" Ta vidia KoOAAyOVOoU aTroTEAOUVTAI KUPIWG
a1ré KOAAQyOVOo TUTTOU | KAl JIKPOTEPEG TTOOOTNTEG ATTO KOAAQyOvOo TUTTOU V Kl
TutToU IV. Ta vidia €xouv diaueTpo TTepiTToU 30NM VW AVAUETA TOUG UTTAPXEI

atrooTaon TepitTrou 42 £éwg 44nm. O dgikTng d1IGBAaong Twv IVIdiwv Tou KoOAAaydvou
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eivar 1.411 evw autdg NG eEwkuTTdpiag ouaiag givar 1.300. MapdAn tnv diapopd dev
TTPAYHATOTTOIEITAI TTAPA EAAXIOTN OKEDAON TOU GWTOG OTO OTPWHA TOU KEPATOEIBOUG
e€aitiag TNG TTOAU opoiduop®ng diappubuiong. H uttéAoITTn e§wkuUTTAPIa ouaia
aTToTeAEITAl KUPiWG aTTd TTPWTEOYAUKAVEG. O1 TTPWTEOYAUKAVEG ETTIONG £XOUV POAO
oTNV oUvOEoN TWV IVISIWV TOU KOAAyOvou PETALU TOUG KaBWG Kal 0Tn diatrpnon Tng
Siadyelag Tou KepaToeldoUuc.?>% H eEwKuTTAPIO OUCIa TOU OTPWHATOS TOU
KEPATOEIDOUG TTAPAYETAI KAl OIATNPEITAI ATTO TA KEPATOKUTTAPA TOU KEPATOEIDOUG. Ta
KUTTapa auTd avTioToixouv povo oto 10% Tou GyKou Tou OTPWHATOG Kal
gvepyoTTOIoUVTal OTAV TO OTPWHA TOU KEPATOEIDOUG TpaupaTi¢eTal. Katrola amod auta
diagopoTroioUvTal o€ JUOIVOBAACTEG KaTh TN didpkela TNG dladikaaiag eTToUAwWONG.

Ta KUTTapa auTd ouvdéovTal PeTagld Toug.?8-0

A A i Z/'/ - L | EIkova 7: >xedIaOTIKI) QTTEIKOVION

A Sy i , , .
& \«\59(, %,/' .| KePATOEIBIKOU OTPWUATOS, ATTO TTAVW TTPOG Td
/": .u >3 'I ~\ ) S ’ - ) 7y z z 5 o’
@A /\ S| KaTw: d1aTaén KEPATOKUTTApWY, TTETAAIQ
~ - ) e 3 _ /‘". S L N ) ) ; . .
i 5?’ i Q = KoAAaydvou, didraén vidiwv aro merdAio. (amo:

Hogan MJ, Alvarado JA, Weddell JE: Histology
of the human eye, Philadelphia, 1971,
Saunders)

% ey 0, A

Eikova 8: Eikova armré 1o mpoobio otpwua
KEPATOEIOOUS QTTO OUVECDTIAKN UIKPOOKOTTIA
O1ToU arreikovidovral ol TTUPNRVES TwV

KELATOKUTTAPWV O€ TTUKVH OIdTaén.
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2.1.4. MeuBpavn Pre-Descemet (Dua’s Layer)

Mpdogarta repieypaPnke atrd TNV opada tou Harminder S. Dua n utrapgn
Miag akopa oTIBAdag, n oTroia eVTOTTICETAI AVAUECT OTO OTPWHA Kal TN JEPBPAvn Tou
Descemet. H oTifdda autr) ovoudoTtnke oTiBada tou Dua (Dua’s layer) i
TTPOOEOKEUETEIOG HEUPPAvN (pre-Descemet). Mpokeital yia pia oTifdda TTou
atroteAeiTal atrd 5 €éwg 8 @UANa KOAAayovou TUTTOU |. 'EX0UV €TTioNG BPEeBEi HIKPEG
ToodTNTEG KOAaydvou TuTTou V aAAd kai T0Trou IV kai VI."™® H Utrapén Tng wg

CEXWPIOTAG AVATONIKAG OVTOTNTAG AN@IoBNTEITAlI ATTO AAAOUG EPEUVNTEG.
2.1.5. Asokepéteiog MeupBpavn (Descemet)

H peupBpavn Tou Descemet BpiokeTal avapeca OTO OTPWHA Kal TO evOOBrAIO
TOU KEPATOEIDOUG. H pepPpavn autr) ekkpivetal atmrd Ta evoobnAiakd KUTTapa Ta
OTTOI0 OUCIAOTIKA £dpadovTal TTAvw TNG. To OOMIKO UAIKO TNG MEPPBPAVNG EKKPIVETAI
OIAPKWG PE ATTOTEAECUA TO TTAXOG TNG VA QUEAVETAI JE TNV NAIKIA. ZTOV €VAAIKA
QUOIOAOYIKA TO TTAXOG TNG MEMPBPAvVNG gival uExpl Trepitrou 10um. Xwpiletal o€ dUO
OTOIBABEG, MIa TTPOCBIA OpyavWHEVN TTOU EKKPIVETAI KATA TNV EPPRPUIKN wry, Kal Hia
OTTIOBIa TTEPICOBTEPO AUOPPN TTOU EKKPIVETAI OTNV OIAPKEIA TNG CWAG YETA TNV
yévvnon.® AvoooIioTOXNUIKEG HEBODOI £X0UV KATABEIGEI TNV UTTAPEN QIUTTPOVEKTIVNG,
Aapivivng kai koAAayovou Tutrou V. H @iutrpovekTivn Bewpeital 0Tl CUPUETEXEI OTNV
ouvOEeon TwV evOOBNAIOKWY KUTTApwWY oTnV hePBPavn. H deOKEPETEIOG HEMPBPAVN
MTTOPEI VA TTAPAUEVEI EKTEBEINEVN OE TTEPITITWOEIG OOBAPNAG ECEAKWONG KEPATOEIDOUG
oXNMATICOVTAG Y10 DECKEPETOKOIAN PETA TNV KATAOTPOPH TOU £TTIBNAIOU KAl TOU
oTPWHATOG. AuTO deixvel OTI EPPBPAvN €ival TTOAUAVOEKTIKI) OTA TTPWTEOAUTIKA
évCupa. H evdoBnAiakr duoTtpogia Tou Fuch’s gival pia TdBnon Twv evdoodnAiokwv
KUTTAPWYV OTNV OTTOIa EKKPIVETAI TTABOAOYIKI) DEOKEUETEIOG HEPPPAVN. H DEOKEUETEIOG
MEUBPAvVN ouvOEETAl UE NUIOECHOCWHATIA JE TO EVOOBNAIO aAAG OXI KAl JE TO OTPWHA

VI’ QUTO KOl JTTOPET vVa aTTooTTaoTel eUKoAa atrd auTd. 32
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Eikova 9: H Eikova amré nAeKTpoviko
UIKPOOKOTTIO OTNV OTToia aTTEIKOVI(ETAl O
TOUN TO OTPWUA TOU KEPATOEIGOUS(S) n
mpooBia (A) kai n ommicBia (P) oriBadda tng
ocokeuereiou (DM), kai To evdoBiAio (EN).

2.1.6. Evbo0niAio kepaTogidoug

To evdoBrAio Tou KePATOEIBOUG Eival PIa JOVA OTIBAdA KUTTAPWY TTOU
KOAUTITEI TNV ECWTEPIKA ETTIPAVEIQ TOU KEPATOEIBOUG. O pOAOG TwV evOoBNnAIoKwWYV
KUTTAPWV gival va d1atnpouV TNV OUYKEVTPWOT) UBATOG TOU OTPWHATOG ME Mid
Agiroupyia avTAiag. Autr n povi oTifdda oxnuarti¢etal atrd ouoiduopea
KATAVEUNUEVA TTOAUYWVIKA KUTTOPA T TTEPICCOTEPA ATTO T OTToIa €ival §aywvika. H
TTUKVOTNTA TV avOpwTTivwy €vO0ONAIOKWY KUTTAPWY UEIWVETAI JE TNV NAIKia.
2UPQWVA PE HEANETEG TO TTOOOOTO TNG MEIWONG OTO KEVTPO gival TrepitTrou 0.60% avd
XPOVOo o€ aoBeveic Xwpig 10TopIkG TTaBoAoyiag KepaToelidoug ) xeipoupyeiou. O
KEPATOEIONG VEOYEVVNTOU ATOUOU PTTOPET va £XEI TTUKVOTNTA EvOOBNAIOKWY KUTTAPWYV
peyaAUTEPN atro 3500 KUTTAPA ava TETPAYWVIKO XINIOOTO EVW OTOUG EVIAIKES N
avTioTolxn €AaxioTn TTUKVOTNTA TTOU QTTAITEITAI YIa va d1aTnenOEi n guaioAoyiknA
Aeiroupyia Tou kepaToeldoug gival 400 €wg 700 KUTTOPA ava TETPAYWVIKO XIANIOOTO.
‘ETo1 Aoittév Ta KUTTAPA PE TA OTTOIA YEVVIOUOOTE €ival APKETA YIA VA KPATHOOUV VIO
Mia didpkeia wng TepIoadTePo atrd 100 £1n. Ta evdoBnAIaKa KUTTaPa £XOUV
dIdueTpo TrEPiITTOU 20 umM Kal TTAX0G 4 €wg 6 um. Ta evdoBnAIaka KUTTOPA TTEPIEXOUV
éva PeydAo TTuprva Kal apkeTd piToxovopia eTreldr ival TTOAU evepyd HETAROAIKA

KUTTapa. ZuvdéovTtal JETAEU TOUG PE OPIXTOUG OETPOUG. € TTABOAOYIKEG KATOOTAOEIG
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TTOU £TTNPEACOUV Ta evOOBNAIOKA KUTTOPA, EKTOG OTTO TRV QUOIOAOYIKI) TTUKVOTNTA
TOUG TTOU EAQTTWVETAI AOYW ATTWAEIAG KUTTAPWY, ETTNPEAZETAI KAI N UOIOAOYIKA TOUG
Mop@oAoyia. ‘ETol €xouv avatrTuxBei u€Bodol atreikéviong Twv evooONAIaKwWY
KUTTAPWYV Ol OTTOIEG DiVOUV PE AUECO TPOTTO EKTOG ATTO TNV TTUKVOTNTA, KAl AAAEG
TTAPAMETPOUG TTOU £XOUV VA KAVOUV PE TOo BaBud diatripnong 1o e€aywvikou
OXAMATOG, KABWG KAl TNG OUOIOPOPPIag OTO PEYEBOG TWV KUTTAPWY. OI TTapAuETPOI
auToi ovopadovTal TTAEIONOPPIoUOS (BdNAadA TTOIKIAIG OTO OXANA) Kal
TTOAUPEYEBIOPOG (dNAadN TTOIKIAIa 0TO pEYEBOG). KaBwg o apiBudg Twyv
€vO0ONAIOKWY KUTTAPWY OTOV KEPATOEION XITWVA EAATTWVETAI PE TNV NAIKIA, A
ep@avifovtal atmwAEIEG AOyw QAEYHOVNG, TPAUUATIOUOU 1 Adyw TTaBAcewy OTTwG N
duoTpoia Tou Fuchs, Ta evatrougivavTa KUTTAPA «ATTAWVOUV» WOTE VA KOAUWOUV TO
KEVO TTOU TTPOKUTITEI OTTO TNV KATACGTPOPH TWV KUTTAPWY, augdvouv o€ PEyebog Kal

X&vouv 1o e€aywvikd Toug oxfua.3 23

Eikova 10: Zxe0ia0TIKN QTTEIKOVION
OTPWHATOS OETKEUETEIOU UEUBPAVNS
Kai evéoBnAiou. (amo: Hogan MJ,
Alvarado JA, Weddell JE: Histology of
the human eye, Philadelphia, 1971,
Saunders)
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Eikova 11: Eikova armo 10
EvO00ONAIo TOU KEPLATOEIOOUS ATTO
OUVEODTIAKN WIKPOOKOTTIa OTTOU
ATTEIKOVICETAI TO XAPAKTNPIOTIKO
£€aywVIKO TO OxHua Kai n diaraén
Toug. (apxeio BEMMO)

2.1.7. NeUpwon KepATOEIBOUG XITWVA

O keparoeldng £xel TAouoia aloOnTikr veupwaon. NeupwveTal atmo 10
OPOAAUIKO VEUPO, TO OTTOIO €ival KAGABOG TOU TPidUPOU VEUPOU, BIANECOU TWV JAKPWV
Kal TwV Bpaxéwyv akTIVOEIdWY veUpwV. Ta velupa €I0£pXOVTal OTO OTPWHA OTO PNECO
TPITO TOU TTAXOUG TOU KaI DIOTPEXOUV TTPOG T EUTTPOG KAl KEVTPIKA divovTag KAGdOUG
TTOU VEUPWVOUV TO TTPOCBIO0 KAl TO HECO OTpWHA. Avaueoa atro Tn HEUPPAvn Tou
Bowman kai 1o mpdoBio oTpwpa oxnPaTti¢eTal To UTTOETTIONAIOKO VEUPIKO TTAEYUQ.
2Tn OUuVEXEID Ta veupa diatrepvouv Tn hepBpdvn Bowman kal oxnuaTti¢ouv 10
UTTORAOIKO VEUPIKO TTAEYMA TTAPEXOVTAG VEUPWOTN OTNnV Bacikr oTiBAda Tou
€TMONAIOU eV ATTOAYOUV QvAUECA OTA ETTIPAVEIAKA £TTIONAIGKA KUTTapaA. H
OEOKEUETEIOG HEUPPAVN Kal TO EVOOBNAIO deV £X0UV KAMIa vEUPpwWON,.

O kepaToeldng ival Evag atrd Toug TTIo EuaioBnToug I0TOUG TOU avEPWITTIVOU
OWPATOG KAl aUTA N euaiobnaoia egUTTNPETEI TNV TTpooTacia Tou. [T autdv 1o Adyo oI
TTEPICTOTEPOI UTTODOXEIG OTNV ETTIPAVEIA TOU KEPATOEIDOUG Eival UTTODOXEIG TTOVOU.
Tautdypova, utTTadpxouV TTOAUSUVANOI UTTODOXEIG UNXAVIKWY, BEPUIKWYV KOl XNUIKWV
epeBiopdTwy. O1 uttodoXEIG auToi £XOUV TNV XaUNAOGTEPN 0Uds guaICONTIag yia Ta

MNXavika epebiopara.
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Eixova 12: SxediaoTikn
arTeIKOVION vEUPWOnNS TOU

keparoeidouc.®®

EkT16¢ 116 TN ASIToupyia Toug WG aloBNTIKOi UTTODOXEIG, T KEPATOEIDIKA VEUPA
£€XOuV Kal TPOQIKN AsiToupyia. ACBEeVEIG HE ATTWAEID TWV AICONTIKWVY VEUPWY TOU
KEPATOEIDOUG £CAITIOG KATTOIOU EYKEPAAIKOU €TTEIC0DIOU, dIAPBNTIKAG VEUPOTTABEIAG 1
EPTTNTIKNAG AOIHWENG £XOUV UWNAN ETTITTITWON ATTOTITWOEWV ETTIONAIOU Kal €GEAKWONG
TOU KEPATOEIDOUG YVWOTHG WG VEUPOTPOPIKO £AKOG. AUTO UTTOPEI Va £XEl OXEON KAl
ME QTTWAEIO TOU QI0BRPATOG {EVOU CWUATOG, KATI TTOU PTTOPET va 0dNynoeEl O€
pMNXavik BAGRN oTov KePATOEIdN). AIGQOopa VEUPOTTETTTIOIA gival TTAOPOVTA OTA
KEPATOEIDIKA VEUPQ KAl QAIVETAI va €XOUV AUECN TPOYPIKNA AgIToupyia yia TO €TTIONAAIO.
2.€ TTEIPANATA OTTOU Ta TTETTIOIO AUTA €avTAOUVTal UTTAPXEI KaBuoTEpNUEVN
ETTOUAWON TOu €1MONAiIou. H veUpwon TOu KEPATOEIDOUG PTTOPEI VA ETTNPEACTEI EKTOG
aTTo TIG TTPOAVAPEPBEITEG TTABOAOYIKEG KATAOTACEIG KAl ATTO XEIPOUPYIKES
ETTEPPATEIS OTOV KEPATOEION Ol OTTOIEG 0OONYOUV O€ ATTWAEIA VEUPIKWYV IVWV OTTWG
O1aBAACTIKN XEIPOUPYIKN, ETTEURACN KATAPPAKTN KATT KABWG Kal atrd Tnv Xpovia
XPNOon @OaKWV £TTAPNG Kal TNV {npoeOaAyia.
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Eixova 13: Eikéva arrd 10 utroemiOnAiakd veupiko TTAEYUQ TOU KEPATOEIOOUS aTTO
OUVECTIOKI) UIKPOOKOTTIQ OTTOU QTTEIKOVICETAI N XAPAKTNPIOTIKY) QUCIOAOYIKN TTOpEia
TWV VEUPWYV Kai ol O1aKAAOWOEIS TOUG.

Eikova 14: 20v0eon €IkOvwy arro 10 UTTOETTIONAIAKO VEUPIKO TTAEYUA TOU

KEPATOEIBOUC ATTd CUVEDTIQKT) IKPOOKOTTIar. >

2.2. EpBpuoloyia KepaToeidoug

O KePATOEIBNG XITWVAG TIPOEPXETAI EMPBPUOAOYIKA aTTd TNV VEUPIKA aKpoAogia
EVW N dlaopoTroinan Twv Sopwy Tou Eekivdael Katd Tnv 6" eBdoudda Tng KUnong.
EidikOTEPQ TO KEPATIKS ETTIOAAIO TTPOEPXOUEVO OTTO TO ETTIPAVEIOKO EEWOEPUA APXICEl
va oxnuarifetal otnv 6" Bdoudda. Ao v 7" eBdoudda og dUo KUPATA
METAVAOTEUONG KUTTAPWY TNG VEUPIKAG aKpoAoiag oxnuaTiovTtal To evOoBAAIO Kal
TO OTPWHA TOU KEPATOEIBOUG. APXIKA PE TO TTPWTO KUPA oXNMATICETAI pIa OITTANR
oTIBAda KePATIKOU £vOOBNAiIOU Kal OTNV CUVEXEIQ O€ £va OeUTEPO KUNO
METAVAOTEUONG OoXNMATICETAI hia (wvn TTAOUCIA € UAAOUPOVIKO Kal 1vidla
KoAAayovou avaueoa oo €mmOnRAIo Kal 1o evOoBrAIo. H AeokepéTelog ueuBpdvn
gu@aviletal katd Tov 4° yfva TnG KUNong Tapayouevn amo Ta evdodnAiakd KUTTApa,
KATI TTOU ouveXiCeTal Kal HETA TNV yEvvnaon PEXPI To TEAOG TNG CWNG, VW ToV 5 piva
eM@avidetal n yeuBpdvn Tou Bowman kadtw atméd TNV Bacikh HEPPPAVN TOU KEPATIKOU
emonAiou. ATré Tov 30 €wg TOV 70 prva TNG KUNong Ta BAEpapa dev €xouv

dlaXwWPIOTEI AKOPA TTAAPWG, OXNUATICOVTAG £TOI £va XWPEO PTTPOOTA OTOV
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KEPATOEION, TOV OAKO TOU ETTITTEQUKOTA KAl TTPOCTATEUOVTAG £TOI TO €TTIOAAIO ATTO TO
QUVIaKO uypo. Katd tn yévvnon o KEPATOEIONG gival HEYOAUTEPOG O€ PEYEBOG
AVOAOYIKA PE TOV UTTOAOITTO BOARS TOU 0PBaAUOU aANG @Tavel o€ PEyeBOg auTdv TOU
evAAIKa o€ NAIKia 2 eTwv. EVTIWPETALU augdvel Kal TO JAKOG Tou TTpooBioTTicBiou

G€ova Tou opBaApoy. 3404

3. Aakpuikni oTIfdda

H dakpuik oTiBada, 1o €1mOAAIO TOU KEPATOEIDOUG KAl TOU ETTITTEQUKOTA, Ol
OaKPUIKOI adEVeG Kal Ta BAEQAPA AEITOUPYOUV GAV I AEITOUPYIKI) HOVAdA TO
OUCTATIKA TNG OTTOIAG £XOUV KOIVOUG UNXAVIOPOG pUBNIONG TNG AEITOUPYIAG TOUG PE
ATTWTEPO OTOXO TNV OPAAN dIaBpoxr TNG OPOAAMIKNG ETTIPAVEIAG KAl TNV KAAR TNG
uyeia.*? H o@BaAPIKR ETTIQAVEIN KAAUTITETAI aTTé TNV dOKPUiKr oTIREdA. Ta dAKPUA
gival éva dIGAgIgua evCUPWY, TTPWTEIVWYV, Avoooo@aIpIvwy, AITTdiwy, HETABOAITWY
KAl ATTOTITWTIKWY KUTTAPWYV O€ VEPO. ATTOTEAEITAI ATTO TPEIG OTOIBADEG ME
OIOPOPETIKA oUuoTAON.

To eowTePO UANO TNG DAKPUIKAG OTIBAdAG gival n BAevvwdng oTiBada.
MapdyeTtal a1Td Ta KAAUKOEION KUTTAPA TOU ETTITTEQUKOTA OTOV PEYAAUTEPO BaBuo,
KaBwg Kal atrd emONAIGKA KUTTOpA. ATTOTEAEITAI ATTO YAUKOTTPWTEIVES Kal
OTABEPOTIOIEITAI AT TIC MIKPOAGXVES Tou £mmBNAiou.*>** H BAevvwdng oTiBada
aTTAWVETAI 0" OAOKANPN TNV 0OQOAAUIKA ETTIPAVEIA KAl TV KABIOTA UdPOPIAN
EMTPETTOVTAG £TOI TNV APECWGS ETTOPEVN UdAPN OTIBAdA TV dAKPUWY VA ATTAWVETAI
OMAAG £TTAVW TNG. Xwpig TNV BAevvwdn oTIBada, n udapng oTifada dlaoTTaTal Kal
QQAVEI TTEPIOXEG TNG OPOAAWIKNG ETTIPAVEIAG OTEYVEG E ATTOTEAEOUA TNV ETTIONAIAKD
BAGBN.*?* Etriong n BAeVVWISNG OTIBABA CUPUETEXE! OTIC IEWSOEAATTIKEG IBIOTNTES
TNG OAKPUIKNG OTIBAdAG, TNV OTABEPOTIOIEI KAI TIPOCTATEUEI TNV OPOAAUIKE ETTIQAVEIQ
aTré TOavo TPAUMA KATd Tov BAEQapIopd.®

Apéowg £§w atrd Tnv PAevvwdn oTiBada uttdpxel n udaprg av Kai o
dlaXWPIoCPOG avapeoa Toug dev gival oa@ng. MNapdyetal atmd Toug KUpiwg Kal ToUug
ETTIKOUPIKOUG OOKPUIKOUG OEVEG KAl GUVIOTA TOV KUPIWG OYKO TwV dAKPUWV.

KevtpouoAa aioBnTikd epeBioparta atrd Tnv o@BaApIKN eTTIQAVEIQ gival aTTapaiTnTa
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yla TNV pUBJION TNG TTAPAYWYNAS Tr]g.47 Eival uttetBuvn yia Tn pETaQOPA BPETTTIKWV
OUCTATIKWYV OTA €TTIONAIGKA KUTTAPA TOU KEPATOEIDOUG, EVW KAl TO OEUYOVO TNG
ATHOO@AIPAG DIOAUNEVO O° AUTHV NETAPEPETAI OTOV KEpaTOEIdN. ETtriong péow autng
QATTOMOKPUVOVTAI T TTPOIOVTA TOU PETABOAIOHUOU KAl TO ATTOTITWTIKA ETTIPAVEIAKA
KUTTapa Tou €1mOnAiou. D€pel avTIPIKPOPBIAKOUG TTAPAYOVTES KOl AVOTOOQAIPIVES TTOU
OUHPETEXOUV OTNV GUUVA TS 0PBAAIKAS emavelag. 49

H Ammidikny oTifada gival 1o ewTEPO NEPOG TNG DAKPUIKN OTIRAdAG Kal
TTOPAYETAl ATTO TOUG PEIBOMIaVOUG adéveg. O pOAOG TNG €ival va ATTOTPETTEI TNV
€CATUION TWV DAKPUWV KAl VA eVIOXUEI TN oTaBepOTNTA TNG dAKPUIKAG OTIBAdAS KAl
PUOIKA VO TIAPEXE! IO OpaAr SIaBAACTIKR ETTIPAVEIR aTOV 0pOaApS.>° O
BAepapiopdg gival atrapaitnTog yia TNV atreEAEUBEPWON TNG EKKPIONG TWV
MEIBOMIaVWV adEVWV Kal YIa TO OWOTO ATTAWMA TNG AITTIBIKAG OTIBAdAG TTAVW OTN

udapn.*!

4. Quololoyia KepaToeIdoUg

4.1 Ala@aveia KepaToeIdoug

H diagpaveia Tou kepaToeldoug ival N onUAvTIKOTEPN 1010TATA TOU YIA TNV
Aeiroupyia NG 6paong. H diapaveia Tou o@eiAeTal, apXIKA, O€ AVATOUIKOUG
TTAPAYOVTEG, OTTWG N UTTAPEN MIKPOU apIBUOU KUTTAPWY OTO OTPWHA O€ OUVOUAO O
ME TNV OPOIGUOP®PN KAl KAVOVIKN dIATAgN TwV TTETAAIWY TOU OTPWHATOG KAl TWV
KOAayovwv IvISiwv, TTou Ta atroteAouv. Etriong, n EAAeIPn ayyeiwv Kal N atrwAgia
TOU €AUTPOU MUEAIVNG TWV VEUPIKWY IVWV KATA TNV €i0000 TOUG OTO OTPWHA gival
QVOTOMIKA XOPAKTNPIOTIKA TTOU OKOTTO £€X0UV TNV dlatripnon 1ng dl1agaveiag Tou
Kepartoeidoug. Etriong Ta emOnAiakd KUTTOpa BpiokovTal o€ dIATAEN TToU Ta KABIoTA
Siagavry.” %%

H oT1aBepr) evuddaTtwon Tou OTPWHPATOG TOU KEPATOEIDOUG 1 OTToIa Eival
ONPAavTIKNA yia TV dlaTAPNoN TNG dIAQAVEIAG KEPATOEIDOUG £gac@alifeTal Ao TV
QUOIOAOYIKN AgIToupyia Twv evOOBNAIOKWY KUTTAPWY OTTWG TTPOAVOPEPONKE.

DUCIOAOYIKG O KEPOTOEISAG ival EVUSATWHEVOS KATE TTEpiTIOU 75%.3436:54
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4.2. Quoioloyia Kal EVUOATWOT OTPWHATOG KEPATOEIBOUG

H egoidnon Tou kepatoeldoug p€ow €10000U UypoU aTro TNV TTPOCOIa
ETTIPAVEIQ TOU ATTOTPETTETAI ATTO TNV UTTAPEN OTEPEWV OUVOECEWV PETALU TWV
KUTTAPWYV TOU KEPATOEIDIKOU £1TIBNAIOU, dTav AuTO €ival akEPAIO.

Y110 KAVOVIKEG OUVONKEG TO UDATOEIDEG UYPO EICEPXETAI ATTO TOV TTPOO0BIO0
BAAOPO OTO OTPWHA TOU KEPATOEIBOUG DIOUETOU TOU ATEAOUG PPayHoU TOU
evdobnAiou. H €icodog Tou uypou e¢aptdatal atrd TNV evOoPOAaAuIa TTieon KiI aTTd TNV
WOMWTIKA TTIECN TOU OTPWHATOG. TO KEPATOEIDIKO OTPWHA EiVAI UTTEPWOPWTIKO AOYyWw
TNG UWPNANG TTEPIEKTIKOTNTAG TOU 0€ YAUKoauivoyAukaves. H evudaTwon Tou
OTPWHATOG TOU KEPATOEIDOUG €ival QUOIOAOYIKA TTEPITTOU 3.5 ypauudpia vepd ava
YPOuMApIo ¢npou BAapoug Kal augAveTal YPAUMIKA JE TRV AUgnOn TOU TTAXOUG TOU
KEPATOEIDOUG. TO OTPWHA TOU KEPATOEIDOUG £XEI Hia TAON va ATTOppoPa vePO Kal va
TTaBaivel oidnua. Auth N 1IB16TNTA AvaKAQ TNV IKAVOTNTA TWV TTPWTEOYAUKAVWV TNG
€CWKUTTAPIAG oudiag va ouvdEovTal e VEPO. To 0idnua TOU OTPWHATOG CUMBAIVEI
OTNV €GWKUTTAPIA OUCIA, OTIG TIPWTEOYAUKAVEG AVAPECT OTA IVIdIO TOU KOAAaydvou
Kal 0dnyei oTnv au¢non TngG ammooTaong METALU TWV IVIBiWV TOU KOAAQyOvou Tou
OTPWHATOG. 2€ KEPATOEIDEIG PUOIOAOYIKOU TTAXOUG N WOUWTIKA TTIECN €ival TTEPITTOU
55mmHg. H wopwrTikA tTrigon gival avTioTpd@wg avaloyn Pe To TTAXOG TOU
KepaToeIdoug. lNa Trapddeiypa, £vag e€oidnuévog KEPATOEIDNG pE TTaxos 150% Tou
QUOIOAOYIKOU £XEl WOPWTIKA TTieon pévo 15 mmHg o€ ouykpion Pe €vav un
o1dNPaTWAN KEPATOEION TTOU £X€I 55 mMmHg. AvTioTpo®a, n CUPTTIECN TOU KEPATOEION
ME OTTOIOONTTOTE TPOTTO OXETICETAI E YIO AUENOT OTNV WOUWTIKK TTiECN TOU
oTpwHaToC.? O TTPWTEOYAUKAVEC ival UTTEUBUVEC yia Tn BIATAPNON TNS PUOIOAOYIKAS
ATTOO0TAONG KAl TNG B€0NG TWV IVIBiWV TOUu KOAAOYyOVOoU TTou gival Kal n Baon Tng
dlaUyEIag TOU KEPATOEIDOUG. ETTioNg N WOUWTIKN TTiECN TOU KEPATOEIDIKOU
OTPWHATOG OXETICETAI JE TNV NAEKTPOOTATIKI ATTWONON TWV APVNTIKA POPTIOUEVWV
TTPWTEOYAUKAVWY. H KUpIa TTPWTEOYAUKAVN TOU KEPATOEIBIKOU OTPWHATOG €ival n
Benkr KepaTdvn, N oTroia aTTOTEAEITAI ATTO TPEIG EEXWPIOTEG TIPWTEIVES: AOUMIKAVN,
KEPATOKAVN KAl MIMEKAVN.

O1rwg Tpoava@EPONKE, N TTEPIEKTIKOTNTA TOU OTPWHATOG OE VEPO gival
TTEPITTOU 75% KI auTr dlatnpeital otabepr xapn oTo evOoBAIo To oTToio diaTnpEi Eva
@payuo yia Tnv €icodo Tou vePOU aTTd TO UBATOEIDEG UYPO Tou TTPooBiou BaAduou

TTIPOG TO OTPWHA TOU KEPATOEIDOUG KAl TAUTOXPOVA TTPAYUATOTIOIEI EVEPYNTIKA
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a@uUOATWON TOU KEPATOEIDOUG TTPOG TOV TTPO0BI0 BGAAPO. O UNXavIoPOG EVEPYNTIKAG
METAKIVNONG UypoU atrd To OTPWHA TTPOG ToV TTPOCBIo BGAauo cuvioTatal oTnv
evepynTikn peTagopd 16viwv Na+ kalt HCO3- atrd 1o oTpwpa TTPog T0 udATOEIDEG
uypo pe katavaAwaon evépyelag he Tn pop®r ATP atrd ta pitoxdvdpia Tou
KUTTOPOTTAAOMATOG TwV evO0BNAIaKWY KUTTApwV. OTroiadrroTte BAGRN ota
€vO0ONAIOKA KUTTAPA PTTOPE va £XEI ETTITITWON OTAV AEITOUpPYia TNG avTAiag e
aTTOTEAETHA TNV £€0IBNON TOU KEPATOEIBOUC Kal TV OTTWAEIR TS dlapaveiag Tou.>6

H e€arpion ammo tnv dakpuikr) oTIBAdA CUPMETEXEI ETTIONG OTNV AQUOATWON
TOU KepATOEIDOUG. O pubudg TNG CATUIONG €ival TTEPITTOU 2.5pl/cm?/hr kot TTpoKaAEi
AéTTTUVON KATd TTEPITTOU 5% KATA TN dIAPKEIQ TG NUEPAG OTO TTAXOG TOU

KEPATOEIDOUG O€ OUYKPION PE TO TTAXOG TTOU PETPIETAI APNECWG META TNV APUTIVION.

epithelial
barrier
swelling o lamellar
X pressure tension
intralamellar =
cohesive
forces

intraocular
pressure endothelial 7
: 2

barrier

Eikova 15: Zxe01a0TIKN QTTEIKOVION TWV UNXAVICUWY TTOU CUUNETEXOUV OTNV
olarnpnon NS Evudarwaong Tou Keparogidous (amo: Yanoff M., Duker JS, Eds.
Ophthalmology. Mosby, 2009)
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4.3. MeTaBoAIoHOG Kol OpEWn TOU KEPATOEIBOUG

H kUpia 1TNyr BPETTTIKWY CUCTATIKWY €ival TO UBATOEIBEG UYPO. Kupla TTnynR
oguyoOvou yia Tov KEPATOEION €ival TO ATHOOPAIPIKO 0guydvo dlapEéoou TnG diIdAuong
TOU O0TNV dAKPUIKN OTIBAdA. H TTEPIPEPEIO TOU KEPATOEIDOUG DEXETAI OGUYOVO KAl
OPETITIKA OUCTATIKA KAl ATTO TO TTEPIKEPATIO TPIXOEIDIKO ayyelakd dikTuo. ETTiTAéov
oTn BpEWn TOU KEPATOEIDOUG KAl IBIAITEPA TWV ETTIONAIGKWY KUTTAPWY OUUBAAAOUYV Ol
TENIKEG ATTOAAEEIG TWV KEPATOEIDIKWVY VEUPWV.

O1 avaTOMIKEG OOPEG TOU KEPATOEIOOUG CUMMETEXOUV OTNV AUUVA ATTEVAVTI
oTnVv €i00d0 PIKPORiwv oTo 0PBaAud. To emBrAI0 TOU KEPATOEIDOUG OTAV Egival
aKEPQIO, KABWG Kal N BACIKI TOU HEPPBPAVN TTAPEUTTOBICOUV TNV €I030ANA
MIKpoopyaviopwy. ETTiong didgopol avTiBaKTNPIaKoi TTapAayovTeS BpiokovTal o€
d1dAuon ota ddkpua OTTWG N Aucoluun, N B-Auaivn kal n Aakto@epivn. ETTITTA(OV n
owoTnA AeIroupyia TNG OAKPUIKAG CUOKEUNG PE TN DIOPKK avavewaon TNG dAKPUIKAG
OTIBAOAG CUPMETEXEI OTNV ATTONAKPUVOT TWV PIKPOOPYAVIOUWV.

4.4. Alatipnon Tou £1BnAiou Tou KEPATOEIBOUG KAl ATTAVTNON OTO
TPAUHA

To emBAAI0 TOu KEPATOEIBOUG dlaTnpEiTal Xapn O’ €va dlapKr) KUKAO
ATTOTITWOEWY TWV ETTIPAVEIOKWY KUTTAPWYV KAl TTOAATTAACIOCHOU TWV BOCIKWY
KUTTApWYV Tou. O puBbuog pitwong givar epitou 10 £wg 15% tnv nuépa. Tautdypova
ouppaiver gia apyr JETAVAOTEUOT TWV PACIKWY KUTTAPWYV ATTO TNV TTEPIPEPEIA TTPOG
TO KEVTPO TOU KEPATOEIDOUG. H TNy Twv VEWV BACIKWY KUTTAPWY €ival Ta
€MONAIOKA KUTTAPA TOU OKANPOKEPATOEIDOUG Opiou, o€ piIa (wvn KUTTApwv 0.5 £wg
1Tmm TTaxoug oTNV TTEPIPEPEIA TOU KEPATOEIDOUG. TO OKANPOKEPATOEIDEG OPIO
TTEPIEXEI TA BAAOTIKA KUTTAPA TA OTTOIA O1AQOPOTTOIoUVTAl O€ BACIKA KUTTAPA KAl
METAVOOTEUOUV TTPOG TOV KEPATOEIDN DIAPKWG, AVAVEWVOVTAG TNV OTIRAdA TwV
Baoikwyv KuTTdpwyv. Autd Ta BAACTIKG KUTTApa Bpiokovtal oTn Bacikh oTiBAda Tou
OKANPOKEPATOEIDOUG OPioU Kal dIAPOPOTTOIOUVTAIl KOBWG HETAVACTEUOUV TTAVW OTNV
Baoikr pEUPPAvN Tou KepaToeidoug. ™

H Baoikr Asitoupyia Tou €1IONAIOU KEPATOEIBOUG €ival va ATTOTEAEI Eva
@payuo yia Tnv €1I0oAR TTaBoyovwy PIKpoRiwv oTov opBaAud KaBwg Kai yia TV
TTPOCPOPNON TTEPICCEING UYPOU ATTO TO OTPWHA TOU KEPATOEIDOUG. Edv oupuBei
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ekOOPA OTO ETTIBAAIO TOU KEPATOEIDOUG N APEDN ATTAVTNON €ival ATTapaiTATN £TOI
WOTE N EKTEBEINEVN TTEPIOXT TNG PAOCIKNG HEMPPAVNG VO KOAUPOET PE KUTTapA
emBnAiou. 'ETol 6Tav oupBei autd Ta KUTTAPA oTa Opla TNG EKOOPAS dloyKwvovTal
KAl JETAVAOTEUOUV PE aPoIBadoEIDEiG KIVAOEIG yia va KaAUyouv 1o EAAsIpa. Otav
KAgio€l TO EAAEIYPa N hiTwon Eekivael TTAAI £T01 WOTE TO €1MIBAAIO va EavaBpei Tn
QUOIOAOYIKN Tou avaTtoyia. H diadikaaia TnNgG eTTouAwoNng cupPaivel ypriyopa KaBwg o
PUBPOC UETAVAOTEUONG TWV ETTIBNAIGKWY KUTTAPWY gival 60 éwg 80 pm/h. 42857

H diadikacia Tng eTToUAWONG TOU €TTIONAIOU £XEI HEYAAO EPEUVNTIKO Kal KAIVIKO
evOIOQEPOV YIaTi apopd TTOANEG eTTEPPAOEIG DIABAAOTIKAG XEIPOUPYIKAG KABWG Kal
TNV ETTEPPAON dlacUVOEONG KOAAAYOVOU, Ol OTTOIEG TTPAYUATOTTOIOUVTAI JETA ATTO
agaipeon €mBONAiou TOUu KEPATOEIBOUG O€E Wia TTEPIOXH OIANETPOU TTEPITTOU 8Mmm OTO
KEVTPO Tou. H €TTOUAWTIKR avTidpacon Tou €1TIBNAIOU TOU KEPATOEIDOUG EAEYXETAI OTTO
O1ApopPOUG TTAPAYOVTEG OI OTTOIOI TTAPAYOVTAI EITE ATTO TA idIA TA £TTIONAIOKA KUTTOPA
€ite ammd AANOUG TTAPAKEIJEVOUG I0TOUG OTTWG TA KEPATOKUTTAPA TOU OTPWHATOG, KAl
n €K@PAonN TwWV OTTOIWV AUEAVETAI JETA ATTO TPAUPATIONO TOU €TTIONAIOU TOU
KEPATOEIDOUG. META TNV ETTOUAWON TOU TPAUNPATOG, Ol OUVOEOEIG AVAPETO OTO
€mMONAIO Kal TNV BACIKA HEMPPAVN TOU ETTAVEP@PAVICOVTAI PE TN dnUIoUPYia VEWV
NUIBECHOOWHATWY OTNV Bacik oTIBAdA TWV KUTTAPWY. H TOTTOBETNON AUTWY TwV
NUIOECUOCWHATWY QVTIOTOIXEI ETTAKPIBWG OTIG BECEIG TwV IVIDIWV ayKUpwWOoNg NG
Baoikng pepPpavng. ‘Etor Aoirov étav n ekdopd TreplopifeTal oTo ETTIOARAIO KAl N
Baoikr yeuPpavn dev TpaupatiCeTal, £va QUOIOAOYIKO ETTIBNAIO UE OUVOEDEIG PE TN
Baoikr) yePPPAvN oxnUATICETAI CUVTOUA PETA TNV ETTOUAWON: OTAV OPWG N BACIKN
MEMBPAvVN agaipeiTal TOTE TO €TTIONAIO TTPETTEI VA TTAPALEI VEQ BACIK YEUBPAVN PETA
TNV ETTOUAWON, KAl £€TC1 N dNUIOUPYIa TWV KAVOVIKWY OUVOEOEWV KOBUOTEPEI yIa
TTAvw ato 12 pAveg. MNapddelypa TETOIAG KATAOTAONG €ival N wTodIOBAACTIKN

KEPOTEKTOUR OTTOU N BACIKA PEUBPAVN agalpeiTal KAaTd TNV epappoyr Tou laser. %40

4.5. Quoioloyia TOU CTPWHATOG-ATTAVTNOT CTO TPAUHA

H amrdvrnon Tou KEPATOEIDIKOU OTPWHATOG OTO TPAUUA CUVIOTATAl OTNV
TTapaywyr] véou KOAAayovo Kail Tnv d1aoUvOEDT TOU, Kal TIG JETAPBOAEG OTn oUvBeon
TWV TTPWTEOYAUKAVWV Kal OTAV avadIauop@waon TNG EWKUTTAPIOG OUaiag yia va
QTTOKATAOTAOEI N QUOIOAOYIKN AVATOMIA. 2TNV ATTAVTNON AUTH TIG TIPWTEG WPEG

OUMMETEXOUV TA TTOAUMOPPOTTUPNVA KUTTAPA KAl apyOTEPA T JOVOKUTTAPA. Ta
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KEPATOKUTTAPA EVEPYOTTOIOUVTAI KAI JETAOXNMATICOVTAI 0€ HUOiVOBAdoTeG. Ol
TTEPIOXEG TNG ETTOUAWONG £XOUV DIOPOPETIKH CUYKEVTPWON TTPWTEOYAUKAVWY KABWG
Kal dIAQOPETIKOUG TUTTOUG KOAAayOvou. H guaoloAoyikf) dopr) Kal Blounxavikr 1I0X0G
TOU KEPATOEIDOUG O€ TTEPIOXI) TPAUPATIOUOU TOU OTPWHATOG PTTOPEI va TTAPEI XPOvia
Va ATTOKATAOTABEN, EVW OCO0 TTI0 KOVTA OTO OKANPOKEPATOEIDEG OPIO Eival TO TpAUUA

1600 Mo ypriyopa emouldveran. 0164

5. AlaBAaoTIKA XeIpoupyiKn

H S10BAQOTIKN) XEIPOUPYIKI] Eival £Vag DIOPKWG AVATITUOOOUEVOG TOPEQG TNG
o@pBaAuoAoyiag o oTToiog yvwpilel paydaia avatrTugn edw kail 30 xpovia, YETA TIG
TIPWTEG EQAPHUOYEG TV laser. Z1dX0G TNG €ival N avTIMETWTTION KABE €idoug
QUETPWTTIAG (MUWTTIAG, UTTEPPETPWTTIOG, ACTIYMATIONOU). APXIKA YE TV EQAPPOYN
NG PwTodIabAaoTIKAG KepaTekTOuNG (PRK) atrd Tnv M.MacDonald kai ev ouvexeia
ME TNV avakaAuywn NG LASIK até tov KaBnyntn |. NMaAAfRkapn, n d1a8AaoTIK)
XEIPOUPYIKN DIAPKWG £CENICOETAI, EVW OI TEXVIKEG TNG OTTOKTOUV EQAPUOYN KAl OTAV
QVTIMETWITION KI GAAWY TTABACEWY OTIWCS Tou KepaTokwvou.®>°

H Baoikr apxn TG d1IaBAAOoTIKAG XEIPOUPYIKAG WE laser gival n aA\ayni TnG
KAPTTUAOGTNTAG TOU KEPATOEIDOUG HECW PWTOATTOOONNONG TO OTPWHATOG £TCI WOTE
va aAAGgel N d1aBAaoTIKA Tou duvapn Kal va d1opBwBouv £1a1 Ta dIaBAACTIKG
o@aAuata. H gwtoatmodounon PTTopEi va EQApPPOOCTEI €iTE TNV ETTIPAVEIQ TOU
KEPATOEIDOUG KATW ATTO TO €TMIOAAIO, €iTE O€ EKTEBEINEVN ETTIPAVEIQ BaBUTEPA OTO
oTpwHaA. TeAeuTaia £XEl AVOTITUXOEI IO AKOJN TEXVIKI KOTA TNV OTTOIO a@alpEiTal
I0TOG O€ HOPPI YAKIDIOU OTTO TO ECWTEPIKO TOU OTPWHATOG XWPIG PuTOATTOdOUNOT.
AvdaAoya pe Tnv oTIBAda EQapPOYAG TOU laser o1 TEXVIKEG XwpPilovTal O€ ETTIPAVEIOKES
Kal OTIG €V TW BAbel dlopbwaoeig
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5.1. ET@AavVEIOKEG TEXVIKEG

O1 KUpIEG eTTIPAVEIOKES DIABAAOCTIKEG EBODOI yIa T OPiAEUCH TOU
KEPATOEIDOUG PE excimer laser (ETTIPAVEIAKEG QWTOEKTOUEG) Kal Th d1I0pOwan Twv
d1aBAaoTIKWY OPAAPATWY TOU 0PBaApOU tivarl:

1. H owTtodiaBAaoTIKr kepaTekTou (PRK) 1} ETTIQAVEIAKT) QWTOEKTOMN UE 1

XWPIG TN dIEYXEIPNTIKA £pappoyn TNG YiITopukivng C (mitomycin C, MMC).

2. H uéBodog Epi-LASIK.

5.1.1. ®wrodiabAaoTiki kKepaTekTOopn (PRK)

H owTtodiaBAaaTikr) kepatekToun (PRK) (etTipaveiak @wToEKTOUN)
(photorefractive keratectomy, PRK), €ival pia kaBiepwpévn diaBAaoTikr) ué6odog,
TToU eKTEAEITAI NON yia TrepiTTou 30 £TN. ZTNV TEXVIKA AUTH, N aAAayn TNG
KAPTTUAOGTNTAG TOU KEPATOEIDOUG ETTITUYXAVETAI PE TNV EQAPUOYI laser QWTOEKTOUNAG
META TNV A@aipeon Tou €TONAioU OTNV ETTIPAVEIQ aTTEVBEiag aTnv oTIBAda Tou
Bowman. H puwTtria diopBwvetal ge 1N pwtoatrodounon (agaipeon 10Tou) 0TV
KEVTPIKI) TTEPIOXN TNG TTPOO0BIAG ETTIPAVEIAG TOU KEPATOEIOOUG TTPOKEINEVOU VA YiVEl
TTEPICOOTEPO £TTITTEDN. H UuTTEPUETPWTTIO dloPBWVETAI HE PWTOATTOOOUNOCTN OTNV
TTEPIPEPEIN TOU KEPATOEIDOUG TTPOKEIJEVOU TO KEVTPO TOU KEPATOEIDOUG VA YiVEl TTIO
Kupto. OTtav emixeipeital d16pOwan Tou aCTIYUATIOPOU, QUTH ETTITUYXAVETAI UE
ETTIAEKTIKY) PWTOEKTONI OTOV TTIO ETTITTEQO PMECNUPBPIVO, ME CUVETTEIQ TNV ETTITTEOWON
TOU KUPTOU PeanuBpIvou.

Ooo peyaAuTepn gival n eTiXEIpOUPEVN d16PBWON TNG HUWTTIAG TOOO
TTEPICOOTEPOG Eival KAI O KEPATOEIDIKOG 1I0TOG TTOU TTPETTEI VA GTOATTOO0WNBEI,
oUP@wva Pe Tov TUTTO Tou Munnerlyn:

BE(um) = AP (D) x d*(mm) / 3
otrou BE 10 BAB0G ekTOuNG o€ um, AP n emBupnt aAAayn TG d1aBAACTIKAG
dUvVaPNG Tou KEPATOEIDOUG 0€ DIOTITPIEG KAl d N dIAPETPOG TNG CwvNnG (pUJTOEKTOlJf]g.70
2TNV QWTOBIOBAACTIKEG KEPATEKTOMN], TTPIV TN GWTOATTOdOUNON TOU
OTPWHATOG TOU KEPATOEIDOUG TTPAYHATOTTIOIEITAI N APAipEDT TOU £TTIONAIOU TOU
KEPATOEIDOUG. TEXVIKA QUTO PTTOPEI VA YiVEI EITE PNXAVIKA -OTTWG PE TN XPron
TTEPIOTPEPONEVNG OUOKEUNG atToemBnAioTroinong (rotating brush) f pe xprnong
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€I0IKWV PN AIXUNPWVY PaxaipIdiwv- €iTE HE XNUIKA HEoA (XPrion AAKOOANG) €iTe hE TO
laser (pwToaTTOdOUNON TOU ETTIONAIOU hE XPHON GWTOBEPATTEUTIKAG KEPATEKTOMNG).
AkoAouBei n pwTtoatrodounon Tng oTIBAdag Tou Bowman Kal Tou avwTePou
OTPWHATOG TOU KEPATOEIDOUG PUE OKOTTO TNV PETABOAN TNG KAUTTUAOTNTAG TOU.
ApEowG PYETA TOTTOBETEITAI OTNV ETTIPAVEIQ TOU KEPATOEIOOUG EVAG TTPOOTATEUTIKOG
MOAQKOG QaKOG ETTAPNG PEXPI TNV TTAAPN ETTAVETTIONAIOTTOINON TOU KEPATOEIDOUG.
Quoiohoyikd, péoa o€ 3-5 nuéEpeg HETA TNV TTEPRACN, TO ETTIBAAIO TOU KEPATOEIBOUG
avaTTAGBEeTal Kal KAAUTITEl TNV QwToaTrodopunuévn Trepioxn.o”"”

2TNV QWTOBIOBAACTIKY) KEPATEKTOMN UE DIEYXEIPNTIKA £QAPUOYI MITOMUKIVNG
(mitomycin C, MMC) petd 10 TTEPAG TNG QWTOEKTOUNG TOTTOBETEITAI ETTAVW OTNV
ETTIPAVEIN TOU KEPATOEIDOUG dIAAUPa pITopukivng C, ouykévipwong 0.02%. H ouoia
auTh OPa WG KUTTAPOOTATIKOG TTAPAYOVTAG YIA va AEYEEI TNV ETTOUAWTIKN dladikaoia
TOU KEPATOEIDOUG, N OTTOIA DIAPOPETIKA WTTOPEI TTI0 EUKOAQ va 0dNyAOEl O€

uTToETONAIaKA B6AWON TOU GTPWUATOC. 2

5.1.2. Epi-LASIK

21NV 1EXVIKA Epi-LASIK 110U O0Xe€dIA0TNKE ATTO TOV KABNYNTHA K.ITaAAfikapn o010
MavetmoTtiuio TnG KpriTng TTPAyUATOTIOIEITAI QWTOEKTOMN KATW aATTO £vav 1TIONAIAKO
Kpnuvo. O emBnAiokdg Kpnuvog dnpioupyeital ge mn Borbeia €101KkoU epyaeiou
(etiKEPATOMOU), TO OTTOIO BlAXWPICE PNXAVIKA TN OTIBAdA TwV ETTIBNAIOKWY
KUTTAPWYV ATTO TO UTTOKEIUEVO OTPUWHA TOU KEPATOEIDOUG. AKOAOUBEI N

PWTOATTIOSAUNCN KAI N ETTAVOTOTIONETNON TOU £TTIBNAIGKOU Kpnuvoy. > "°

5.2. Ev Tw Ba0Oel TeEXVIKEG

5.2.1 LASIK (Laser in Situ Keratomileusis)

H texvikr) LASIK, n dnUo@IAEOTEPN TEXVIKY CANEPQ, N OTTOIA OXEDIACTNKE ATTO
Tov KaBnyntr K.MNaANAkapn oTo MavemoTiuio Tng KpATtng, ouvioTtatal o
dnuioupyia evog kepatoeldikou kpnuvou (flap) pe Tnv xprion evog €101KoU epyaAgiou
TTOU OVOMACETAI JIKPOKEPATOMOG €iTE PE TNV Xprion Tou Femtosecond laser kal o

28



OUVEXEID OTNV QWTOATTOOOUNOT) TOU EKTEBEINEVOU OTPWHPATOG. H TEXVIKA auTh)
TTapEXEl TAXUTEPN KAl avwduvn ATToKATAoTAON TNG 0pAcNnG, ME YEIWPEVN TTIBavOTNTA
HETEYXEIPNTIKAS UTTOETTIONAIOKAS BOAWONG GUYKPITIKG He Tnv PRK.626676

5.2.2. SMILE (Small Incision Lenticule Extraction)

21NV 1EXVIKA SMILE dnuioupyouvTal dUo ap@IKupTeG TOUEG hE To femtosecond
laser 010 EOWTEPIKO TOU KEPATOEIDIKOU OTPWHATOG Ol OTTOIEG OE ETTAPN TTEPIPEPIKA
oxXnuaTiCouv £va Qakidlo. 2TNV CUVEXEIQ HECA ATTO I PIKPF TOUN UE €10IKO EPYAAEIO

aQaIpeiTal To Pakidio aAAGZovTag TNV TTPOCBIA KAUTTUAGTNTA TOU KEPATOEISOUG.

5.3. Xpnion A€ilep oTnv S100AAOCTIKA XEIPOUPYIKA

O 6pog Laser, gival To akpwvupio Tou 6pou “Light Amplification by Stimulated
Emission of Radiation”, Trou onuaivel, «Evioxuon Tou ®wtdg amd E¢avaykaouévn
ExtrouTtrr) AkTivoBoAiag». MpOKeITal yia CUOKEUEG EKTTOPTTIAG NAEKTPOUAYVNTIKAG
aKTIVOBOAIAG, YE BACIKA XAPOKTNPIOTIKA TV JOVOXPWHATIKOTNTA (TA QWTOVIA TNG
0éoung £xouv OAa oxedOV TNV idla ouxvOTATA) TNV KATEUBUVTIKOTNTA (TA QWTOVIA TNG
déoung £xouv OAa Tnv idla d1EUBUvVON) KAl TNV CUPQWVIA (Ta QwToVIa TNG OEOUNG
€xouv OAa Tnv idla eacn). Yrapyouv d1a@opol TUTTOI AEICEP TA XAPAKTNPIOTIKA TWV
OTTOIWV dIAUOPPUIVOVTAI KUPIaPXA OTTO TO eVEPYO MECO, TO UAIKO dnAadr néoa oTo
OTTOIO TTapAyeTal N akTIVOBOAIa, aAAG Kal T UTTOAOITT OTOIXEIQ TNG CUOKEUNG AEICEP.
‘ET01 KGBE cuokeun AICep UTTOPEI va Hag dWOEl aKTIVOBOAIa TTOU YTTOPE va gival
OUVEXNG 1 TTOAMIKE, va €XEl OIAPOPETIKO UKOG KUPOTOG KAl DIAPOPETIKN EVEPyEIA. Av
TO AICep €ival TTAAUIKO, N OIGPKEIQ TOU TTAAPOU KAl N GUXVOTNTA TWV TTAAPWY ETTIONG
XapaKTNPIZel TNV aKTIVOBOAia.”

2AMEPQ N TEXVOAOyia AEICEp £XEI avaTTTUXOET TTOAU Kal O DIAPOPETIKOI TPOTTOI
aAANAeTTiOpaong 10 AéICep PE TOUG OPOAAUIKOUG I0TOUG AgIOTTOIOUVTAl PE JEYAAN
aKpifela oTNV Bepartreia eyAAoU PACUATOG OQOAAUOAOYIKWY TTOBRCEWV.
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5.3.1. AAAnAeTridpaon laser-ioTou:

O 1pd1T0G OAANAETTIOPOONG TNG aKTIVOBOAIaG laser pe kAOe 1016 e€apTdTal ammd
TA XAPAKTNPIOTIKA TNG aKTIVOBOAIag KaBuwg Kal atrd Tnv ouoTtaon Tou 1oTou. Ta
Kup16Tepa €idn aAAnAemdpdoeig Tou laser pe Toug oPBAAUIKOUG I0TOUG Ta OTToia
XPNOIKMOTTOIOUME Kl OTNV KAIVIKE TTPAEN €ival n @uTtodIAoTTacn, N wToamodounon

Kal N wToTTNEia (BeppIKA dpdon- éykaupa).’®0
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Eixova 16: Tpomor aAAnAemdpdocwy Laser ue 10ToUS O ouvaptnon ue tnv dIGpKEIQ

akTivo0AnNong Kai TNG TTUKVOTNTOC 1I0XUOS TNS OEOUNG.

21NV 8IaBAQCTIKA XEIPOUPYIKA XPNOIUOTTOIOUNE TNV dpdon TG
PWTOATTOdOUNONG YIA TNV APAipECN I0TOU ATTO TNV ETTIPAVEIQ TOU KEPATOEIDOUG KAl
TNV aAAayn TNG KAUTTUAGTNTAG TNG TTPO0BIAG ETTIPAVEIAG TOU.
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5.3.2. AlaBAaoTIKA XEIpOoupYyIKA PE Excimer laser

Ta KUpiwG xpnoiyoTroloupeva AEICEP YIA TIG PWTOEKTOUEG OTOV KEPATOEIDN
eival Ta Excimer lasers. O 6pog Excimer TpokuUTITEl 116 OUVTUNON Tou “excited
dimmer”, dnAadr dinyepuEVo DIPEPES. TTPOKEITAI YIO TTAAPIKEG TTNYEG UTTEPILLOOUG
aKTIVOBOAIaG, JE evePYO YEDCO Eva OUOTNUA EUYEVOUG agpiou-aloyovou. Ta poépia Twv
aEPiwV TOU evepyou PEOOU OTAV BPioKOVTal 0€ OUVONKES NAEKTPIKAG DIEyEPONG KAl
UYNANG TTieong, dnuioupyouv £va Bpaxufio oUPTTAEYPa (dINyEPUEVO DIUEPEG) TO
OTTOIO UTTOPEI VA UTTOOTEI auBOpUNTN KAl EEAVAYKAOPEVN EKTTOUTTR KAl VO TTOPAYEI
akTIvOBOAia Aéiep. Aleyepuéva dipepn OTTwg 10 ArF ,0ev ugioTavTtal oTnv BepeAiludn
NAEKTPOVIKA OTABWN, TTapd dnuioupyouvTal HOVO KATA TNV DIAPKEIN NAEKTPIKWYV
EKKEVWOEWV UYPNAAG TAENG O€ PEIYUA QEPIWV TTOU TTEPIEXEI T AVTIOTOIXA OTOIXEIA.
Katd tnv didotraon Tou popiou Tou dIHEPOUG TTAPAYETAI PWTOVIO PE eVEPYEIQ 6.4eV.
TutmKa n diIdpkela Tou TTAAPOU gival TNG TagNG Twv 20 nsec Kal N OUVOAIKN evEépyeEia
NG TAEEWS PEPIKWV ekaTOoVTASwY mJoules.?!82

To Excimer laser TTOU XpNOIUOTTOIEITAI YIO QUTOEKTOUI OTNV ETTIYAVEIA TOU
kepartoeidoug eival To ArF (193nm) Adyw TnG akpifelag o1o BABOG TNG EKTOUNARG OTAV
KOAN TTOIOTATA TWV ETTIPAVEIWV PETA TNV EKTOUN KAl OTAV PIKPA BgppIkr) BAGBN TTOU
pokaAei.®® Katd Tnv gwToatmodounon o TTaAudg Tou Aéiep aTroppo@dTal oTny
ETTIPAVEIQ TOU KEPATOEIDOUG OTAV N TTUKVOTNTA TNG EVEPYEIAG Eival HEYOAUTEPN ATTO
€V OUYKEKPIPEVO KATW@AI, Kal TTPOKAAE TN d1A0TTA0N MOPIOKWY OECUWY OTOV I0TO.
Ta kat@Aoitra TNG dIACTIAONG EKTOLEUOVTAI TaXUTATA A@AVOVTAG £Va PIKPO KpaTrpad
TTOU aVTIOTOIXEl OTO anueio TNS pwToatoddunonc.t*8° O diaoTdoeic Tou KpaTHPa
EXOUV PEYAAN akpiBela Kal ETTaVOANWINOTATA. 2TOV avOPWTTIVO KEPATOEIDNA TO
KATW®AI EVEPYEIAG VIO TNV TTPAYMATOTIOINON TNG WTOATTOdOUNONG €ival 40
mJoules/cm?.%

H xprion Tou Excimer AéiCep oTn dIaBAAOTIKA XEIPOUPYIKA eKivnoe Ta TEAN TNG
oekaeTiag Tou 80 PETA aTTO PEAETEG TOU Seiler Kal TIG TIPWTEG KAIVIKEG EQAPPOYES ATTO
TNV McDonald oTnv €m@aveiaki QuTOEKTOUN N OTTOI0 OVOUACTNKE GWTOOIBAACTIKN)
kepatekToury PRK (Photorefractive keratectomy).?®¢ Zxed6v tautdypova n opdda
ToUu KAONyNnTA lwavvn NMaAAAKapn €KAVE TIG TTPWTEG KAIVIKEG EQAPUOYEG OTNV
LASIK.%®

MNa tnv d16pBwon Twv dIaBAACTIKWY avwuaAlwy, TO Laser 1Tou

XPNOILOTIOIEITAI UTTOPEI VA HETATPETTEI EAEYXOPEVA TNV KAPTTUASTNTA TNG TTPOCBIAG
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ETTIPAVEING TOU KEPATOEIOOUG PEOW APAIPEONG I0TOU ATTO TTPOKABOPIOUEVN TTEPIOXN
TOU, £TC1 WOTE VA ATTOKTAOEI TNV €MOUPNTA O1aBAACTIKN) 10XU YIa TRV d16pBwon Twv
O1aBAacTIKWY OPAAPATWY Tou 0@BaApoU. KaBe TTaApOG Tou Laser dnuioupyei éva
Kpatripa Pe PEYIOTO BABOG PEPIKWV DEKATWYV TOU PIKPOUETPOU KAl UE DIAUETPO
avTioToIxXn ME TNV JIAPETPO TNG dETUNG TTOU 0TIAdETAI OTO TTPOO0BI0 TUANA TOU
kepatoeIidr. Me KatdAANAN epappoyr Twv eTTAAANAIQG TTOAPWY OTOV KEPATOEIDN)
ONUIoUPYEITAI N ETTIBUPNTA KATAVOUI QWTOEKTOMNG, KOI KOTA CUVETTEIA N OUVOAIKN
aAAayr) Tou TTPO@IA TNG TTPOOOING KEPATOEIDIKNG ETTIPAVEIAG. H aAAayr TG
KAUTTUAGTNTAG YiveTal o€ {wvn TTpokabopIiouévng dIAPETPOU, avaAoya JE TV
SIGUETPO TS KOPNS Tou 0PBAAUOU O GUVORKES XaUNAOU pwTiopoy. 8818287

O aAyo6pIBuoG pwTOATTOdOUNONG TTOU XPENOIYOTIOIEITAl YIa TNV d10pBwaon TNG
MuwTTiag BaaoifeTal OTTwg TTpoava@épBnKe oTov TUTTO Tou Munnerlyn oTT0iog
KaBopilel To péylioto BaBog avaloya pe Tnv €mOupunTtr) aAAayr) d1aBAaCTIKAG dUvaung
TOU KEPATOEIDOUG Kal TNV OIAPETPO TNG WvNG TTOU hOG EVOIAPEPEI va BIOPOWOOUNE
SiaBAaoTIKG.

Ta Excimer Laser yia d108AQ0TIKI XEIPOUPYIKK, EKTOG aTTO TO OUCTNUA PE TO
evepyo péoo TTou TTapadyel Tnv 0€oun AICep, TrepIAauBdavouy éva oUvoAo aTTo
UTTOOUCTAUATA YIA TNV KATEUBUVON TNG O£0UNG OTOV KEPATOEIDN, TOV EAEYXO TNG
euBuypdapuiong kal Tnv TTapakoAouBnon Tou o@BaApou (Eye Trackers), Tov €Aeyxo
€0TIAONG KAI TOV QUTOEAEYXO TNG evEPYEIOG ava TTOANO. OAeG auTEG o1 AIToupyieg
eAEyxovTal aTTO €va KEVTPIKO UTTOAOYIOTH) GTOV OTTOIO KAl YiVETAI O UTTOAOYIONOG TNG
eTTaMNAIGG Twv TTAAUWY yia ThV ekAoToTE £TOUUNTA Si16pBwon.”

H epapuoyr Twv aAyopiBuwv d16pBwaong agopd dIopbwaElg JUWTTIAG,
UTTEPUETPWTTIAG, YE ] XWPIG TauTdXpovn dI6PBwaon acTIYNATIONOU, KABwG Kal TIG
ECOTOMIKEUMEVEG EKTOPEG. 2TIG TEAEUTAIEG, EKTOG aTTO TO dIABAACTIKG OPAAua Kal TV
OTITIKI) {WVN, XPNOIUOTTOIOUUE Kal £CEIBIKEUPEVES TTANPOPOPIES ATTO TNV TOTTOYPAPIa
TOU KEPATOEIDOUG /KAl TNV avAAUCH YETWTTOU KUUATOG YIa TNV dIauOp@warn Tou
TPoPiA pwToEKTOUAG. 588

2TNV TTEPITITWON TNG HUWTTIOG N QWTOEKTOUN €ival HEYAAUTEPN OTO KEVTPO
aTro OTI OTNV TTEPIPEPEIA TNG OTITIKAG {WVNG, EVW OTNV TTEPITITWON TNG
UTTEPUETPWTTIAG N PWTOEKTOWUN €ival JEYAAUTEPN OTNV TTEPIPEPEIA ATTO OTI GTO KEVTPO.
Ortav TpayuartoTrolgiTal TauTOXPOoVa Kal d10pBwan aoTIYHATIONOU TOTE TO TTPOQIA
TPOTTOTTOIEITAI £TO1 WOTE PE ETITTPOCOETN PWTOEKTONN OTO AIlyOTEPO KUPTO

MeEONUBPIVO va opoyevoTroinBei n diIadBAaon og 6Aoug Toug peonupBpIvoud.
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5.3.3. AilaBAaoTIKA XEIPOUPYIKA HE Laser oTEpEag KATAOTAONG

Ta TeAeuTaia xpovia €£xel EEKIVAOEI Kal N Xprion laser oTepedg KATAoTAONG QVTi
yia Excimer laser, pe ektrepumopevn aktivoBoAia ota 213nm. H akTivooAia auTh €xel
TTOPOMOIA XAPAKTNPIOTIKA ATTOPpPOPNONG atro Tov KEPATOEId e Ta 193nm.

2UPQWVA JE HENETEG, O KEPATOEIONG £XEI OTABEPH ATTOPPOPNON OE PNKN
KOpaTOG akTIVOBoAiag atréd 190 éwg 220nm.* To Aéilep ZTepedc KATAOTAONS €ival
MIa TNy okTIvoBoAiag pe Bepehindn ektroutiy ota 1064 nm. H avtAnon
TIPAYHATOTTOIEITAI HE AQUTTEG EEVOU 1] AANa BUODBIKA AEICEP Kal TO evepyd PECO gival
évag KpuoTaAAoG Nd:YAG pe Bepehiwdn extroutrr) ota 1064 nm. Me tnv Bor8cia
TPIWV PN YPANMPIKWY OTITIKWY KPUOTAAAWY TTAPAYETAI N TTEUTTTN APMPOVIKN, ME MIKOG
KUMATOG EKTTOUTIAG T 213nm TO OTT0i0 BPioKETAI TTOAU KOVTA OTO UKOG KUPOTOG TOU
Excimer laser.®"% To prikog KUJOTOG AUTO TIPOKAAE] PWTOATIOBOUNTT PE HEYEAN
akpifela 0TTwg Kal To Excimer AéiCep evw €xel MIKPOTEPN £EAPTNON ATTO TNV
EVUDATWON TOU KEPATOEIDOUG.

H avegaptnoia atmmod tnv evudaTtwon dIaTTIOTWONKE O€ CUYKPITIKA MEAETN
atroppOPNOoNG aKTIVOBOoAIag prKoug KUupatog 193nm kal 213nm atro didAsIypa
¥Awpiouxou vaTpiou 0,9% kai BSS. 21nv peAETn autr @Avnke OTI O OUVTEAEDTIAG
atroppOPNONG TNG AKTIVOBOAIaG PAKOG KUPATOG 193nm ATav TTOAU peyaAuTeEPOG aTrd
TO OUVTEAEOTH ATTOPPOPNONG TNG OKTIVOBOAIag 213nm Kai yia Ta U0 JIaAEiJuaTa
evw 10 BABOG dicioduong TNG akTIvOBoAiag 213nm fTav TTOAU PEYAAUTEPO aTTO TNV
akTivoBoAia 193nm. Autd deixvel 0TI evudATWON TOU KEPATOEIOOUG ETTNPEALEI TTOAU
AlydTEPO TNV GWTOATTOdOUNOT TTOU TTPOKAAEI TO laser OTEPEAG KATAOTAONG O€ OXEON
ME TO Excimer TTpaypa ToU aTTOTEAE £va TTOAU ONUAVTIKO BewpnTIKO TTAEOVEKTN A
Tou laser oTepedc katdoTaong. %

H eutropika diab€oiun TAaT@éppa ue autr TRV apxn Asiroupyiag gival To
Pulsar Laser System 213nm 1mn¢g CustomVis. Ta £éwg Twpa epyaoTnpiokd Kal KAIVIKAQ
atroteAéoparta dgixvouv 0TI gival Jia uEBodOG IKavr va avtatre¢EABEl OTIC ATTAITAOEIG
TWV £QAPUOYWV TNG OI0BAACTIKNG XEIPOUPYIKNAG YIA CUUPBATIKEG CUMMPETPIKES
SiopBwoeig.>>%

MNa tnv dievépyeia dIABAAOTIKWY EKTOPWYV PE TNV XpAon Twv laser, gival TTOAU
KaBopIOTIKAG onuaciag n akpieia Tng wToatrodounons. H owoTth euBuypdupion
TWV OTITIKWYV £VOG laser Kal N owoT KATAVOUH EVEPYEIOG TNG BETUNG TTOU TTEPTEI

OTOV KEPATOEIDN iVOUV TTI0 OPAAEG KAl OUOIOUOPPEG ETTIPAVEIEG EKTOMNG. A TNV
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KAAUWN PIaG TTEPIOXNSG TOU KEPATOEIDOUG, YA TTAPAdEIYUA 6 XIAIOOTWY, Jia YIKPA
d0éopun laser (1xIA.), TTPETTEI va KAAUWEI TNV ETTIQAVEIQ, TTEPVWVTOG APKETEG POPES
atro Ta idla onueia Kal e aAANAoETTIKAAUYWN Twv BoAwvV yia yeITovikd onueia. Ooov
a@opd TNV aAANACETTIKAAUWN TwV BOAWV yIa YEITOVIKA OnUEia, N KAOAUTEPN KATAVOUN
evépyelag gival n katavoury Gauss OTToU N eVEPYEIQ £XEI KATAVOUR KAUTTAVOG, ONAadn
MEYIOTN TIMN OTO KEVTPO KAl JEIWON CUPHPETPIKA TTPOG TNV TTEPIPEPEIN. TO EUTTOPIKA
d1aB€o1uo solid state laser €xel pia déopun TUTTOU flying beam pe diIGueTpo TTAAPOU

(spot size) 0.6mm kai 'kaouaolavvr) KATAVOWPN TNG EVEPYEIQG.

5.4. AlaOAAOTIKE XEIPOUPYIKK Kol ENPOo@OaApia

H peteyxeipntikr) Enpo@BaAuia ival pia atrd TIG TTI0 OUXVEG ETTITTAOKEG TNG
O1aBAaCTIKAG XEIPOUPYIKNG. H EnpopBaAuia £xel wg Baoikr aiTia TNV KATaoTPOPr TOU
UTTOETTIONAIOKOU VEUPIKOU TTAEYPATOG TOU KEPATOEIDOUG AOYW OKPWTNPIACUOU TOU
KATd TNV dnuioupyia Tou kpnuvou otnv eméupaon LASIK, gite AOyw TIg
PWTOATTOdOUNONG TOU KATA TIG ETTIPAVEIAKEG ETTEUPACEIG. TO ATTOTEAECMA €ival
MEIWMPEVN AIOBNTIKOTATA TOU KEPATOEIDOUG KAl KATA CUVETTEIQ N MEIWMPEVN TTAPAYWYN
TWV KEVTPOUOAWY VEUPIKWYV EPEBIOCUATWYV TTOU BIEYEIPOUV TNV TTAPAYWYH TWV
dakpUwv. ETTiong peTa TIG DIOBAACTIKEG ETTEPPATEIS ATTOUCIACE KAl N TPOPIKN
AgIToupyia Tou UTTOETTIONAIOKOU VEUPIKOU TTAEYUATOG N OTTOIA PUCIOAOYIKA
uTTOOTNPICEI TOV PETABOAIOPO TOu €1TIONAiIoU. H eTITTAOKY QUTA a@opd OAoUG TOug
a0BeVEiG yIaTi OTI 0 TTABOYEVETIKOG TTAPAYOVTAG TTOU TNV TTPOKAAEI oupBaivel TTavTa
META atrO dI0BAAOTIKN ETTEPPACN YE AEICEP.

O1 a0Beveig £€xouv oUXVA UTTOKEIPEVIKA AioBnua ¢npoTnTag Kal ¢EVOU CWHATOG
€WG KAl 6 UAVEG PETEYXEIPNTIKA, EVW Kal Ta ATTOTEAEOPATA TOU Schirmer’s TEOT Kal TNG
METPNONG TOU XpOVvou didoTTaong TNG 0akpuik oTIBAdAG Ytropei va gival TTaBoAoyika
01O JIACTNUA QUTO. ZUPPWVA PE PENETEG, OI aoBeveig TTou £xouv UTTOBANGEI o€
LASIK o€ oxéon he Toug aoBeveiG TTOU €XOUV UTTOBANBEI O€ ETTIPAVEIAKES TEXVIKEG
£XOUV TTEPIOTOTEPO EVTOVN CUNTITWHATOAOYIO. %80

H avartopia kai Asitoupyia Tou UTTOETTIONAIAKOU VEUPIKOU TTAEYUATOG, OTTWG Kal
N QUOIOAOYIKN AgIToupyia TnNG dakpuIikAg oTIBAdag arrokabioTavral oTadIaKAd TOUG
TIPWTOUG PETEYXEIPNTIKOUG PRVEG. O XPOVOG ATTOKATACTAONG TNG AloBNTIKOTATA KAl
TNG VEUPWONG TOU KEPATOEIDOUG dlaPEPEl avaAoya UE TO €id0G TNG ETTEPPACNG TTOU
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EXEI YIVEL. ZTIG ETTIPAVEIAKES TEXVIKEG N A10ONTIKOTNTA YUPVAEI OTO TTPOEYXEIPNTIKO
ETTITTEQO TTEPITTOU TPEIG £WG €CI UAVEG UETA TO XEIpoupyEio evw oTnv LASIK
ava@EPETAl OTI XPEIACETAI ATTO £€1 MAVEG £WG TTEPICCOTEPO ATTO £va XPOVOo yIa TV
aTTOKATAOTACN TN AICONTIKATNTAC Tou KepaToeidouc.'%%1% S¢e axéon pe v
TTUKVOTNTA TWV UTTOETTIONAIAKWYV VEUPIKWY IVWV OUUPWVA PE TTPONYOUUEVEG UEANETEG
XpeIadeTal £wWg duo xpovia petad atmo PRK kai Tévte xpovia petd atmd LASIK yia va
eTavéNBel TTANPwWG. O1 dIaQopEG aTn XPOVIKH BIAPKEIA TNG ATTOKATACTAONG TNG
VEUPWONG AVAPECT O€ DIOPOPETIKEG XEIPOUPYIKEG TEXVIKEG UTTOPEI VO OPEiAovTal OTNV
dlapopd TOCO TNG aITiag 600 Kal TNG EKTAONG TNG APXIKNS BAABNG OTIG VEUPIKES

iV€§.106'107

5.5. Totroypa@ia KepaToEIdOUG

‘Eva atro 1a M0 oNPAvTIKA HEPN ToUu oXEDIO0NO pIag OIaBAAOTIKNG ETTEMRAONG
ME AEICep €ival N HEAETN TNG KAUTTUAGTNTAG TNG TTPOO0BIAG Kal TNG OTTioBiag
ETTIPAVEING TOU KEPATOEIOOUG KABWG Kal TOU TTAXOUG TOU KEPATOEIDOUG. H eTTIpAveIa
TOU KEPATOEIDOUG KAAUTITOPEVN ATTO TNV DAKPUIKN OTIBAdA CUUTTEPIPEPETAI AV
O1aBAaCTIKA ETTIQAVEIQ OTTWG ETTIONG KAI OAV AVOKAQOTIKA ETTIQAVEIA. Tnv 1ID16TNTA
QUTH EKUETAAAEUOVTAI Ol CUOKEUEG TOTTOYPAPiEG KEpATOEIDOUG e TN nEBodO Placido.
2Uh@WVa e autn TN HEBODO PWTEIVOI OPOKEVTPOI KUKAOI TTpoBAGAAOVTaI OThV
ETTIPAVEIQ TOU KEPATOEIDN, KAl N avTavAKAQON TOug atrd autriv ewToypagicetal. ATro
TNV TTAPANOPPWON TTOU TTPOKAAEITaI (OPiKpUVON) OTNV aviavakAaon Twv
OMOKEVTPWY KUKAWV O€ KABE TTEPIOYKT] TOU KEPATOEIDOUG UTTOAOYICETAI PE €10IKOUG
aAyopiBuoug N KAaPTTUAGTNTA TOU KEPATOEIDOUG O€ KABE onueio. Me autdv Tov TpOTTO
dnuIoUPYOUVTAl XPWHATIKOI XAPTEG OTOUG OTTOIOUG HE TTIO BEPPA XpWHATA
QTTEIKOVICOVTAI Ol TTIO KUPTEG TTEPIOXEG KAl JE TTIO YUXPA XPWHOTA ATTEIKOVICOVTAl
AlyOTEPO KUPTEC TTEPIOoxEG. 28110

Ta TeAeuTaia Xpovia, OUYXPOVEG TEXVOAOYIEG OTTTIKNG ATTEIKOVIONG TOU
KEPATOEIDOUG £XOUV avaTITUXOEI 01 OTTOIEG HAG divOouv €IKOVA TAUTOXPOVA KAl TNG
TTPOOBIag Kal TNG o1TicBiag em@avelds Tou. O1 TexVoAoyieg auTég (scanning slit kai
Scheimpflung imaging) £xouv eQapPOOTEI O€ CUOTHPATA TOPOYPAPIAG Kal
TOTTOYPOAQPIAG TA OTTOI UTTOPOUV VA XAPTOYPAPAOOUV TNV KAUTTUASTNTA OXI HOVO TNG
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TTPOOBIag emM@PAvVEIOG AANG Kal TNG OTTIoBI0G, KABWG ETTIONG KAl TO TTAXOG TOU
KEPATOEIDOUG TNV TTEPIOXI TTOU KATAYPAPETAl. Tnv TeXVoAoyia scanning slit o€
ouvduaoud pe Placido xpnoipotrolei To cuotnua Orbscan (Bausch and Lomb), evw
TNV TEXVOAOyia Scheimpflung imaging xpnoipoTtrolouv Ta cuoTtripata Pentacam
(OCULUS Optikgerate GmbH, Wetzlar, Germany ) kai Galilei (Ziemer Ophthalmic
Systems AG, Port, Switzerland), To TeAsutaio o€ ouvduaouo pe Placido.” ™"

H xaptoypdenon TG KAPTTUAGTNTAG KAl TOU TTAXOUG TOU KEPATOEIOOUG HAG
divel TTANPOPOPIES YIA TIG OTITIKEG IDIOTNTEG TOU KAI TNV AVOTOMIA TOU. 2UXVA
UTTAPXOUV MIKPOTEPEG I HEYOAUTEPEG AVWHAAIEG KAPTTUAOTNTAG OTNV ETTIPAVEIQ TOU
Ol OTTOIEG JTTOPEI VA YEIWVOUV TNV TTOIOTNTA TNG OPACNG 1] AKOUA KAl TNV OTITIKN
oguTnTa. TE€TOIEG AVWPAAIEG OTNV ETTIPAVEIQ PTTOPEI VA TTPOKUYOUV O€ A0BEVEIG PE
EKTATIKEG DIOTAPAXEG KEPATOEIDOUG UE OUAEG OTTO TTPONYOUUEVA TPAUPATA YE

TTponyoUeveC SIABAAOTIKES £TTEPRAOEIS oI AMeG auTieg. 5% 114117

5.6. ESOTOMIKEUPEVEG PWTOEKTONEG KOBOBNYOUNEVEG ATTO THV TOTTOYpa@ia

O1 eCOTOMIKEUPEVEG PWTOEKTONEG €ival DIOPOWOEIG TTOU OTOXO €XOUV TV
QVTIMETWTTION OXI NOVOV TNG NUWTTIAG TNG UTTEPUETPWTTIAG KAl TOU ACTIYHATIOHOU
aAAG Kai TNV BeATiwon TNG TTOIOGTNTAG TG OPAONG HECW TNG MEIWONG TWV OTITIKWV
EKTPOTTWV UWNANG TAENG TTOU TTPOKAAOUVTAI ATTO ATEAEIEG OTIG OTITIKEG IDIOTNTEG TOU
KepaToeidoug. H eicaywyn NG peBddou autwy atnv dIaBAAOTIKN XEIPOUPYIKN EYIVE
META atro TNV €Aeuon Twv laser pe d€oun TuTToU fliyng spot (déoun pe KUKAIKO 0T1dXO,
ME YKaoualavr) r} opoloyevr] -top hat- karavopr| evépyelag kar Jikpr SIGUETPO), TA
OTTOI0 ITTOPOUV VA ETTITUXOUV OUIAEUON TOU KEPATOEIOOUG UE TTOAU PEYOAUTEPN
akpifela atro Ta TalaioTepa laser pe oxIopo<Ideic OEoueS. ETTiong onuavTikn ATav n
xpAon Twv trackers otnv epapuoyn Tou laser. H 816pBwon pe 10 laser og KGBe
ao00ev oxediddertal ue BAaon 10 OI0BAACTIKO TOU OQAAUA KABWGS KAl TNV TOTTOYPaPia
TOU KEPATOEIDOUG. 2TOXO0G TNG d10pBwaoNng eKTOG aTTd TNV atraAoi@r) Tou diaBAacTIKoU
O@AAPATOG gival n d10pBwaoN ToUu OXAMATOG TOU KEPATOEIDOUG £TOI WOTE VA
aTTaAOIQOVTAI KAl O EKTPOTTEC UWNARG Tagng. 88116118119

YT1rapyouv d1a@opol aAyopiOuol TTou XPNOIUOTIOIOUV TTANPOPOPIEG ATTO
Totroypagieg Placido ) totroypagieg Sheimpflung yia va oxedidoouv Tnv d16pBwon.
To Ailep Z1epedc kataoTaong Pulsar Laser System kaBodnyeital ammd tnv
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mAaT@opua ZCad n otroia avtAei TTAnpogopicg atro Tnv Placido totroypagia Tou
OUCTANATOC iTrace yia Tov oXedlaoud Tng didpBwaong. 2% 2!

O1 Totroypa@Ika KaBodnyoUupevES DIOPBWOEIG £XOUV EQAPUOOTEI O QOBEVEIQ
ME QUOIOAOYIKO KEPATOEION OTOUG OTTOIOUG EKTOG ATTO TNV ATTA dIaBAAOTIKA
d16pBwon £yive ouvOuao OGS Kal e d10PBwan KaBodnyouuevn aTTd TNV TOTTOYPAPIa.
MeAETeg Oeixvouv BeATiwon otnv BEATIOTA dlopBwWPEVN OTITIKA OLUTNTA, KUPIWG KATA
TOV oUVSUAONS PE BIGPBWON UTTEPUETPWITTIAS KAl UTTEPUETPWTTIKOU GOTIYHATIoHOU. %
H kUpla epapuoyn TG TOTToypa@Iika kKaBodnyoupevng d16pbwaong gival n
OMAAOTTOINCN KEPATOEIOWY PE JIN CUMUETPIKEG EVOAAAYEG KAOUTTUAOTNTAG. MMOAU KaAG
QATTOTEAEOUATA £XOUV AVAKOIVWOET 0 A0BEVEIG NE ETTITTAOKEG ATTO TTPONYOUNEVN
d1aBAaoTIKA d1I0pOwaon OTTWG EKKEVTPN dI6PBwOn, EkkevTpo flap petd atmo Lasik,
epithelial ingrouth, ouAoTroinon, ACUPPETPO ACTIVUATIONO PETA ATTO AKTIVWTA
kepatoTopr].""1?3 Etriong éxel xpnoiuoTToIindei yia ThV opaAoTIoinon KepaToeidoUs ue
AVWHAAO AOTIYHOTIOUO PETE aTrd kepatoTrAaoTikr.! 124 ‘Exouv yivel TTpooTraBEIEC
OTO TTAPEABSV va EQAPUOCTEI TEXVIKNA AUTH) O€ QOBOEVEIG JE EKTATIKN dlATAPAXK| TOU
KepATOEIDOUG. Ta atroTeAéopaTa TwWv KABodNYyoUUEVWY aTTd TNV TOTTOYPAPia
QWTOEKTONWYV YId TNV dI0POWOCN AVWHAAWY KEPATOEIDIKWY ACTIYUATIONWY OTOV
KEPOATOKWVO Seixvouv evBappuvTikd. 2126

H atmmoTeAeopaTIKOTNTA TWV ECATOUIKEUPEVWY ETTEURACEWY £CAPTATAI ATTO TNV
OKPIBEIa TNG QWTOEKTOMNG. Eival yvwoTd atrd Tnv BiBAioypagia OTI o1 BaCIKoi
TTOPAYOVTEG TTOU ETTNPEACOUV TNV akpiBela gival To uEyeBog Tou TTAAPOU (DIGUETPOG
OEOUNG), N OUXVOTNTA AEITOUPYIAG TOU CUCTHUATOG OE CUVOUAOHO PE TNV TaxuTnTa
KaBodrynong tng dEoung Kai eAEyxou TnG BEong Tou opBaAuou (tracker) €101 WOTE TO
ATTOTEAEOUA VA PNV ETTNPEEAZETAI ATTO JIKPOKIVAOEIG TOU 0QOAAPOU KATA TNV dIAPKEIQ
NG emépBaong.'?” %, Tra XapakTNPIOTIKE auTd BEwpPNTIKA TTAEOVEKTET TO laser
oTePEAG kKatdoTaong Pulsar Laser System.
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6. KepaTtdkwvog

O KepaTOKWVOG €ival YIa un @AEYPOVWONG EKTATIKA dlaTapayr) Tou
KEPATOEIDOUG N OTToI EKONAWVETAI KAIVIKA O€ OXETIKA TTPOXWPNHEVA OTAdIA TNG
vOOOU PE ONUAVTIKI KEVTPIKI AETTTUVON TOU KEPATOEIOOUG KWVIKN TTAPANOPPWON Kal
e€eNlooOpevo avwpaAo oTiypatiopd. H raénon ekdnAwvetal ouviBwg KaTd tnv
epnBIKA NAIKia Kol PTTopei va e€gNiooeTal péxpl TNV nAIKia Twv 40 Trepitrou eTwv. ' H
aimioAoyia TNG TTABNONG gival TTOAUTTAPAYOVTIKN Kai Ogv gival cagng. MTTopei va
oQeiAeTal o€ avWPAAIEG OTO KePATIKO ETTIBAAIO, TO KEPATIVOKUTTAPA TOU OTPWHATOG 1
oTnNV €GWKUTTAPIA ouaia. Eival mlavd 611 0 KepaTdKwVOG aTToTeEAE Eva @Aaoua vOowvV
Kal OXI MIa EEXWPIOTH VOOO | aKOUA TO TEAIKO TTPOIOV DIAPOPETIKWY TTABOYEVETIKWV
O10dIKACIWYV. OETIKO OIKOYEVEIOKO IOTOPIKO AvAPEPETAI OTO 6-8% TWV TTEPITITWOEWV,
EVW OUYYEVEIG TTPWTOU BaBPoU aoBevWwV PE KEPATOKWVO avagEPETal OTI £XOUV OE
MEYOAAUTEPO TTOOOCTO TOTTOYPAPIKK EIKOVA AVATITUENG UTTOKAIVIKNG HOPPNG TG VOOOU
atTo OTI 0 YEVIKOG TTANBUOPOG. YTTAPXE! IOXUPK CUOXETION TNG VOOOU PE TO OUVOPONO

Down ka1 €1a1 Bswpeital mOavr) yovidiak 6€on yia TOV KEPATOKWVO OTO XpWHOoWUA
21 130-134

6.1. EmidnuioAoyia

H ouxvOTnTa TOU KEPATOKWVOU OTO YEVIKO TTANBUO O €ival OXETIKA XauNAn
KAl KUPOIVETAI O€ DIOPOPETIKEG PEAETEG. EVOEIKTIKG avagépeTal ouxvoTnTa 6/1000
atré Toug Kennedy et al.®°, 1 ¢éw¢ 2.3/1000 amé Toug Krachmer et al."*® — evi o
Jonas et al.”*" utrohoyigouv cuxvéTnTa 23/1000 OTNV KEVTPIKA Ivdia. O €TTITTOAACHAC
TNG vooou gival repitrou 1/2000 avd £€T10G Kal TTOIKIAEI O€ DIAPOPETIKEG YEWYPAPIKEG
meploxéc. 2% 3% 13 H Siapopd Trou Trapatnpeital 0ToV ETTITTOAAOUS Kal TNV CUXVOTNTA
TOU KEPATOKWVOU PETAEU TWV DIOPOPETIKWV YEWYPAPIKWYV TTEPIOXWYV TTIBAVOTATA
OQEIAETAI TOOO O€ YEVETIKOUG OO0 Kal O€ TTEPIBAAAOVTIKOUG TTAPAYOVTEG OTTWG N
MEYAAN €kBeon Tou TTANBUOOU o€ uTTEPIWDN akTIVOBOAIa. O1 d1apopES aUTEG
oQEeiAovTal Kal 0TO YEYOVOG OTI Ta KPITAPIA dIAyvwong PTTOPED va dlapépouv avaueoa
OTIG MEAETEG, KABWG KAl N XPAON TWV TOTTOYPAPIKWY KAl OXI HOVO TWV KAIVIKWV
KPITNPiwv.

O kepatdkwvog Bewpeital apPoTePOTTAEUPN KAl aoUUPETPN TTABNOoN. O1

TTEPITITWOEIG TTOU AVAPEPOVTAI WG HOVOTTAEUPEG E€ival CUVIBWG TTEPITITWOEIG PE
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KAIVIKG onuavTikr) vOoo OToV éva 0QBaANO Kal UTTOKAIVIKA) VOOO GTOoV AANO 0pBaAPO
N oTToi0l YTTOPET VO aviXVEUBEi udvo Pe ToTroypagia kepatogidoug. '

O1rwg TTpoava@EpOnKe, UTTAPXEI CUOXETION TOU KEPATOKWVOU HE didgopa
ouoTnuatikd vooruara, 6mrwg 10 ouvopouo Down. AAAa voorpata TTou oxeTiCovTal
ME TOV KEPATOKWVO €ival TO OUVOPOWO UTTVIKIG ATTVOIAG KAl N ATOTTIA. 2€ OXEON ME
TNV UTTVIKI] ATTVOIQ, EVOXOTTOIOUVTAI I UTTOSIO TTOU TTPOKAAEI TO 0UVOPOUO OTOV UTTVO
0€ OUVOUOOUO PE NNXAVIKOUG TTAPAYOVTEG, OTTWG O UTTVOG o€ TTpnvr B€an. AToTtria
OUVUTTAPXEI TTEPITTOU OTO 25% TWwV A0BEVWV PE KEPATOKWVO XWPIG VA EXEI
¢ekabapioTei atrOAUTA N QUON QUTAG TNG CUCXETIONG, av Kal Bswpeital Ot euBuveTal
TO £VTOVO TPIYIPO TWV 0PBAAUWY Adyw kvnopou.* ! H eppavion tou
KEPATOKWVOU 0€ avBpwTToug he ouvdpouo Down gival 10 pye 300 @opég peyaAuTepn
atro OTI OTO YEVIKO TTANBUOHO KUpPiwg 0€ KAUKACIOUG. H ouox£TIon auTr] UTTOBNAWVEI
TMOAVH GUHPETOXT TOU XPWHOOWUATOS 21 0TV TTaBoyéveia Tng vooou. 13111427145

EmmpdoBeTa, 0 KEPATOKWVOG CUVOEETAI UE VOO IUATA TOU CUVOETIKOU 10TOU,
OTTWG TO0 ouvdpouo Ehlers-Danlos, n TpoTITWON MITPOEIdOUS BaABidag, av Kal auTo
au@ioBnTeital, N aTEAAS ooTeoyévean Kal To ouvdpopo Marfan.™®"*" Eivar mBavé n
OUOXETION PE TIG VOOOUG AUTEG VA OQPEIAETAI O€ TOTTIKI) QUOAEITOUPYIa OTO
METABOAIONS TOU KOANQYOVOU. ANNEG OUOXETIOEIG TOU KEPATOKWVOU £XOUV TTEPIYPAPET
ME OPBAAPIKEG VOOOUG, OTTWG 01 KEPATOEIDIKEG DUOTPOYIES (EvOOBNAIOKT), OTTIOBIA
TTOAUPOPPN, KOKKWANG), N OUYYEVNG agaupwaon Tou Leber kai n duoTpoia Tng
wxpdg.129’152‘158

MeAETEG ava@EpouV OTI 0 dIABMTNG KAl TO KATTVIOUA TTIBAVOV va avaoTEAAOUV
NV epavion fi va emppadivouv Ty eEENIEN Tou kepatokwvou. > 1% Auté sival
MOAVOV va £XEl VA KAVEI JE TTABOPUCIOAOYIKOUG unXaviopoug TTou odnyouv o€
dlaouvdeon Twv IVIBiwV Tou KoAAayovou (corneal crosslinking) Tou oTpwWPATOG KAl
augnon TNG OKAPYIag ToUu KEPATOEIOOUG. TETOIOI UNXAVIOUOI €ival N avwPaAn
yAUuKoCUAiwaon Twv IVIDiwV Tou KOAQYOVOU TOU KEPATOEIBIKOU OTPWHATOG, TTOU
oupPaivel oTo dIAPRTN Kal N €KBEON TOU KEPATOEIOOUG TWV KATIVIOTWY OTA TTPOIOVTA
TOU KATTVOU.

H kAnpovouikétnta Trai¢el onPavtiko pOAO OTNV EUEAVION TOU KEPATOKWVOU,
aPOoU gu@aviCeTal TTOAU ouxVva Kal € OIKOYEVA Hop@ry. H avixveuor) Tou eviog
OIKOYEVEIWV UTTOPEI VO augnBei av CUPTTEPIAABOUNE TIG UTTOKAIVIKEG HOPPEG

KEPATOKWVOU, Ol OTTOIEG UTTOPOUV VA AVIXVEUTOUV E TOTTOYPAQia KEPATOEIDOUG XWPIG
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vVa £X0UV dWOEl KAIVIKG CUPTITWHATA 1) onueia. Zxed0v 10 50% TwV KEPATOKWVIKWV
aoBEVWV £XEI UTTOAOYIOTET OTI £XOUV £vav OUYYEVH TTOU TIAOXE! eTTiong. > 134162.163

2.€ NEAETEG TTANBUO WYV PE DIOPOPETIKY) KATAYWYH TTOU KATOIKOUV 0TV idia
YEWYPOQIKN TTEPIOXT] EXEI BPEOEi OTI ATOPA AOIATIKAG KATAYWYNG £XOUV HEYAAUTEPO
KivOUVO va avaTtrTUgouV KEPATOKWVO O€ OXEoN ME TOUG Kaukdoloug. MeAETeg
OI0UNWY KATADEIKVUOUV OTI OI HOVOLUYWTIKOI OidUupOI epavifouv JeyaAUuTEPO BaBud
OUPQWVIAg aTnVv ENQAvIon Kal TRV eEEAIGN TNG VOOOU 0€ OXE0N PE TOUG DICUYWTIKOUG.
XapaktnpioTikd, avagépovtal otnv BiBAIoypagia 18 Ceuydpia povoJuywTIKWY
OIOUPWY va TTAOKOUV ATTO KEPATOKWVO ATTO TA OTTOIA TA EVTEKA EUPAVIOAV OUOIO
TPOTTO TTPOCPBOANG, evw o€ dUO (euydpia Ta eupruaTa dev TauTiCovTay,
UTTOYPOAMMICOVTAG TNV CUPMETOXH TOU TTEPIBAANOVTIKOU TTapdyovTa oTnV EKOAAWON
TOU QQIVOTUTTOU. 2UVETTWG Bewpeital OTI UTTAPXEI YIO KANPOVOUIK TTpodIdBeon yia
TNV AQVATITUEN TNG TTABNONG, VW TTEPIBAAAOVTIKOI TTAPAYOVTEG Eival QUTOI TTOU
kKaBopifouv €dv kal o€ TI BaBPO 0 KEPATOKWVOG Ba eKONAWOEI KAIVIKG 0€ KABE
mepimTwon. 64170

APKETEG PEAETEG EXOUV TTPAYUATOTTIOINOEI WG TWPA YIA TNV AViIXVEUOT YOVIdiwv
UTTEUBUVWV YIa TNV aVATITUSN TOU KEPATOKWYOU XWPIG OPWG va £XEl BPeBEi KATTOI0
ONPAVTIKO UTTEUBUVO Yovidlo. O1 HEAETEG TTOU TTPAYUATOTTOIOUVTAI XWPICOVTAl O€ TPEIG
KATNYOPIEG, TIG MEAETEG UTTOWN®IWYV YOVIDIWY, TIG HEAETEG OUVOEDNG, KAI TIG MEAETEG
Ekppaong. ATTO JEAETEG UTTOWNPIWY YOVIDIWV €XEl BPeBE augnuévn ouxvoTnTa
OPICHEVWYV TTOAUPOPPICHWYV TWV YOVISIWV TTOU KWAIKOTTOIOUV T KAGOUATA TNG
IvtepAgukivng 1A kai 1B (IL-1A ka1 1B) o€ KEPATOKWVIKOUG A0OEVEIG OUYKPITIKA YE
opdda eAéyxou.'" Emriong opiopévol TTOAUPOP@ITHOI YOVISiWwY TTOU KWBIKOTIoIoUV
TOUG KATTOIOUG TUTTOUG KOAAQYOVOU €XOUV CUOXETIOOE e TNV TTApouaTia
kepaTokwvou.'"? "Eva akéun utrowr@io yovidio, 1o SOD1, To 0TToio KWSIKOTIOIE TN
uTTEPOLEIDIOKK dlopouTaon — 1 €xel BpeOei pe peTdANagn o€ pia atd 1ig 15
OIKOYEVEIEG E KEPATOKWVO TTOU GUUTTEPIEARPONTAV ot pia peAétn.'™

ATIO TIG YOVIOIOKEG AVOAUCEIG OUVOEDNG £XOUV EVTOTTIOTEI DIAPOPES
XPWHOOWUIKEG TTEPIOXEG, OTTOU UTTOPEI va BpioKovTal Ta uTTEUBuva yia ToV

174-178 MeAéTeg EKPpaONG

KEPATOKWVO yovidia, Je HEYAAN OUWG ETEPOYEVEIQ.
YyoVvIBiwv £Xouv O€igel dIapopoTToinon 0TV EKYPACTH YOVIBiwV TTOU aPopouVv
TTPWTEIVEG TOU KUTTAPOOKEAETOU, TNG EEWKUTTAPIAG OUCTiag, TNV SIAKUTTAPIKA
ETTIKOIVWVIQ, TNV ATTOTITWOT, TNV ETTOUAWOT KABWG KAl TNV TTUKVOTATA TWV VEUPIKWV

IV():)V.177'178
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6.2. NMNaBoyéveia — NMNabouoioAoyia

Mapda 11 TTOAAQTTAEG KAIVIKEG KQI EPYOOTNPIOKEG HEAETEG TTAVW OTNV AITIOAOYia
Kal TNV TTaB0YEVEDT TOU KEPATOKWVOU O CUYKEKPIMEVOI JNXAVIOUOI TTOU euBUvovTal
yla TNV avarTugn Tng Tabnong auTtig Kabwg Kal 0 pOAOG TTOU TTaiCouV Ol
KANPOVOUIKOI Kal TTEPIBAAAOVTIKOI TTAPAYOVTEG BEV €ival aKOPA TTAPWGS KATAVONTOI.
[MoAAOi DIAPOPETIKOI INXAVIOUOI QAIVETAI VO CUPHPETEXOUV OTNV TTABOYEVEIQ TNG
vOOOU XWpig va ival Eekabapn n onuacia Tou KaBevog. 'ETol Bewpeital 0TI N
QAEYPOVH KAl N ATTOTITWOTN KEPATOKUTTAPWY, N augnuévn evOo@OAAuIa TTieon, N
avwpaAn evquuaTiki AsIToupyia Kail n atmwAeia KoAAayovou, n dlagopoTroinon g
TTapaywyrng KoAAaydvou Kai TTpwTEOYAUKAVWY, N aAAOIWPEVN BIOPNXAVIKA
oTaepdTNTA TOU KEPATOEIOOUG TTAICOUV POAO OTNV €KdRAWON Kal TV €EENIEN TNG
vOoou. YTTapXouv dIapKwG auiavOueVEG eVOEIEEIG OTI N GAEyUOV) TTAICEI ONUAVTIKO
POAO O€ BIAPOPES HOPPEC KEPATOKWVOU, 132179180

APKETEG PAEYHOVWOEIG TTABAOEIG TNG OPOAANIKAG ETTIPAVEING £XOUV
avoQePBei va OXETICOVTAI JE EUPAVION KEPATOKWVOU. 2TNV TTEPITITWON TNG
POBOXPOUG AKUAG aVAPOPES TTEPIOTATIKWY OEIXVOUV IO CUOXETION TNG PE TNV £EEAIEN
AETTTUVONG KAl EKTOOIAG TOU KepaToEIdoug. Eival mBavo n cuvexng TTapouaia
QAEYPUOVAG OTNV 0QBAANIKY ETTIQAVEIQ Kal TN dAKPUIKH oTIBAGda va ouvdpdapouv oThv
aTTOdOUNON Tou KepaToeiSoUc, TN AémrTuvon kai Ty E€MEN Tng extaoiag.'®" 82 Mia
GAAN atrodedelyuEvn CUOXETION XPOVIAG PAEYHOVWOOUS TTABNONG TNG OPOBAAUIKAG
ETTIPAVEIAG PNE TOV KEPATOKWVO €ival TO oUVOPOPO XaAapou BAe@dapou. "Eixe ndn
TTaPATNENOEI O€ APKETEG AVAPOPEG TTEPIOTATIKWY OTAV Hia JEAETN aTTO TOUG
Donnenfelt kail ouv. atrédeige Tnv ouvdeon. O1 ouyypageic TTapartrpnoav OTi Kal ol
SUo TTaBRoEIC ekdnAwvovTal aTnV TTAeupd Tou Utrvou.'®® Mapdpoia amoteAéouaTa
€0e1ge Kal pia peAETN 60 aocBevwyv e ouvdpopo XaAapou BAepdpou 11 atrd Toug
OTTOIOUG ETTAOXAV OTTO KEPATOKWVO TIAVTA OTNV TTAEUPE Tou UTTvou. 8

2UPQWVA PE MEAETEG UTTAPXEI OUVOEDT avAPECa OTNV AAAEpYiIa Kal TNV
QTOTTIKI] VOOO PE TOV KEPATOKWVO. 2€ HEAETEG TWV TTITTEOWYV TNG IgE opou n otroia
€ival yvwaoTo 0TI BpiokeTal o€ augnuéva eTTiTreda o€ aoBeveig Ye arotria, £xel BpeOei
auénuévn oTo 59% ouadag aoBevwv pe kepatdkwvo. 818 e eiyua 82 aoBeviv pe

€QPIVA KEPATOETTITTEQUKITIOA, TO 27 % EUPAVIOE TTPWIKA ONUEIN KEPATOKWVOU OTIG
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QTTEIKOVIOTIKEG £E€TATEIC."®” ApKeTEC HEAETEC £xouV Deifel auEnuéva eTTiTeSa
TTOPAYOVTWY QPAEYHOVAG Kal EVCUPWY KATABOAIOUOU TNG HECOKUTTAPIOG OUCiag OTNV
EMQAVEI aoBevwV e Kepatdkwvo. 18 MiBavéc pnxavioudg Tou ouvdéel Tov
KEPATOKWVO WE TNV ATOTTIA €ival TO OUXVO KAl €VTOVO TPIWIPO TWV PATIWV TTOU
ouvnBioouv ol aToTTIKOoi a0BeveiG AOyw TOu KvNOUoU.

To TPIYINO TwV PaTILV O€ XPOovia BAcon cuvOEETAl IOXUPA UE TO KEPATOKWVO.
2€ NEAETN 120 TTepIOTATIKWYV agloAoynonkav dId@opol TTapAayovTEG KIVOUVOU
OupTTEPIAQPBAvVOUEVNG TNG ATOTTIAG, TOU OIKOYEVEIAKOU I0TOPIKOU, TNG XPHONG POKWY
ETTAPNG KAl TOU TPIYINATOG TWV MATIWV. ATTO TNV TTOAUTTAPAYOVTIKI) avaAuon Novo To
TPIYIMO TWV PATIWV QAVNKE VA Eival TNPAVTIKOG TTPOYVWOTIKOG TTApAyovTag yia
KEPATOKWVO.>® AANEC ETTIBNUIOAOYIKEG HEAETEG €EIEav OTI 50% TwV ACBEVWV
avEPEPQAV EVTOVO UTTEPRBOAIKO TPIWIHO TOUAGXIOTOV aToV §va opBaApd. 9% 19

APKETOI pnXaviopoi £XOuV TTPOTABEI yIa va €¢nyrioouv TNV oUVOEDT YETAEU
TPIYIMNATOG TV OPOAAUWYV Kal TOU KEPATOKWVOU. O TTI0 TTIBAVOS TTOBOYEVETIKOG
MNXAVIOPOG TTEPIANAUBAVEI TN YEIWON TNG BIOPNXAVIKAG OTABEPOTNTAG TOU
KEPATOEIDOUG N OTTOIA ETTITPETTEI TNV UTTEPPOAIKN) TOU KUPTWOT KAl Th dnuioupyia Tou
kwvou. 9219 Etriong To emONAIakd Tpalpa TTou CUVBEETAI PE TO TPIWILO TWV
0POaAPWYV TTPOKAAEI TNV aTTEAEUBEPWON QAEYHOVWOWY TTAPAYOVTWY Kal
KUTTOPOKIVGV W¢ aTrdvinon o1o Tpadua.’'® OAa autd etTnpeddouy Ta
KEPATIVOKUTTAPA, TA OTTOI0 YTTOPEI VA UTTOOTOUV PEXPI KAl ATTOTITWON UE ATTOTEAEC A
TN MEIWPEVN avaTTapaywyr KOAAaydvou Kail TNV atroduvAauwaon Tou OTPWHATOG TOU
KEPATOEIDOUG. H avicoppoTria avaueoa oTnv AatroTITwaon Kal ToV TTOAMATTAACI00 PO
TWV KEPATIVOKUTTAPWYV UTTOPEI VO OUUUETEXEI OTO BIOAOYIKO INXAVIOWO avATITUENG
TIPWTOKOAAOU. AUTO UTTOPEI VO 0dNYNOEl O€ KEVTPIKI AETTTUVON TOU KEPATOEIDOUG KI
€€ENIEN TG TTABNoNG. '

O1 peTaBOAEG OTO PETAPBOAICHO TOU KEPATOEIDOUG UTTOPEI va EVIOXUOVTAI ATTO
TNV AUgnNON TNG EVOOPOAAUIOG TTIECNG TTOU OXETICETAI E TO TPIYIPO, N OTTOIA ETTIONG
MTTOPEI VA OTTOOUVANWVEI TO OTPWHA KEPATOEIDOUG. MeyAAeg dIAKUPAVOEIG Kal
ATTOTOUEG AUENOEIG TNG EVOOPOAAUIOG TTiIEONG ECAITIOG TOU TPIYIKNATOG UTTOPEI VO
EKOETOUV OKOUA TTEPICOOTEPO TNV AETTTOTEPN TTEPIOXI TOU KEPATOEIDOUG OTNV
KUpTWOonN. ‘Exel de1xOei OTI TO EVTOVO TRIWINO TWV PaTIWV JUTToPET va aveBdcel TV
evBoPOGApIa TTiean péxp! kal 10 gopég. ' 197

To TpiyIuo Twv 0POaAPWY gival pia aBwa dpacTnEIGTNTA TTOU YiveTal
OTTOPAdIKA O€ PUOIOAOYIKEG OUVONKEG TTOANEG POPEG KATA TNV AQUTTVIOT TTPIV TOV
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UTTVO Kal KaTd TN SIAPKEIA TNG NUEPAG WG AvTidPaOoN O0€ KoUpaon €ioal KATTOIO
€peBIoPS N kvnopo. MapoAa autd n ouvrBela auTh PITTOPEI va yivel UTTEPBOAIKA 1)
TTaB0AOYIKr) OTavV oUPBaivel UTTEPPOAIKA ouyxva ) OTav yiveral pe 1Id1aiTepa Biaio
TPOTTO OTTWG £TTIONG OTAV TA ETTEICODIA TPIYIPATOG €ival TTOAU EKTETAUEVA OE XPOVO
Kal oupBaivouyv yia TTOAU peyadAa Xpovikd diaoTApaTa. O KEPATOKWVOG EPPAVICETal
o€ éva PEYAAo apIiBuo KAIVIKWY cuvOpopwY TTOAAG atTd Ta OTToia OCUVOEOVTAl OTEVA
ME TTABO0AOYIKS TRIWIMO TWV POTIWV OTTWG YIa TTapAdelypa To ouvdpouo Down o1Twg

Kal N OUYYEVAG apadpwor] Katd Leber.'% %2

6.3. Bioynxavikrn Tou KEPATOEIDOUG OTOV KEPATOKWVO

O1 BIoPNXAVIKEG 1ID1OTNTEG TOU KEPATOEIDOUG OTOV KEPATOKWVO £XOUV UEAETNOEI
EPYOOTNPIOKA EVW TA TEAEUTAIA XPOVIA YIVETAI TTPOCTIABEIO va UEAETNOOUV Kal in Vvivo
ME TN BorBeia €101koU €COTTAICHOU. O1 TIpWTEG HEAETEG £0€1IEAV OTI KEPATOEIDEIG
a0BEVWV HE KEPATOKWVO Eival GNPAVTIKA TTI0 adUVANOI ATTO TOUG PUCIOAOYIKOUG
KEPATOEIOEIG. AUTO PNEAETABNKE UE HENETEG EKTAVIONG IOTOTEPAXIWY KEPATOEIOOUG. 2€
QUTA TA TTEIPAPATA AOKEITAI dUVANN OE €va IOTOTEPAXIO KEPATOEIDOUG UE OKOTTO TNV
dlaunKN EKTAVION TOU Kal UTTOAOYICETAI O BABNOG EKTAVIONG avAAOya PE T dUvan.
O1 TTaBoAoyIKoi KEPATOEIDEIG UTTOPOUCAV VA UTTOOTOUV JEYAAUTEPOI EKTAVION OTTO
TOUG QUOIOAOYIKOUG. AGYWw aUTOU, £VOG KEPOATOKWVIKOG KEPATOEIONG O€ OXEON HE
évav QuOoIoAoYIKO Ba TTapapop@weEi TTOAU TTI0 EUKOAQ Kal Ba UTTOOTEI EKTaCia UTTO

MV idia evdo@OaApia riean. %1

6.4. Kepatokwvog Kai Enpo@pBaApia

MeAETEG £x0UV OtiCel OTI 0€ A0BEVEIG NE KEPATOKWVO N AloONTIKA VEUPWOT TOU
KEPATOEIDOUG €ival DIATAPAYMEVN PE ATTOTEAECUA PEIWPEVN AIoONTIKOTNTA KAl

200203 H 4100NTIKATNTA OTOUG

TTpoBANPATIKA AsITOupyia TNG dAKPUIKNG OTIRAdAG.
a0Beveic AUTOUC PAIVETAI VO PEIWVETAI AVAAOYIKG HE TO GTESIO TN vooou.?*
EmrpooBeTa, £xel avei o€ TTponyouuevn HEAETN OTI Ol OPOAAUOI PJE KEPATOKWVO
E€XOUV XauNAOTEPN TTUKVOTNTA KAAUKOEIOWY KUTTAPWY, HNE ATTOTEAECUA TO
XOUNAGTEPO XPpbVvo didoTTaong OakpUikAG oTIBAdAG 0€ OUYKPIOTN PE TO QUCIOAOYIKO.

Mia etiTTAéov TTAPAUETPOG TTOU PTTOPE VA ETTNPEACE! TN AIToUpyia TNG dAKPUIKNAG
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oTIBAGdAG OTOUG AOBEVEIG UE KEPATOKWVO Eival N KATAOTAOT) TOU UTTOETTIONAIOKOU
VEUPIKOU TTAEYUATOG. ZUUPWVA PE TTPONYOUUEVEG JEAETEG UE OUVEDTIOKN
MIKPOOKOTTIO N SIANOP@PWON TOU €ival APKETA ETTNPEACHUEVN OTOUG A0OEVEIG auToUG,
0l OTToi0I £X0UV UTTOETTIONAIOKS VEUPIKO TTAEYHA UE YN QUOIoAoyIKY oTPORBIAWON
TTopEia Kal avWHAAES DIOKAAdWOEIS. H avwpalia 0Tn HOP@r TWV VEUPIKWY IVWV

paivetal va oxeTifeTal pe 1o aTadIo TG vooou. X2

6.5. AIdyvwoTn TOU KEPATOKWVOU
6.5.1. KAIvikij diayvwon

O KepATOKWVOG XAPOKTNPEICETAI ATTO KEVTPIKA | TTAPAKEVTPIKN AETTTUVON TOU
OTPWHATOG, AVWHUOAAO ACTIYHATIONO KAl KWVIKH TTPOCEKBOAR TOU KEPATOEIOOUG, TTOU
EVTOTTICETAI OUVABWG KPOTAQIKA Kal KATW. H T1dBnon gival ouviiBwg
AU@OTEPOTTAEUPN KOl ACUPMPETPN KAl KABWG £¢eAiCOETAI N VOOOG TTPOKAAEI TITWOoN TNG
OTITIKNG 0EUTNTAG KAI ONUAVTIKY €TMIOLiVWON TNG TToI0TNTAG TNG 0paong.

H évapgn tng vooou TotroBeTeiTal cuvrBwg oTnv £@nPIK NAIKia, Ye
OUNTITWHATA TTOU dla@épouv atrd acBevr) oe aoBevry avaloya Kal Je TN BapuTtnta TNG
TTAONONG. ZT0 TTPWTO OTAdIO, YVWOTO WG UTTOKAIVIKOG KEPATOKWVOG, 0 A0BEVAG gival
QOUUTITWHATIKOG Kal N dIdyvworn dev PTTOPEI va Yivel KAIVIKA, TTapd YOVO JE
TOTTOYPOQIa TOU KEPATOEIDOUG, OUVABWG Tuxaia. H uttapgn OlapKwG augavopevou
KAl JAAIOTA QVWHAAOU ACTIYMOTIOMOU Kal YEVIKOTEPA Ol CUXVEG OAAAYEG OTN
01dBAaon cival Ta TTpwTa onudadia TTou Ba KIVIioOoUV TNV UTToYia yia TNV TTapouaia
TNG vooou. Eival mlavo n xprion yuaAiwy Kal JOAOKWY @AKWYV ETTAPRG va unv
TIPOCPEPEI ATTOAUTA IKAVOTTOINTIKA Opacn OTOV A0BEVH, EVW UTTOPEI Va
OUVUTTAPXOUV QWTOPORia, 0PBaANIKOG £peBIOPOS KAl DUOOTITIKA QAIVOUEVA OTTWG
AAWG N OKTIVEG YUPW ATTO QWTEIVEG TTNYEG KAl OKIEG (AKOUA KAl HOVOPOaAUN
OITTAWTTIA) T OTTOIO OPEIAOVTAI OTAV TTAPANOPPWON TOU KEPATOEIDOUG. H TTabnon
ouvnBwg e¢eAicoeTal Kal PTAvVEl 0€ OTABEPOTTOINON YUPW OTNV TETAPTN OEKAETIA TNG
{wA g_129

E¢ opiopou n kKAIVIKA d1ayvwaon ToU KEPATOKWVOU BaCieTal O OPIOPEVA
XOAPOKTNPIOTIKA ONUEIQ, TA OTTOI0 ATTOKAAUTITOVTAI JE TNV ETTIOKOTTNON KAl TV

e¢étaon otn oxiopoeldn Auxvia. Ta onueia autd givalr eTTakoAouBba Tng
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TTOPANOPPWONG KAl TNG OUAOTTOINONG TOU KEPATOEIDOUG KABWG N VOOOG e¢eAiCOETAl.
H TTapakevTpIkr) AETTTUVON TOU KEPATOEIDOUG N OTTOIA UTTOPEI VA YivEl QVTIANTITH) OTNV
e¢ETaON YE TN OXIOMOEIdN Auyvia gival Eva atrd Ta KUpPIOTEPA KAIVIKA OnuEia Tou
KEPATOKWVOU KalI EVTOTTICETAI OUVABWG KEVTPIKA 1) TTAPOKEVTPIKA KPOTAPIKA KAl KATW.
Tautdxpova, ue OXIOPOEION BETUN YWTOGS €ival duvVATOV Va TTapaTNENBEi akOun Kai n
KWVIKI TTPOEKBOAN TOU KEPATOEIDOUG.

O1 ypappuég Tou Vogt (Vogt's striae) gival AeTTTEG, KATAOKOPUPES TITUXEG TTOU
EMaviCovTal oTo OTTIOBI0 OTPWHA, Ol OTTOIEG TTPOEPXOVTAI ATTO TN CUMTTIECN TNG
oeokepeTeiou. O1 ypAPUES QUTEG XOPAKTNPIOTIKA £gagavidovTal av rn evOo@OAaAuia
TTieon augnBei atmd TNV Aoknong eEWTEPIKAG TTiEoNG oTOV 0POaAUS ) JE TN XPron
€VOG NUIOKANPOU @akou eTTa@ns. H au¢nuévn opatdtnTa TWV KEPATOEIBIKWY VEUPWV
gival Eva akOua onueio, TBAVOV OQPEINOPEVO OTNV AETTTUVOT TOU KEPATOEIDOUG.

2.€ TTEPITITWOEIG PETPIOU 1) TTIO TTPOXWPNMEVOU KEPATOKWVOU, £va oUVNOEG
eupnua TG BIOPIKPOOKOTTNONG €ival £vag TTANPENG 1 HEPIKOG ETTIONAIAKOG DAKTUAIOG
aigooIdnpivng, yvwoTog wg 0akTUAIOG Tou Fleischer, TTou ptropei va repIBAAAEl TOV
Kwvo. O dakTUAIOG Tou Fleischer gival kaAUTEPa 0pATOG PE PTTAE QWTIOUO, BaBid oTo
emMBONAI0. Ocwpeital 611 oxnuari¢eTal atrd evatroBEoelg o1dpou aTrd Trn dAKPUIKI)
oTIBAGdA OTNV ETTIPAVEIQ TOU KEPATOEIDOUG WG ATTOTEAECHA TNG AAAAYNG OTNV
KANTTUAGTNTAG TOU KEPATOEIDOUG. MAAIOTA TEiVEl VA YiveETaI TTIO OTEVOGS KAl TTIO
€vTovog 600 N eKTaCia TTPOXWPA.

AKSuN, o€ TTEPICOOTEPO TTPOXWPNHEVN VOCO UTTOPET va avaTTTuxOci
€mMONAIOKE 1) UTTOETTIONAIOKT) OUAR AGYWw TNG XPOVIAG XProNS NHIOKANPWY QaKwvV
ETTAPNG 1] OAV OTTOTEAECUA KEPATOEIDIKOU UdpwWTTa. O UdpWTTAG Eival hia KATAOTAON,
TTOU eP@aVICETAl EOPVIKA KAl OPEIAETAI O€ PN TNG OEOKEPETEIOU HEPPPAVNG OTNV
TTEPIOXI) TOU KWVOU, KATA TNV OTToia cuppaivel 10por) udaTogidous uypou OToV
KEPATOEIDN ME ATTOTEAECUA OGU 0idNUa TOU OTPWHPATOG. 'EVTOVOG TTOVOG Kal JEiwon
TNG OPACNG OUVODEUEI TNV EPPAVIOT Tou UdPWTTA. O1 PrigeIg TNG DEOKEUETEIOU
ouvnRBwg eTToUAWVOVTal VTOG 6-10 BOOPAdWY Kal TO 0idNPA UTTOXWPEI aprivovTtag
TTOIKIAOU BaBPOU OUAR, TTOU PTTOPEI VA TTPOKAAECEl HOVIUN PEiwoN TNG BEATIOTA
O10pBWHEVNG OTITIKAG OEUTNTAG TOU A0BEVOUG. € OPICUEVEG TTEPITITWOEIG, N
ouAoTToinoN TTPOKOAEI ETTITTEDWON TOU KEPATOEIOOUG KAl KATA OUVETTEIA BEATIWON TNG
MN d10pBwPEVNG OTITIKIG OEUTATAG TOU 00BEVOUG.

‘Eva akOun onuavTikd onuEio TOU KEPATOKWVOU gival N au@IBANCTPOEIDIKN
avravakAaon (red reflex) diknv «otayovag Aadiou», yvwoTh wg onueio Tou Charleux,
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KATd N dpeon o@BaApooKOTTNON o€ dIEOTAAPEVN KOPN. Mg TNV OKIQOKOTTIq, €ival
EMPAVNS N avwPaAn au@IBANCTPOEIBIKA avTavakAaon o€ «OXAPa WaAidioU».

Katd Tnv €MOKOTINCN UTTopouV va TTapatnenBouyv 1o onueio Tou Munson Kai
TO0 onueio Tou Rizzuti. To onueio Tou Munson gival dlapdpPwon Tou XEIAOUG KATW
BAe@Apou o€ ywvia oTnv KatwTtepn BAEPUATIKA B€0N, N OTTOIO OPEIAETAI OTO KWVIKO
OXAMO TOU KEPATOEIDOUG. To onueio Tou Rizzuti gival n @wTeivy avravakAaon tng
PIVIKNG TTAEUPAG TOU OKANPOKEPATOEIDIKOU Opiou OTAV QWG KATEUBUVETAI OTNV

KPOTAQIKA TOU TTAEUPE, KaI EVTOTTI(ETAI OE TIPOXWPNUEVA OTEdIA KEPATOKWVOU. 2

d

Eikova 17: KAIVIKG onueia KEpAQTOKWVOU: a. KWVIKN TTPOEKBOAN kai Aémrruvan, b:
O0akTUAIo¢ ToU Fleisher, c: mpoBaidovra keparocidIKG veupa Kai d: onueio Tou
Munson (apxeio BEMMO)
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6.4.2. Aiagopikni didyvwon

21N d1aQOPIKK dIAYVWON TOU KEPATOKWVOU CUNTTEPIAANBAvovTal AANEG
dIaTAPAXEG TOU KEPATOEIDN TTOU EPPAVICOUV AETTTUVON KAl TTAPAUOPPWOT], OTTWG N
dlapavng eKQUAIOT Tou opiou Tou KepaToeldoug (pellucid marginal degeneration) kai
n keparoo@aipa (keratoglobus) kai n ek@uUAion Tou Terrien. H diagavrg ekQUAIon
TOU Opiou Tou KEPATOEIBOUC P@AVIZETAl HE AVWUAAO OOTIYUATIONS avapeoa otny 2"
kail Tnv 5" dekaeTia TG Lwng. XapakTnpiletal atrd ap@oTepdTTAEUPN, TTPOOSEUTIKN
TTEPIPEPIKA TAIVIOEION AETTTUVOT TOU KEPATOEIDOUG, N OTTOIA EKTEIVETAI OUVABWG aTTd
v 4" £éwg TV 8" Wpa Kal uTTopEi va £xel TTAATOG PéXPI Kal 2 XIANIOOTA. ZuvrBwg £XEl
atmroéoTaon 1-2mm atrd T0 OKANPOKEPATOEIDIKO Opl0. H KepaTtdo@aipa gival CUYYEVIAG
TTAONON TTOU TTPOKOAET TTPOECOXN Kl AETTTUVON OAOKANPOU TOU KEPATOEIDOUG
TTEPIOOTOTEPO TTEPIPEPIKA. H eKQUAION TOU Terrien ep@avidel TTeEPIPEPIKN AETTTUVON KAl
aoTiypaTiopd, mapopola pe Tnv Pellucid, pévo 1Tou n AETTTUVON YTTOPET VA ENQAVIOTEI

Kal OTIC AVWITEPEG WPEC. 12%:136:205

6.5.3. AiIdyvwon pE TOTTOYpO@ia KEPATOEIOOUG

ATIO TOUG XAPTEG TNG KAUTTUAOTNTAG TOU KEPATOEIOOUG O€ KABE OnuEio Tou
MTTOpPEI va yivel d1ayvwon TOU KEPATOKWVOU. YTTAPXOUV CUYKEKPIPEVA TTPOTUTTA
KANTTUAGTNTEG OTTWG AUTH QAIVETAI OTNV TOTTOYPAPIa TA OTTOIA EivVal XOPAKTNPIOTIKA
TNG UTTAPENG KEPATOKWVOU. Me Ta cuoTApaTa autd SIEUKOAUVETAI AKOUA
TTEPICOOTEPO N BIAYVWON TOU KEPATOKWVOU QKON KAl € TTOAU TTPWIKO
O'Td6|0.108'115'206
ATIO Ta ap1BunTikd dedopéva TNG TOTTOYPAPIaG KAl TNG TOUOYPAPiag
KEPATOEIDOUG £XOUV avaTrTuxOei dIa@opol apIOUNTIKOI OEIKTEG OI TIUEG TWV OTTOIWV
BonBouv etriong oTn dIAyvwWon EKTATIKWY TTaBNoewv OTTwWG £1TioNg Jag fondouv va
EKTIUAOOUE TNV ETTIOPACN TOU OXAMATOG TOU KEPATOEIDOUG OTNV OTITIKA OZUTNTA TO
e¢etalopevou.

H €wg Twpa gutreipia £xel TMIOEICEI TTOIA Eival TO XAPAKTNPIOTIKO pattern otnv
TOTTOYPOQia KEPATOEIOOUG TTOU OXETICOVTAI UE KEPATOKWVO. ‘ETal AoiTTdv auTd gival
KUPIWG N KATWTEPN KUPTWOT], O ACTIYMOTIONOG YHE OTPEPRAG Agova, O AoTIYHATIONOG UE
QOCUMETPIO OTNV KAPTTUAGTNTA TTAVW KAl KATW aTTd TNV OPICOVTIO MECT YPAUMI.

OtroTednmroTe epavifeTal KATTOI0 ATTo Ta pattern autd oTnV TOTTOYPAQIa UTTAIVEI N
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utTowia dIdyvwaong TOU KEPATOKWVOU AKOUA KAl € UTTOKAIVIKO aTadlo. ETrpdobera,
N TOPOYPAPia TOU KEPATOEIOOUG PECW TNG AVAAUONG TNG TTAXUMPETPIOG KAl TNG
oTTioBIag em@AveIag Peg divel ETTITTAEOV DEIKTEG TTOU BonBouv TNV TTpWIKN dIdyvworn.
2TNV TTEPITITWON AUTH N TTAPAKOAOUBNoN Tou aoBevoug ival eREBANPEVN, KOBWGS N
€CENIEN TOU KEPATOKWVOU WTTOPEI TTOAU EUKOAQ va Qavei y€oa atro Tnv augnon Tng
KAUTTUAGTNTAG OTOV XAPTN TNG TOTTOYPAQIAG ] KAl TN JEiWon Tou TTAX0UG OToV XAPTN
™me Topovpa<p|'ag.115'138'207‘210

6.6. AVTIMETWTTION TOU KEPATOKWVOU

H avTIUETWTTION TOU KEPATOKWVOU PEXPI TTPIV aTTO Aiya Xpovia TreplopifoTav
oTnVv TTPooTrddeia d10pOwaong TNG 6PACNS ME YUAAIA | @aKOUG ETTAPNAG, KAl OE TTOAU
TTPpOXWpPENUEVA OTAdIA OTNV KEPATOTTAAOTIKF. H dIaBAAOCTIKA XEIPOUPYIKN e Excimer
laser avtevdeikvuTal 0€ AUTOUG TOUG AOOEVEIG yIaTi odnyei O€ TTEPETAIPW AETTTUVON
KAl aTTO0TAOEPOTTOINON TOU KEPATOEIOOUG HE ATTOTEAEOUA TA APXIKA KAAG OTITIKA
QATTOTEAEOUATA VO UTTOOTPEPOUV KAl va ETTITAXUVETAI N £¢EAIEN TNG vOoou. H
d16pBwon TG 6paong PE YUaAId gival duvaTh o€ apxIKA KUpiwg oT1adia, étav n
TTAONON TTPOKAAEI KUPIWG HUWTTIO KOl ACTIYMATIONO. Z€ TTI0 TTPOXWPENUEVO OTAdIO,
OTTOTE O AVWHAAOG AOTIYMATIOUOG YiVETAI N KUPIA AITiO JEIWONG TG 6pAONG, N
d16pBwon gival duvartr) HOvo e oKANPOUG pakoug eTang. O1 @akoi auToi, £XxovTag
TNV KATAAANAN KAPTTUAGTNTA, £XOUV TRV duUVATOTATA VA ETTITTAEOUV TTAVW OTNV
OAKPUIKN oTIBAdA XWPIG va akoAouBouUV TNV KAUTTUAGTATA TOU KEPATOEIDOUG KAl va
TIPOCPEPOUV [ia VEQ OUOAN TTPOCBIA ETTIPAVEIQ OTO OTITIKO OUCTNKA TOU 0QBaAuOU.
‘ETo1 dlopOwvouv TauTOxXpova TOV QVWHAAO ACTIYUATIONO KAl TNV QUETPWTTIA TOU
aoBevoug. O1 pakoi ouxva dev gival KAAG AVEKTOI ATTO TOUG AOBEVEIG Kal N
HOKpOXPOVIa Xprion Toug €xel Bavég emimAokéc.?'! Kapia atmé Tig Beparreieg autéc
Oev eTNPEAdel TNV €EEAIEN TNG VOOOU, N OTToia OEV £XEI YyVWOTH AITIOAOYia Kal gV gival
TTPoBAEWIUN. OTav n vooog e¢eAixBei e TTOAU TTpoxwpPNUEVA OTAdIA TTPOKAAEITAI O
UdPWTTAG, O OTTOI0G OTTWG TTPOAVAPEPONKE OPEIAETAI OE PEEIS OTNV DECKEUETEIO
MEMBPAvN Kal 0TNV €i0000 UdATOEIDOUG UYPOU PE ATTOTEAECUA OGU oidnua
OTPWHATOG TTOU OUVODEUETAI ATTO TTOVO KAl onPavTikr) 86Awon 1ng 6paong. H
KATAOTAON AUTH) UTTOXWPEI QUTOUATA KOTAAEITTOVTAG OUAOTTOINGN OTOV KEVTPIKO

KEPATOEIDN. ZTa OTAdIA AUTA TNG VOOOU N POV evOEIKVUONEVN BeparTreia givail n
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JIAUTTEPNG KEPATOTTAACTIKA OTTOI CUVIOTATAI OTNV AVTIKATAOTACN TOU KEVTPIKOU
KEPATOEIDOUG O€ Hia DIAUETPO TTEPITTOU 8BMm PE KEPATOEIDN TITWHATIKOU dOTN. H
Bepartreia autr e@avifel APKETEG ETTITTAOKEG DIEYXEIPNTIKA KAl HETEYXEIPNTIKA KAl O
METAMOOXEUBEIG KEPATOEIBNG METEYXEIPNTIKA UTTOPEPEI TUXVA ATTO UWPNAS

aoTIyHaTIopE. 212213

6.6.1. EvdookepaTogidikoi SakTUAIOl

O1 evOokepaTOEIDIKOI OAKTUAIOI APXIKA XPNOIMOTTOINBNKaV yida TNV
QVTIMETWTTION XauNAoU BaBuou puwTriag. MNMpdkeital yia KUKAIKOUG dAKTUAIoOUG atrd
TTOAUPEBUAPEBAKPUAIKO (PMMA) o1 oTToiol TOTTOBETOUVTAI TTEPIPEPIKA OTO PETO
OTPWHA TOU KEPATOEIDN HEOW TNG dNuIoUpPYiag evog TTeTaAogIdoug kavaAiou. H
TOTTO0£TNON TOUG OTNV TTEPIPEPEIN TTPOKAAET JEIWON TNG KAUTTUAGTATAG TOU
KEPATOEIDOUG. TPOTTOTTOIWVTAG TO TTAXOG, TO UAKOG KAl TV AKTiVO TOU OAKTUAIOU TTOU
Ba TOTTOBETHOOUUE, JTTOPOUNE VA PUBUICOUNE TNV ETTIOPACT OTAV KAUTTUAGTNTA TOU
KEPATOEION.

KUpia évdeign €vBEOG TOUG ATTOTEAEI N AVTIMETWTTION TOU KEPATOKWVOU KAl
TNG €KTACIOG META ATTO DIOBAACTIKN XEIPOUPYIKN. H évBean evOOKEPATOEIDIKWV
OaKTUAiwV (1IB1aiTEpa 0€ a0BevEig TTOU BpiokovTal oTa ApXIKG oTAdIA TNG VOOOU JE
dlagpavr) dIaBAAOTIKA pEoa) NTTOPET va BEATILWOEI TNV OPaCT) TOUG HECW TNG
EMTTEDWONG OTNV KEPATOEIDOUG KAl TNG OPJAAOTTOINONG TOU ACTIYUATIONOU. H
Beparreia pe SOKTUAIOUG Dev £xel TIPORAEWIPO OIOBAACTIKO ATTOTEAEOUA, EVW OEV
OTOXEUEI OTNV OTABEPOTTOINCN TNG TTABNONG TTAPA HOVO OTNV BEATIWON TNG OTITIKAG
0&0TNTAC TOU 0oBevoUg. 21421
6.6.2. Alaouvdeon KepaToeldoug e piBo@AaBivn kKal UTTEPIWDN akTIvoBoAia
(CXL):

Ta TeAeuTaia xpovia pia véa Bepartreia €xel apXicel va eQapuOleTal e OKOTTO
TNV O0TaBEPOTTOINON TNG £EEAIENG TOU KEPATOKWVOU £TOI WOTE VA ATTOPEUXOEI N
KATAaAngn o€ oTAdIO TTOU ATTAITE AVTIMETWITION ME KEPATOTTAAOTIKY. H BgpaTreia auTh
oTnpEICETaI OTAV AUENON TWV TTAQYiWV CUVOECEWV PETAEU TWV KOAAQYOVWY IVWV Kal
TWV TTPWTEOYAUKAVWY £TO1 WOTE va augnBei n unxavikry otaepdtnTa TOU

kepaToeIdoUc.2" O1 TIPWTEC TIEIPAPATIKES EQAPHOYES KAl apyOTEPA KAIVIKES TNG VEQS
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QuTAG eTTEPPRaONG £yivav oTa TEAN TNG dekasTiag Tou ‘90 atrd Tnv opada Tov
kadnynth Seiler.?'821°

H Bepartreia dlacuvdeong KEPATOEIDIKOU KOAAQYOVOU TTPAYUATOTIOIEITAI PE
didxuon ewTtoguaicdnTng pIBoPAaRivng OTO OTPWHA TOU KEPATOEIDOUG PETA ATTO
ATTOETTIONAIOTTOINCN, KAI KATOTTIV AKTIVOBOANON YE UTTEPIWDN akTIVOBOAia. H
uTTEPILLONG OKTIVOPBOAIQ TTPOKAAEI EvEPYOTTOINON TWV Popiwv TNG piBoeAaBivng Kai
TTapaywyr) EAeUBEPWYV PICWV 0EUYOVOU Ol OTTOIEG AVTIOPWVTAG PE TA HOPIA TOU
KOAAayOvou 0dnyouv oTnv aug¢non TwVv OPOIOTTOAIKWY OECHWY avAapeoa oTa pépia
KOAAQYOVOU Kal OTIC TIPWTEOYAUKAVES Tou KepaToeidoug. 22?2 H piBogAaivn ival
MIa @wTOEUaiodNTN oudia pe peydAo @aopa armoppdPnong TO OTTOI0 TTAPOUCIACLE!
HEYIOTO OTNV TTEPIOXH TOU UTTEPIWBOUC.??? I’ auTd To AGYO XPNOIOTIOIETA
akTIvoBoAia 370nm otnv emépPacn. H piBo@AaBivn dev eTnpedletal atro TN
Bepuokpaaia, gival ac@AAGg yia CUCTAPATIKA atTopponaon Kal udatodiaAuTd. To
MEYAAO TNG poplakd BAPOG OeV TNG ETTITPETTEI VA DIATTEPACEI TIG OTEYAVEG OUVOETEIG
TOU €TTIONAIOU KI £TO1 yIO VA YiVEI O EYTTOTIOPOG TOU OTPWHATOG ATTAITEITAI
atrosmOnAioTroinon.??

To Baoikd KAIVIKO TTpWTOKOAAO (TTPWTOKOAAO TNG ApEadng) €101 OTTWG
JIaPOPPWONKE ATTO TIG TIPWTEG TTEIPANOATIKEG MEAETEG KO EQAPUOOTNKE EKTOTE
TepIAapBavel akTivoBoAia 3 mW/cm? yia 30 AETTTA, N OTTOIA AVTIOTOIXEI OTN OUVOAIKA
doon evépyelag 5.4 Jicm?. O TTPWTEG PEAETEG OE XOIPEIOUG KEPATOEIDEIG £OEICAV
au&énon péxp! Kal 70% otV oKANPOTNTA TOU KEPATOEIBOUC,?%* evid) Je BAGT QUTEC TIC
TIPWTEG PEAETEG DIAPOPPWONKE TO KAIVIKO TTPWTOKOANO £TO1 WOTE va gival atrOAUTA
AOQAAEG yIa TO evOOBRAIO.

2€ oxéon ME TNV ao@AAgIa TNG €TTEURACNG HAG EVOIAQEPEI N TTPOOTACTA TWV
UTTOAOITTWV OQOAANIKWY I0TWV aTTO TNV UTTEPIWDN AKTIVOBOAIQ KAl KUPiwg Tou
evooBnAiou aAAG kal Twv BAACTIKWY KUTTAPWYV Tou £TTIONAIou. Na 10 Adyo autd
arraiteital EAaXI0To TTAX0G KEPATOEIOOUG TOUAG)XIOoTOV 400um Katd TNV évapén Tng
ETEPPAONG £TO1 WWOTE N ETTHIOPACT TS VA PNV PTAVEl oTOV £vE0BRAI0. %2

2UPOWVA JE TA EWG TWPA ONUOCIEUPEVA KAIVIKA ATTOTEAEOUATA TNG
eEPPaONG odnyei o€ oTaBePOTTOINON TNG VOOOU KAl PIKPN) ETTITTEdWON TOU
KEPOTOEIBOUC HE ATTOTEAEOHA MIKPH BEATILWON TWV OTITIKWY TOU IB10TATWY.2%227

[Mponyoupeveg HEAETEG OPOBAAUWY TTOU UTTERANBNCAv o€ dlIaoUVOED
ETTEDEICAV OTI UTTAPXEI OTABEPOTNTA TNV OTITIKA OZUTATA XWPIG O10pBwaon PETA TNV
eTENPAcN N akOua Kai YIKpr BeATiwon. Mia TTponyouuevn avadpouiky) MEAETN
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eEDEICE PeATiwon TNG TagnG Tou 0.15 LogMAR oTnv BEATIOTN dIopOwuEVN OTITIKN
o&UTNTa o€ Tpia XpOvIa,??® evid pia GAAN peAETN €dei€e BeATiwon 0.09 LogMAR oTnv
BEATIOTN dlopBwpEvn OTITIKN oguTNTA o€ Tpia Xpovia kal 0.15 LogMAR otnv un
SiopBwyEvn oTITIKA 0&UTNTa.?

TauTtdxpova UTTAPYXOUV Kal JEAETEG JE CUVECTIAKI MIKPOOKOTTIO TTOU
UTTOOEIKVUOUV OTI JETA aTTd €TTEPURaon d1a0UVOEONG KEPATOEIDIKOU KOAAAYOVOU TO
UTTOETTIONAIOKO VEUPIKO TTAEYPA £Ea@AVICETAI KAl ETTAVEPXETAI OTADIAKA PIVEG META
TNV ETTEPPAOT. ZUPPWVA PE TO ATTOTEAEOUATA TWV PEAETWY QUTWYV OAEG OI DONEG TOU
KEPATOEIDOUG ETTNPEACOVTAI UE TNV ETTEPROON dlAcUVOEONG KOAAayovou. AvagépeTal
noén otnv BiBAIoypagia n ega@Avion Twv KEPATOKUTTAPWY aTTd TO TTPOCOI0
0Tp(i)p0(.229’230

EmmpboBeTa, n eméuPaon diacuvdeong KOAAAYOVOU UTTAPXE! TTEPITITWOT va
eTNPEACEl TNV EVUDATWOT TOU KEPATOEIDOUG MIAG Kal AAAACEl TV OOWN) TOU
KEPATOEIDOUG KAl TIG OUVOETEIG METAEU TWV POPIWV TOU KOAAQYOVOU Kal TwV
TTPWTEOYAUKAVWYV, Ol OTTOIEG KUPIWG EUBUVOVTaI YIA TNV WOPWTIKY TTiECN TOU
Kepatoeidoug. H emmidpaon tng eméuBaong diacuvdeong KEPATOEIDIKOU KOAAaydvou
OTNV EVUOATWOT TOU KEPATOEIDOUG DEV £XEI WG TWPA PEAETNOEI, TTAPA NOVO O€
oISNUATWdNG Kepartoeideic.21232

Ta evBappuvTIKG atroTeAéopaTa TNG Bepatreiag oXeTIKA Ye TNV 0TABEPOTTOINON
EMTPETTOUV TNV avaBewpnon NG duvaTdTNTag dIABAAOTIKAG XEIPOUPYIKAG YIa TV
016pBwoN TNG AUETPWTTIAG KAl TOU AVWHAAOU OOTIYUATIOPMOU OTOUG OOBEVEIG e
KEPATOKWVO £TOI WOTE VA KATAOTOUV 600 TO dUVATWYV AveLAPTNTOI ATTO TNV XPAoN

OKANPWV PaKWV £TTAPRS. 2>

6.6.3. Xprion Aéi1lep S10BAAOCTIKAG XEIPOUPYIKNG

210 TTAPEABOV O€ TTEPITITWOEIG OTABEPOU 1) UTTOKAIVIKOU KEPATOKWVOU £XOUV
avoQEPBEi APKETEG ATTOTTEIPEG AVTIMETWITTIONG ME OIABAAOTIKA XEIPOUPYIKN pE Excimer
laser. O1 TTEPIOOOTEPEG AvAPOPESG aTNV BIBAIOYpa®ia apopouVv CUUPBATIKEG
OQAIPOKUAIVOPIKEG BIOPOWOEIG O€ UTTOKAIVIKO KEPATOKWVO, EVW £XOUV avagepOei Kal
ATTOTTEIPEG DIOPOBWONG PE TNV XPHON ECATOUIKEUPEVWV QWTOEKTOUWV
KaBodnyouuevwy atrd TNV TOTTOYpaAia. ZTnV TTEPITITWON auTr}, HEB0OOG TTOU

XPNOIUOTTOIEITAI VIO TV AVTIYMETWTTION TOU AVWHUOAOU KEPATOEIDIKOU QOCTIYUATIOUOU
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BagoifeTal 0Tn dNuIoUPYiIa KATAVOUNG QWTOEKTOUNAG HECW TTANPOPOPIWV ATTO
ouoTnua ToTroypagiag Tou kepatoeldr (Topography guided ablation) oe cuvduaoud
ME TNV UTTOKEIYEVIKA OIABAOCN TOU A0BeVOUG. 2 OAEG TNG EPYATIEG O CUYYPAPEIG
SNAWVOUV BEATIWON TWV TTAPAPETPWY dpacng Twv acBeviwv.'?>12°23 MapdAa autd n
O1aBAaCTIKA XEIPOUPYIKA ME AEICEp DeV €ixe KaBIEpwOei cav HEBODOG AVTIMETWITTIONG
TO KEPATOKWVOU, YIATI N EQAPHOYH TNG MEIWVEI TO TTAXOG TOU KEPATOEIOOUG UE

atroTéAeopa MOavA TTEPAITEPW ETTIOEIVWON TNG EKTACIAG.

7. Zko1rog TnG NMapouvoag EpeuvnTtikng Epyaciag

H eméuBaon dilaocuvdeong koAAaydvou gival pia véa eTTEUPAOT KATTOIEG
TTOPAPETPOI TNG OTTOIAG DEV £XOUV WG TWPA PEAETNOEI OTTWG N EVUDATWON TOU
KEPATOEIDOUG PETA ATTO AUTrv, N oTToia €ival TMBavOv va eTnpedaleTal OTTwg
ava@EPBNKE TTPONYOUHEVWGS AOYW TNG ETTIOPACNG OTIG TIPWTEOYAUKAVEG. Map’ 6Aa
QUTQ, Ta £WG TWPA KAIVIKA aTTOTEAEOPATA O€ OXEON PE TNV OTOBEPOTNTA Eival TTOAU
KOAQ Kal Bewpoupe 0TI pag divouv Tn duvatoTNTA va TNV CUVOUAOCOUUE UE
O1aBAACTIKN XEIPOUPYIKNA ME laser yia Tnv BeATiwoN TNG OTITIKAG ATTOd00NG TWV
aoBevwv pe KEpATOKWVO. TauTtdxpova, CUUPWVA JE TA TTPONYOUMEVA gival pavepd
TTwG N eTéURaon d1aoUVOEONG KEPATOEIDOUG OTTWG Kal O OI0BAAOTIKEG ETTENPACEIG
ME laser eTTnpedlouv o€ peyadAo BaBud Tnv veupwon Tou KEPATOEIDOUG. € A0OEVEIG
ME TTPOEYXEIPNTIKA CUPTITWHATA ENPOPOaANiag OTTWG OUXva oUuPaivel O a0BEeVEiQ
ME KEPATOKWVO, TO TIPOBANUA UTTOPEI VA YiVEI EVTOVOTEPO KAl VA ETTNPEACEI ONUAVTIKA
TNV TTOI0TATA CWNAG TWV A0BEVWV.

2KOTTOG TNG TTapoUcag dIOAKTOPIKAG dIATPIPNG €ival N TTEIPAUATIKI KAl KAIVIK)
in vivo agloAGynon TnG QuaIoAoyiag Kal TNG MIKPOOKOTTIKAG EIKOVAG TOU KEPATOEIDOUG,
KABwWG Kal TwV KAIVIKWV ATTOTEAEOPATWY PETA aTTo €TTEPPAON dlaouvOdEDoNg
KOAAQYyOVOU KEPATOEIDOUG PE PIBOPAARiv Kal UTTEPILLON AKTIVOBOAIO KaBWG Kal TOU
OuVOUAOHOU TNG YE ETTIPAVEIAKT PWTOEKTOUN UE TO laser oTepeds KaTaoTAONG.

2TO TTEIPAMATIKO KOUMPATI, N TTapouca dIaTpIRn €ixe 0TOXO O€ TTPWTOTUTIN
TTEIPAPATIKA O1ATAgN TNV agIoAGYNON TNG EVUDATWONG TOU KEPATOEIDOUG PETA ATTO
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eEPPaon diacuvdeong KOAAayOvou Kal TNV agloAdynon TNG CUMPTTIECTOTNTAG TOU
KEPATOEIDOUG.

210 KAIVIKO KOUMATI TNG MEAETNG N eTTEURAon dlaoUuvdeoNG KOAAQYOVOU
agloAoynbnke oTnv €Qapuoyr) TNG CUPPWVA JE TO KAAOOIKO TTPWTOKOAAO Kal O€
oUYKPIOT YE TOV OUVOUAOHO TNG ME PWTODIAOAQOTIKI KEPATEKTOUA KOBOdNyouuEvn
atro Tnv ToTroypagia (topo-guided PRK) yia Tnv BeATiwon NG épaong Twv acBevwv
ME KEPATOKWVO. Na 10 topo-guided PRK xpnoiyotroibnke 1o laser otepedg
Karaotaong. Mapauetpol TTou agloAoyrnénkav gival n 6pacn Twv acbevwy, N
KAPTTUAGTNTA TOU KEPATOEIOOUG CUPPWVA PE TNV TOTTOYPAPIa KEPATOEIDOUG, KAl TA
QATTOTEAEOUATA TNG OUVEOTIAKAG MIKPOOKOTTIAG KEPATOEIOOUG WG TTPOG TNV TTUKVOTNTA
TWV €VO0BNAIOKWY KUTTAPWYV Kal To BA60g TNV diacuvdeong KOAAayovou oTov
KEPATOEION.

Etriong agloAoynOnke n PETEYXEIPNTIKA KAIVIKA TTOPEIa TNG AloBNTIKOTATAG Kal
TNG TTOI0TNTAG TNG OAKPUIKNG OTIBAdAG KAl N MIKPOOKOTTIKI EIKOVA TOU
UTTOETTIONAIOKOU VEUPIKOU TTAEYHATOG TOU KEPATOEIDOUG PETA ATTO EQAPUOYN TOU

KAQOOIKOU TTPwWTOKOANOU d100UVOEDNG.
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EIAIKO MEPOZ

54



8.YAIkd kai Mé€6odog

8.1. NeipapaTtiké pépog

H peAETN auTr) TTpaypaToTToINONKE O€ Xoipeioug opBaApougs. Or xoipelol
KEPATOEIDEIG AVATOMIKA KAl PUCIOAOYIKA TTPOCOUOIAlOUV OPKETA TOV aVOPWITTIVO
OPOAAUO PE ATTOTEAECUA TA TTEIPAPATIKA ATTOTEAECUATA VA €ival AgIOTTIOTOI OEIKTEG

TNG CUUTTEPIPOPAS TOU avBPWTTIVOU o@BaApon.?>23

8.1.1. lNposeToIpaCia XOipEIWV KEPATOEIDWV

Mevrivra xoipelol o@BaApoi KaToTTIv £60pugnG EANPONCav atrd €va TOTTIKO
ogayeio péoa o 24 wpeg atd 1N agayr). O opBaApoi diatnprdnkav og 4°C péxpl
TNV TTEIPANATIKA dladikaoia. KABe 0@OaANOG EEETAOTNKE TTPOCEKTIKA KATW OTTO
XEIPOUPYIKO YIKPOOKOTTIO TTPOKEINEVOU VA YiVEl avixveuon UTrapgng Tmoavwy
avVWHAaAIWY Tou KEPATOEIDOUG. Mia oUA KEPATOEIBOUG avIXVEUONKE O€ €va 0POaAuo,
eAaTTWPATA TOU £1MIBNAIOU 0 dUO OPOBAAPOUG KAl 0idNUA TOU KEPATOEIDOUG OE TTEVTE
GAAoUG 0@BOAPOUG. KaTd OUVETTEIA, QUTOI O OKTW 0PBAAOI KpiBNKav akaTaAANAol
Kal aTTOKAEIOTNKAV ATTO TN JEAETN YIA VA PNV ETTNEEACTOUV TA ATTOTEAECPATA ATTO TIG
TTPOUTTAPXOUCEG TTABOAOYIEG TOU KEPATOEIDOUG. OI KEPATOEIDEIG TWV UTTOAOITIWV
OPOAAUWYV O1 OTTOI0I EPPAVICAV PUOIOAOYIKN EIKOVA OTNV PIKPOOKOTTIKY £6ETOON
KpiBnkav KatdAAnAol kal CUPTTEPIARPONKAV 0T PEAETN.

2TNV CUVEXEIQ TTPAYHATOTTOINBNKE aPaipeon Tou KEPATOEIDIKOU £TTIONAIOU UE
Mia €101kr) BoupToa atrdéeong oToug UTTOAoITTOUG 42 0@BaApoUg. H BoupTtoa
atrogeong atroTeAgiTal atrd €10IKr) AKPN ) OTToIa EQAPUOLElI OE TTEPIOTPEPOUEVO UOTEP
ME TNV BorBgia Tou OTToIoU TTEPIOTPEPETAI YUPO ATTO TOV AOVA TNG KAl OTAV EPXETAI
O€ ETTAPNA PE TOV KEPATOEIDN TTPOKAAEI ATTOLEDN TOU ETTIBNAIOU XWPIG va TpauuaTiel
N pepBPdavn Tou Bowman.?®” KAIvIké xpnoIJoTIOIEITal OTNV aTTéEEan ToU £TTIONAIOU

oTnVv dI00AACTIK XEIPOUPYIKH Kal 0TNV d1acUvdeon KoAAayovou.
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Eixova 18: H Bouproa amrdéeonc amoreAsital amrd tnv 101K dkpn n orroia epapudolei
O€ TTEPIOTPEPONEVO LOTEQ LIE TNV BonN6eia TOU OTTOIoU TTEPICTREPETAI YUPO ATTO TOV
déova n¢. (apxeio BEMMO)

MeTd TnVv atmoemOnAioTToinon, o1 KEPATOEIOEIG ATTOKOTTNKAV HE £va
XEIPOUPYIKO TpuTravo Barron diapétpou 8,00 xIllooTwy (Katena Products, New
Jersey, USA) kai eyBuBiotnkav o€ 0,1% piBo@AaBivn o€ de€tpavn 20% yia TPEIg
WPEG, TTPOKEIUEVOU Va ETTITEUXBEI I00ppOTTia OTNV EVUBATWON TOug. To dIdAUPQ
piBo@AaBivng 0,1% o degTpdvn 20% TTOU XPNOIUOTTOINBNKE OTNV PEAETN €ival TO idIO
TTOU XPNOIUOTTOIEITAI KAIVIKA.

2T OUVEXEIQ, O KEPATOEIOEIG ATTOUAKPUVONKAV SIadOXIKA KAl EVOAAOKTIKA
ToTToBETHONKAV 0€ KABE pia atrd TIG €€RAG dUO OPAdEG:

e H mpwTtn opada kepaToeldwy (opdda 1) arobnkeUTNKE O€ OKOTEIVEG
ouvOnkeg péoa oe didAupa piBopAaBivng 0,1% ot de€tpavn 20%. yia
30 AetrTd.

e H deutepn opdda (opdda 2) kepaToeIdWV OKTIVOBOANONKE PE UTTEPILON
akTIvoBoAia (370nm) yia 30 AeTTT& GUP@QWVA PE TNV KAIVIKO
TIPWTOKOAAO TNG dlacUVOEONG KEPATOEIDIKOU KOAAaydvou. H
aKTIVOBOANGCN TTpayuaToTTOINONKE PE €I0IKA TTEIPANATIKA ouokeun. H
évaon TnG akTivoBoAiag gixe PeTPNBEi TTPIV TNV €KKiVNON TNG

d1adIKaoiag €101 WOTE va €ival N OwOoTH.
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Eikova 19: 2tv eikova @aiverai n meipauarikn diaraén mou

XPNOILOTTOINONKE yIa TNV aKTIVOBOANCN TWV KELATOEIOWV LIE UTTEPIWAN

aKTIVOBOAia.

MeTd 10 TTEPag Twv 30 AeTTTWV TIG aTTOBrKEUONG (OpGda 1) kai TG akTIivoBOAnong
(opGda 2) o1 kepaTOEIDEIG KAl TWV OUO OPAdWYV EPPRATITIOTNKAV 0€ dUO dlaAUpaTa

0e€Tpavng 20% yia 3 €TITTAEOV WPEG £TOI WOTE VA ETTITEUXOEI WOPWTIKY I00PPOTTIAL.

TENog, diE¢nxOnoav o1 akOAOUBEG PHETPNOEIG:
8.1.2. NayxupeTrpia Kepatoeidoug

To 1ax0g KABe KEPATOEIDOUG NETPAONKE PE TN BONBEIa EVOS WNPIaKOU
TTaxUpeTpou pe akpiBeia 1um (Mitutoyo, IL, USA). H cuokeury autr] d1aB€tel duo
ETTITTEQEG ETMIPAVEIEG AVAPETA OTIG OTTOIEG TOTTOBETEITAI TO UTTO PETPNON AVTIKEIPEVO.
O1 em@aveleg auTéG CUPTTANCIAZOVTAI KAI N CUCKEUN JETPAEI TRV ATTOOTACT YETAEU
TOUG. TO QVTIKEIYEVO TOTTOBETEITAI TTAVW OTNV KATWTEPN ETTIPAVEIA EVW N AVWTEPN
ETTIPAVEIQ XAUNAWVEI HEXPI VA €PBOEI OE ETTAPH JE TO AVTIKEINEVO XWPIG VA TO
ouuméoel. H amméoTaon Twy dU0 TTAAKWY OTav €QATITOVTAI OTO QVTIKEIPMEVO €ival TO

TTAX0G TOU QVTIKEIJEVOU.
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8.1.3. Mnxavikég JETPNOEIG CUPTTIECTOTNTAG

MnxaviKEG HETPAOEIG CUPTTIECTOTNTAG TOU KEPATOEIDOUG £yIvav PE TR BonBeia
MIaG TTelpapaTikig didatang Trou avamTuxbnke oTto IvaoTitouto OTITIKAG Kal Opaong
yla xprion o€ auto 1o Treipapa. H didragn autr) diabETel €va KivnTApa TTou TTPowoEi
éva dgova kal pia KuwéAn gopTiou (ailoOntrpag duvaung) Y pia eTTiredn €MIQAvEIQ.
O agovag Tou KivnTApa £xel pia oeaipikr) dkpn Pe akTiva 1 XIAlooTou. O KepaToEidng
TOTTOOETEITAI AVAPECT OTNV ETTITTEDN ETMQAVEIQ TNG KUWEANG QOPTIOU KAl TNV AKPN
Tou dgova. H dkpn Tou agova ouuTttiECEl TOV KEPATOEIDN aTTd TNV £TMONAIOKY TTAEUPAQ
evAvTIa OTNV €TTITTEdN EMIQAVEIQ TNG KUWEANG @opTiou (Eikova 1). To dkpo KiveiTal
TTPOG TNV KUWEAN @opTiou o€ Bruarta Twv 20um. MNa k&Be Bripa n KUWEAn opTiou
METPA TNV dUvaun TTou dExeTal. AuTO KataypdgeTal atrd €101KO AoyIOUIKO UTTOAOYIOTH)
TTOU €ival ouvOEUEVOG PE TNV BIATAEN HECA ATTO TOV OTTOI0 EAEYXETAI KAl N Kivnon TOU
agova. ‘Etol yia k@0 BAua NG akpng Tou A&ova KaTaypa@eTal atrd T0 AOYIOUIKO N
duvapun 1TTou dEXETAI N KUWEAN QOpPTioU BIauECOU Tou TOTTOBETNUEVOU OTNV diaTagn
KepaToeidoug. H kAion Tng duvaung ouvapTroel TNG TTAPAUOPPWONG UTTOAOYIOTNKE
yla K&Oe kepaToeidr) TTou ToTroBeTHCANE 0TV dIATagN Kal BewprRBnKe wg N

OUUTTIECTOTNTA TWV KEPATOEIOWV.

Eixova 20: lNeipauarikn didraén mou xpnoioTToINONKE yia TIS UNXAVIKES UETPNOEIS
orrou @aiverai n 6éon ToToBETNONS TOU I0TOU KAl O UTTOAOYIOTAS ATTO TOV OTTOIO0
YiveTal 0 XEIPIOUOC KAl KATAYPAQPOVTAl Of UETPNOEIS. 2TNV EVOETN EIKOVA QaiveTal O
HeyEBuUvVON n TTITTEDN ETTIPAVEIQ KAl TO OQAIPIKO AKPO KAl TTOU CUUTTIECEI TOV

KEPATOEION).
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8.1.4. Mérpnon Tng evuddrtwong

MNa v gétpnon TG eVudATWONG TOU KEPATOEIBOUG TTPAYHATOTTOINONKE HIa
METPNOoN Tou Bépoug KABE KEPATOEIBOUG WG TTPWTO BAMA TNG TTEIPAUATIKAG
d1adikaciag Petd atd TNV eUPATTION 010 diIdAUpa de€TpAvng 20%. Kdabe éva atrd Ta
ociypata agaipédnke diadoxikd atrd 1o didAupa deETPAvVNG Kal OKOUTTIOTNKE PE £va
XEIPOUPYIKO OTTOYYO YIa TNV aPaipeon TNG EMKAAUYWEWS SlaAUpaTog de€TpAvng atro
TNV EMIPAVEIQ TOU KEPATOEIDOUG. 2TN OUVEXEIQ, KABE KEPATOEIBNG CUYIOTNKE PE TN
BonBeia piag NAeKTPOVIKNG KAipakag pe akpifeia 0,1mg, TTPOKEINEVOU VO UTTOAOYIOTEI
N oUVOAIKA evudaTwEVn JAla. MeTd 1O TTEPAG OAWV TWV AAAWYV PETPACEWY TNG
TTEIPaUaTIKAG Sl1adikaoiag OAa o1 KEpaToEIdEIG TOTTOBETHONKAV O€ éva ENPAVTIKO
@oUpvo ot Beppokpaaia 62C° yia 48 WPeS £T01 WOTE va apudaTtwBouv (Eikova 2).
Katétmiv agaipéBnkav atré Tov goupvo Kal e Tnv BoRBeia TNG NAEKTPOVIKNG KAIJOKOG
n ¢npd pada Toug HETPABNKE Kal n evuddTwon Twv 1I0TwV (H%) uttoAoyioTnke yia
KGO kepaTOEION PE BACN TOV TTAPAKATW TUTTO:

H = (vypn pada - §npn pada) / vypn pada

Eixova 21: Apudartwuévos X0ipeIog KEpATOEIONS UETA TO TEAOS TNG TTEIPAATIKAS
oladikaoiag.
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8.1.5. ZTaTIoTIK avaAuon

H dokipyaoia independent samples t-test xpnoipgotroi@nke otnv oUykpIon TwWV
METARBANTWV PETAEU TWV OUO OPAdWYV KePATOEIdWY. O HETABANTEG TTOU OUYKpPIBNKav
ATAV TO TTAXO0G, N EVUOATWON KAl N CUPTTIECTOTNTA TOU KEPATOEIdWY. H avaAuon
ouvdlakupavong (ANCOVA) dig€rxon ye Tnv uypr pada Twv KEPATOEIDWV WG
ecaptnuévn HETARBANTA HETOEU TWV dUO OPAdWYV. H Enpd pada kai To TTaXog
OUNTTEPIAAPONKAV WG CUPPETABANTEG OTO POVTEAO. H YPAUMIKY) CUOXETION METOEU
CEUYWV TWV TTOOOTIKWYV UETABANTWYV EKTINABNKE XPNOIUOTTOIWVTAG CUVTEAEDTH
ouoxéTiong Pearson. To etitredo Tou p <0.05 ftav 10 6pIo OTATIOTIKAG
onPavTikoTNTaG. To oTaTioTikO TTakéTo PASW Statistics 18,0 xpnoiyotroilénke
(SPSS inc., Chicago, IL, USA).

8.2. KAIvIKS pépog

H kAIvIKr} ueAETN TTpaypaToTToInOnke oto Bapdivoyiavveio EpyacTripio
Metapooxeuoewv kal Mikpoxeipoupyikig Tou O@Baipou (BEMMO) Tou IvoTiTouTou
Otrmikig kat Opaong Tou MNavemmoTtnuiou Kpntng. 2tnv HEAETN oupTTEPIEARPONCAV
aoBeveig Tou TTpoorABav oto BEMMO yia e¢€taon, Kal 0TOug OTToioug dIATTIOTWONKE

uTTapén €¢EANICOOUEVOU KEPATOKWVOU.

To KAIVIKO PEPOG TNG HEAETNG XWPIOTNKE O€ DUO OKEAN:

To TrpwTo OKEAOG TNG KAIVIKAG HEAETNG aOpd TNV JEAETN TNG dlaoUVOEDNG
KOAAQyOvou pE Xprion Tou KAAOOIKOU TTPWTOKOAAOU Kal TNV OUYKPIOH TWV
ATTOTEAEOUATWY TNG PE TO VEO TTIPWTOKOAAO TOU OUVOUACHOU TNG dIaoUVOEDONG HE
PWTOdIABAACTIKA KEPATEKTOMN WE TO laser oTepedg KatdoTaons. H ouykpion €yive Pe
Baon 1a KAIVIKG aTToTEAEOUATA TNG OPACNG, KEPATOPETPIOG KAl TOTTOYPAPIag
KEPATOEIDOUG KAl JE BAoN Ta ATTOTEAEOUATA TNG AGIOAOYNONG TNG OUVECTIOKNG

MIKPOOKOTTIOG KEPATOEIDOUG.
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To 8eUTEPO OKEAOG TNG KAIVIKNG MEAETNG apopd TNV dlEpeUvnON TNG
ETTidPaONG TNG ETTEPPRAONS dIOCUVOECNS KOANAYOVOU OTO UTTOETTIONAIOKO VEUPIKO
TIAEYMO TOU KEPATOEIDOUG KAl 0TAV AgIToupyia TNG dakpuikng oTiBadag. ‘Eyive
avaAuon TTOPAPETPWY TTOU APOPOUV TNV aloONTIKOTNTA, TNV TTOIOTNTA TNG OAKPUIKAG
oTIBAGdAG KAl TNV €IKOVA TOU UTTOETTIONAIAKOU VEUPIKOU TTAEYUATOG OTNV OUVECTIOKI)

MIKPOOKOTTIAL.

8.2.1. Kpitiipia £Evragng —mrpoeyxeIpnTIKOG EAeyXOG

O1 aoBeveig TTOU evTabAkav oTnv NEAETN UTTOBANBNKAV O€ TTANPN TTPOEYXEIPNTIKO
¢€Aeyx0 o otroiog TTEPIAaPPBAveEr:

e AAQyn TTARPOUG 0PBAAUOAOYIKOU Kal YEVIKOU 1ATPIKOU I0TOPIKOU

o E&fTaon pe autépato diaBAacipetpo (Canon autorefractor), Toroypagia
KEPATOEIDOUG KAl aVAAUCT) EKTPOTTWV PETWTTOU KUPATOG ( iTrace, Tracey Tech.
Houston Texas),

o Topoypagia kepatoeidoug (Galilei)

e AgloAdynon oTTIKAG 0&UTNTAG XWwpig d16pBwon (UDVA)

e AgioAdynon kaAuTepa dlopBoupevng oTrTIKAG ocuTnTag (CDVA) Kai KaAUTEpa
d10pBoupEVNG OTITIKAG 0EUTNTAG HE OKANPO PAKO ETTAPNG,

e YTTOKEIMEVIKN KAl KUKAOTTANYIKA d1aBAaon

e Tovouétpnon

o [layupetpia kepaTogldoug (Sonogage Corneo Gage Plus),

e EZETaon otnv oxiopoeidr Auxvia yia EAeyxo TpooBiou nuipopiou (KepAToEIdN,
éAeyxo 1rpooBiou BaAdpou, ywviag, ip1dog), kal oTTioBiou nuiyopiou YETA aTTO
QappakoAoyikr) dIa0TOAr TNG KOPNG.

e 2 UVEOTIOKNA MIKPOOKOTTIO KEPATOEIDOUG

H ouveoTIOKr JIKPOOKOTTIA TOU KEPATOEIOOUG TTPAYHATOTIOINONKE PE VA 2UVEDTIAKO

MIKpooKOTTIO AéICep odpwaong (HRT Il [Heidelberg Engineering, Heidelberg,

"eppavia), ge TNV TTPooBrikn Tou oTrTIKoU e¢apThpaTog Rostock Cornea Module).

MeTa TV evOTAAAEN TOu TOTTIKOU avaiodnTikou (YdpoxAwpikn Trpotrapakaivn 0,5%)

Kal YEANG uwnAou 1Ewdoug (KapBouepég 3,0 mg / g - Thilogel [Alcon Laboratories,

Inc., Fort Worth, TX]), T€BnKe O€ €TTAPN O AVTIKEIMEVIKOG QPOKOG UE TOV KEVTPIKO

KEPATOEIDN XITWVA HEOW EVOG KUTTEAAOU aTTO HEBAKPUAIKOU TTOAUNEBUAEDTEPQ TTOU
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KOAUTITEI TOV QVTIKEIPEVIKO QaKO. 'EyIve xelipokivnTa odpwaon o€ 0AOKANPO 1O BAB0G
TOU KEPATOEIDOUG. H £CWTEPIKN ETTIPAVEIQ TOU KUTTEAOU APONKE WG onueio
aAvaQOPAg yia TIG HETPNOEIG TTAXO0UG. O1 IKOVEG TToU EAPONnoav arroTeAouvTav atro
3847384 pixels evw kaBe pia £xel oTrTIKO 1TEdI0 400*400um pe eyKAPOIa SIAKPITIKI)
IKavoTnTa TrEPiTToU 1,04um Kai diaurkn avaAuon TTepITTou 4um

Na 6ooug aoBeveig UTINPXAV OXETIKEG UTTOTITEG KAIVIKEG EVOEIGEIG O EAEYXOG
OUMPTTANPWONKE PE EIDIKOTEPEG ECETAOEIG OTTWG EAEYXO OTTTIKWYV TTEDIWV,
UTTEPNXOTONOYPAQIKN £E€TaON (B-scan) kai GAAEG.

H d1adyvwon Tou KEPATOKWVOU BACiOTNKE OTNV EIKOVA ATTO TNV TOTTOYPAPid.
MNa tnv emPBePaiwon TG e¢ENIENG XpelalovTal dUO dIAdOXIKEG TOTTOYPAPIEG O
dIdoTNua £¢1 PNVWV PE augnon katd TouAdayiotov 0.75D oTnv KepaToueTpia f augnon
katd 0.75D o010 o@paipIko 1000UvVauo dIABAaoNG o€ dIAOTNUA 6 uNVWV.

21NV opdda aocBevwy TNG HEAETNG OUUTTEPIANPONKAV acBeveig pe
€CENIOOOUEVO KEPATOKWVO PE KPITAPIA ATTOKAEIOUOU Ta £ENG: KEVTPIKO TTAX0G
KEPATOEIDOUG KATW aT1TO 400um, OUAEG KEPATOEIDOUG, BOAEPOTNTEG, I0TOPIKO TTAAQIOU
TPAUUATOG i} EYKAUUATOG, ooBaprig HOAuvoNg, ] oTToladATTOTE AAAN 0PBAAPOAOYIKN
TTGOnon. Emmiong amokAgioTnkav aoBeveig ue ouoTNUATIKY TTABNON TTOU va £TTNPEACE!
TNV OPOAAUIKA ETTIPAVEIA OTTWG VOO UATA OUVOETIKOU I0TOU Kal dIaBNTNG, KABWGS Kal

YUVQIKEG O€ KUNON i yaAouyia.

8.2.2. MeTeyXeIpnTIKOG EAEYXOG

MeTeyxeipnTikd, ol acBeveig uTTOBANBNKAV OTIG £ENG ECETAOEIG:

o E&fTaon pe autdpato diaBAacipetpo (Canon autorefractor), Toroypagia
Kepartoeidoug ( iTrace, Tracey Tech. Houston Texas),

o Topoypagia kepatoeidoug (Galilei)

e AgloAdynon oTTIKAG 0&UTNTAG XWpPig d16pBwon (UDVA)

e AgioAdynon kaAuTepa dlopBoupevng OTITIKAG oguTnTag (CDVA)

e YTTOKEIMEVIKN IGBAaON

e Tovouétpnon

o [layupetpia kepaTogldoug (Sonogage Corneo Gage Plus),
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e E&ETaon otnv oxiopoeidn Auxvia yia EAeyxo TTpooBiou nuIpopiou (KEPATOEIONG,
éAeyxo 1TpooBiou BaAdpou, ywviag, ip1dog), Kal oTTiaBiwv nUIMopiwy PETA aTTd
QappakoAoyikr) dIa0TOAr TNG KOPNG.

e 2 UVEOTIOKNA MIKPOOKOTTIO KEPATOEIDOUG

O1 e¢eTAOEIC QUTEG TTPAYPATOTTOINBNKAV £va Prva, TPEiG, £€n, evvéa kal 12

MIAVEG META TO XEIPOUPYEIO, KAI OTNV CUVEXEID VA EEAUNVO PEXP! TNV AN TNG

MEAETNG

Eixova 22: To ouveoTiako UIKpOOKOTTIO (www.optometricmanagement.com)

8.3. 1° okéAog: ZuykpITIKN afloAdynon eméuaong diacuivdeong
KOAAOayOvou pE TOV CUVOUOAONO TNG HE TNV KaBodnyouuevn atrd Tnv

ToTTOoypa@ia ewTodiaBAaoTIKN kKepaTtekTOUN (tPRK)

O1 aoBeveig TTOU oUPTTEPIEANPONCAV OTNV PEAETN XwpPioTnKav o€ dUO OUADEG.
EvtayxOnkav gite otnv oudda 1Tou €AaBe Tnv ouvduaopévn eTTEPPaon f otnv oudda
TTou éAaBe eTéuaon dlaouvdeong KOAAayOvou. 21NV oudda TG ouvouaouévng
ETEPPAONG EVTAXONKAV AV TO AVAPEVOUEVO TTAXOG TOU KEPATOEIOOUG TOUG PETA TO
tPRK Atav madvw atré 400um. Av 10 KpITAPIO auTO deV TTANPOUVTAV Ol A0BEVEIG TAV
EMAECIMOI yIa €vTAEN OTNV OUAdA TTOU TTPAYUATOTTOINBNKE JOVO ETTEPRAON
dlaocuvdeong KoAAayovou. O1 aoBeveig TTou oudTTEPIANPONKaV 0TNV ouada
eEPPaONG dlaoUvdETNG KOANAyOVoU avTIOTOIXNONKAV YE TOUG 0BEVEIG OTNV OPAda
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ouvOUaOouEVNG Bepatreiag 6oov a@opd TNV NAIKIA KAl TNV TTPOEYXEIPNTIK

KEPATOMETPIA.

8.3.1. XeipoupyIikn TEXVIKN €TEPPaong diaocuvdeong KoAAayovou

2UPQWVA JE TO AEYOUEVO «TTPWTOKOAAO TNG ApECDNG», NETA ATTO TOTTIKI)
avaiodnaoia ye otayoveg TETPAKAIVNG TO €TTIBAAIO TOU KEPATOEIOOUG ATTOUAKPUVONKE
MEoa o€ pIa OIAUETPO 8,0 XINOOTWYV. TN OUVEXEIQ, EPTTOPIKWG OIaBETIUN
piBo@AaBivn (PiBo@AaBivn 0,1% 106ToveG 0pBaApIKEG aTayoveS pe 20% OegTPAvVN
500, Medicross, Medio - Haus, Behrensbrook, Neudorf, "epuavia) evoTtaAdxTnke
KGBe 3 AeTTTA yIa 30 AETITA TTEPITTOU. 2TNV CUVEXEIQ £YIVE OKTIVOBOANON PE UTTEPIWON
akTIivoBoAia-A (UV-A, 370 nm) xpnOIMOTIOIVTAG €Va EUTTOPIKA OI0B£CINO cUOTANA
UVA (UV-X, Peschke Meditrade, 'eppavia) yia 30 AetrTd. lMpiv Tnv akTivooAnon,
€vraon NG akTIVOBOAIOG TNG CUOKEUNG UETPHONKE PE TO EIBIKO PWTOUETPO YK-34UV
(Lutron Electronic Enterprise Co., Ltd., Taipei, Taiwan) €101 woTe va emRERAIWOEI N
4TI n akTIVoBoAia oTov KepaToEId eival 3 mW/cm? (GuvoAikr) 56on evépyeiag 5.4
Jicm? petd amo 30 Aetr1d). Katd mn didpkela Tng Bepartreiag, yivoTav evotaiagn
dlaAupaTtog piIBo@AaBivng KABe 5 AeTITA yIa VO EQ0QANIOTEI O KOPEOUOG TNG OTO
KEPATOEIBIKO OTPWA.

210 TEAOG TNG d10dIKACIAG, TOTTOBETABNKE BEPATTEUTIKOG PAKOG ETTAPNG MEXPI
TNV ETTOUAWON TOU €TTIBNAIOU Kail 0BNKe BepaTreia ue ouvOuaoud OTEPOEIDOUG KI
avTIBIoTIKOU KOAAUpiou. MeTd Tnv €1mBnAIoTToinoN, 608nKe KOAAUpPIO
@AoupopeBoAdvng 0,1% (FML Liquifilm) pe otadiaki peiwon NG doocoAoyiag ava
eBOoudada. OAeg o1 diadikaaoieg die¢ixOnoav oto Bapdivoyidvveio EpyaocTripio
MeTapooxeuoewv kal Mikpoxeipoupyikig Tou O@Baipou (BEMMO) Tou IvoTiTouTou
Otrmikig ka1t Opaong Tou MNavemmoTtnuiou Kprtng atrd Tov idlo Xeipoupyo.

8.3.2. XeipoupyIkn TEXVIKN ocuvduaopévng BepaTtreiog

MeTa atrd TOTTIK avaloBnaia e TETpakdivn, To eTTIBAAI0 a@aIpEONKE PnXavikKa
pMEoa o€ pIa OIAUETPO 8 XINoOoTWV. To laser oTeEPeAG KATAOTAONG PE MAKOG KUUATOG
213nm (Pulzar Z1, CustomVis, Perth, WA) xpnoiyotroifbnke yia TNV ECOTOUIKEUMEVN

@wTodIaBAaoTIk kepaTtekTour (PRK) kaBodnyouuegvn atrd tnv totroypagia. To
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MIKOG KUPATOG TTAPAYETAI XPNOIMOTIOIVTAG WG EVEPYO NECO KPUOTAAAO
Neodymium:Yttriume-Aluminum-Garnet pe aktivooAia 1064nm, n oTroia péow
EISIKWV KPUOTOANWY, PETOTPETTETAI TEAIKG OTNV aKTIVOBOAIG Twv 213 nm.2*32° H
016pBwaon oT1ox0g £pBave PEXPI To 33% TNG OIKBAACTIKNG HUWTTIAG KAl TO 66% Tou
O1aBAACTIKOU AOTIYMATIOWOU O€ {wvn QuToaTTodounong 5.5mm. EmmpdoBeTtn
e¢aTopikeuon NG d16POWONG TTPAYUATOTIOINONKE PE BACN TIG EKTPOTTEG JETWTTOU
KUMATOG TOU KEPATOEIDOUG OTTWG UTToAoyiCovTal atrd Tnv ToTToypagia iTrace pe
xpron €101kou Aoyiopikou (Zcad). To AoyIopIKO TOU CUOTAPATOG ETTITPETTEI TN XPAON
€VOG TTOO00TOU TTPOCApPUOYNG TNG e¢aTopikeuong atrd 0% £wg 100%.
XpnoigotroliwvTag 1o 0% eival Icoduvapo pe cuppaTtiki Bepatreia pe Aéicep kal 100%
I000UVAPO PE PIa TTAAPWG TTpocapuoopévn Bepartreia. PuBuidovrag autd 1o TToo00TO
Kl TO TTOO0OTO d16pBWONG TwV KUPIWV dIABAACTIKWY OCQAAPNATWY, JTTOPOUCANE va
MEIWOOUNE TO PEYIOTO BABOG I0TOU TTOU A@AIPEBNKE yIa va dIaTnprioouuE TO OPIO
ao@aAciag Tou oTpwpartog ota 400um 1raxog petd 1o tPRK kai piv atrd 1o CXL.
MéyioTo BABOG PWTOEKTOUNAG NTav 50um.

2TNV ouvéxela akoAouBouoe n dlacuvdeon KOAAayovou Je TNV idla TEXVIKA

TTOU TTEPIEYPAPNKE TTPONYOUNEVWG.

Eikova 23: H rommoypagia iTrace Tou XpnaoiuoTToInOnKe otnv UEAETN

(www.traceytechnologies.com)
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8.3.3. ZuveoTIOKI) MIKPOOKOTTIO

O1 HIKPOOKOTTIKEG EIKOVEG TOU OTPWHATOG TOU KEPATOEIDOUG PUE OUVEDTIOKN
MIKPOOKOTTIO EAN@ONCav Kal oTa dUO OPAdEG aoBevwvy. [Na TNV TTOCOTIKI TOUG
agloAdynon, NETPACAME TNV TTUKVOTNTA evOOONAIOKWY KUTTAPWY Kal TO BAB0G TNG
Bepatreiag CXL.

MNa Tnv agloAdynon TG TTUKVOTNTAG TWV VO0BNAIOKWY KUTTAPWYV,
XPNOIMOTIOINBNKE N €IKOVA TOu £vO0BNAiou pe TNV uPnASTEPN TTOIOTNTA OTTO OOEG
eAQ@Onoav, n otroia €TMAEXONKE ATTO EUTTEIPO TTAPATNENTA YIa KABE acBevr) TTpIv
aTro TNV XEIPOUPYIKA ETTEPPAON KAl KOTA TNV TEAEUTAIA PETEYXEIPNTIKA €TTioKEWN. Ol
€IKOVEG avaAUBnKav TTOOOTIKA PE XPrON NUIQUTOPATOU AOYICHIKOU TTOU €ival
EYKATEOTNUEVO OTO AOYIOMIKO TOU pIKpookoTriou. Katd mn dIGpKEIa TNG ETTECEPYATiAg,
0 XEIPIOTAG aViXVEUE TA evOOONAIKA KUTTAPA OE Wia TTEPIOXT TNG EIKOVOG PE KAAN
TTOIOTNTA TTOU €XEI NON ETTIAECEI TIPONYOUPEVWG, XPNOIMOTIOIWVTAG MIa aTTAr HEB0DO
point-and-click. To AoyIouIKO PETPAEI TOV APIBPO KUTTAPWY OTNV TTEPIOXN QUTH Kal
UTTOAOYICEl TNV TTUKVOTATA KUTTAPWY avA JOVAdA ETTIPAVEIAG.

MNa tnv agloAdynon tou BaBoug dicicduong TnNg dlaouvdeang KoAAaydvou,
XPNOIMOTIOINCAWE TNV ECETACN TOU TIPWTOU UETEYXEIPNTIKOU PAva. To oAikd TTaxog
digiocduong Tng Bepatreiag CXL Tou KEPATOEIDOUG BEWPONKE OTI AVTIOTOIXEI OTO
BaBog NG BaBUTEPNG €IKOVAG TOU OTPWHATOG TOU KEPATOEIBOUG PE EPANWOTN ATTO
KEPATOKUTTAPA KO XOPAKTNPIOTIKI KUWEAWTA ] UTTEPAVAKAQOTIKA SIANOPPWOn OTOV
KEVTPIKO KEPATOEIDA 1j Kal Ta 300.%%° Mo va atro@Uyoupe TNV £TTIdPACN TNG
utTEPTTAACiag Tou €1mIBNAiou oTnv agloAdynon Tou BABOUG TG aywyYNG, aPaIPECAUE
TO €MONAIAKO TTAXOG ATTO TO OUVOAIKO PETPNUEVO TTAXOG OlEioduong TNG
dlaocuvdeong. Oswproape OTI TO TTAXOG Tou £1TIONAIOU avTIoTOIXEI OTO BABOG TNG

TEAEUTAIOG EIKOVAG PE ETTIONAIOKA KUTTAPA O€ KABE Afyn.

8.3.4. ZTaTIoTIK avaAuon

H kUp1a TTapAUETPOG TTOU AVAAUBNKE OTO TTPWTO OKEAOG TNG KAIVIKAG UEAETNG
gival n 6pacn Twv acBevwy yia TNV agloAdynon TNG OTToiag cuykpidnke n aAAayn

oTnV OTITIKA oguTNTA XWpPIiG d10pBwaon (CDVA) kai Tnv KaAuTepa dlopBoUPEVN OTITIKN
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o¢utnTa (UDVA). Tautoxpova avaAuBnkav 1o d1aBAacTIKO o@AAua Kai n
KEPATOMETPIA TWV AcBevwyV. 'Eyive OUYKPION TWV TTAPAPETPWY QUTWY O€ KABE opada
QVAPECQ OTNV TTPOEYXEIPNTIKEG KAI OTIG JETEYXEIPNTIKEG TINEG KAl OUYKPION TWV
ATTOTEAEOUATWY AVAPECA OTIG BUO OMAdEG. H TTUKVOTNTA TwV £vOOONAIGKWYV
KUTTAPWYV KATA TNV TEAEUTAIO PETEYXEIPNTIKN ETTIOKEWN, TO OPAIPIKO I00OUVANO, KAl TO
I000UVANO APECTIOONG O KABE opada ouyKpiBnKav Pe TNV TTPOEYXEIPNTIKI TIKA,
OAAG Kal JETAGU TwV opadwyv. To BaBog dicioduong Tng dilaocuvdeong KOAAayOvou
OUYKPIONKE JETALU TwV OPAdWYV. O dIOPOPEG PETAGU TTPOEYXEIPNTIKWYV KAl
METEYXEIPNTIKWV TINWV agloAoynBnkav e paired samples t-test. AGloAoyriBnke n
OUOXETION TWV KUPTWV KEPATOUETPIKWY, TOU ETTIOIWKOUEVOU BABoug
PWTOATTOdOUNONG, ToU BABoUG dicioduong TNG dIACUVOEDNG KAl TOU TTAXOUG
Kepartoeidoug pe mn BeAtiwon otnv CDVA kai UDVA kai oTIG dU0 OPABES EEXWPIOTA.
Me Tnv xprion ypauuIkAG TTaAivopdunong aglioAoynonkav n KupTr KEPATOPETPIA Kal
TO EMOIWKOUEVO BABOG PwTOATTOdOONNONG GAV TTIBAVOI TIPOYVWOTIKOI TTAPAYOVTEG
yia Tnv peteyxeipnTikl CDVA. To TooooTo Twv aoBevwyv Pe BEATIWoN HeyaAUuTEPN
atro 2 YPAUUEG OTITIKAG 0EUTNTAG Snellen o€ KABe opada cuykpiBnke he TO TEOT x?. H
TIUA p MIKPOTEPN aTTO 0,05 BewpriOnke oTaTIOTIKA onPavTIKh. OAa Ta dedouEva
OUAEXBNKav o€ @UANO dedopévwy Excell (Microsoft, Redmond, Washington, USA).
To otaTmoTiko TTakETo SPSS 18.0 Xpnoiyotroindnke yia Tn oTaTioTiIK avaAuon (SPSS
A.E., Chicago, IL, USA). Mg 10 oTaTIoTIKO TTpdypapua G*Power TTpaydaToTroinenke
avaAuon post-hoc yia TNV 1I0XU TNG HEAETNG WG TTPOG TNV CUYKPIoN TNG KN
Sl0pBwpEVNg OTITIKAS 0EUTNTAC. >4

8.4. 2° okéAoG: avaAuon TTOPAMETPWY TTOU APOopPoUV TV
aloONTIKOTNTA KAl TNV TTOIOTNTA TNG OAKPUIKAG OTIBAdAG KAl TV

VEUPWOT) TOU KEPATOEIDOUG

2710 OeUTEPO OKENOG TNG KAIVIKAG MEAETNG avaAuBnkav n aioBnTikdTNTA TOU
KEPATOEIDOUG, 0 XpOVOG dIA0TTa0oNG TNG OOKPUIKAG OTIRAdAG, N METPNON TNG BACIKAG
€KKPIONG OaKPUWV Kal N €IKGVA TOU UTTOETTIONAIAKOU VEUPIKOU TTAEYUATOG, TOU
OTPWHATOG TOU KEPATOEIDOUG KAI TOU KEPATOEIDIKOU £VOOBNAIOU TTO TNV CUVECTIAKI)

MIKpookoTTia. Me BAaon atroteAéopata TTPonyounevnG HEAETNG yIa TRV aloONTIKOTNTA
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KEPATOEIDOUG PETA aTrd eTéPPaon d10pBwaong TNG JUwTTiag Ye Excimer laser
UTTOAOYIOTNKE OTI Y1 VA £XOUME 1I0XU 95% yia Tnv avixveuon KAIVIKG GnuavTIKAG
dlapopdg oTNV AIoBNTIKOTATA TOU KEPATOEIDOUG XpeiddovTav 30 TTEPITTOU a0BEVEIG YE
€CENIOOOUEVO KEPATOKWVO, PE BACT Ta TTpOAVAPEPBEVTA KPITAPIA EVTAENG Kal
atrokAelopou. Or aoBeveic utreARBnoav otnv eréuBaocn Tnv ouvdeon KoAAaydvou
KEPATOEIDOUG CUPPWVA HUE TO TIPWTOKOANO TNG ApEadng OTTWG TTEPIYPAPETAI OTO
KepaAaio 8.3.1. Tng TTapouoag daTPIPAG.

8.4.1. KAivikn a§ioAéynon

MNa v yeAéTn auth, eravaAdpBape agloAdynon Twv acbevwy 1, 3, 6, 9, 12, 18
Kal 24 yAveg peteyxelipnTika. O1 aoBeveig EAafav odnyieg va diakdWouv Tn Xprnon
QPOKWV ETTAPNG TOUAAXIOTOV OKTW EROONADES TIPIV ATTO KABE TTIOKEWN, WOTE va
aTTOPEUXOOUV TTIBAVEC ETTITITWOEIS 0TV PETPNOT TS AlodnTIKOTNTAC. 2!

2€ KABE TTIOKEWN, EKTOG ATTO TIG TTPOAVAPEPOEITES ECETAOEIS OTOU AOBEVEIG
auToUG TTPpayuaTOoTTOINONKAV Kal 01 £EAG:
e AicBnoiopeTpia kepaToEldoUG pe To aloBnoidpeTpo Cochet-Bonnet
e MéETtpnon Tou Xpovou diaoTTaong TNG OAKPUIKAG oTIRAdAG
e MéETtpnon TG BAoIKAG EKKPIoNG dakpUwV Pe Schirmer test utrd TOTTIKI) AvaloBnaoia

H pétpnon Tng aioBnTikATNTAG £YIVE XPNOIUOTIOIWVTAG TO AIOBNCIOUETPO
TUTIoU Cochet-Bonnet.?*? To 6pyavo autd amoTeAeital ammd éva vaihov vijua e 60
XINIOOTA prikog kail 0.12 x1IAlooT1d o€ d1aueTpo. H duvaun 1Tou aokeital amrd 1o viua
oTav ayyiel Tov KEpAToEIdN €ival avTIoTPOPWG avaioyn Pe To uAKog Tou. O idiog
TTOPATNENTAG TTPAYUATOTIOINCE OAEG TIG JETPAOEIG OTOV KEVTPIKO KEPATOEIDN. TO VAN
METAKIVOUVTAV TTPOG TOV KEPATOEION OUAAG UTTO KABETN ywvia. H eTTaQr] Tou vipaTog
ME TOV KEPATOEIDN AVIXVEUONKE YE EAAPPA KAuyn oTo viiua. O1 aoBeveig koitouoav
KaTeuBeiav ePTTPOG Kal TOug ¢NTRBNKE va ava@Eépouv TTOTE TO EPEBICPA £yIve aloBNTO.
Edv dev utripxe atmokpion OTNV TTPWTN ETTAQPI], TO JKOG TOU VIUATOG YEIWVOVTAV
Katd 5,0 mm woTe va augnBei n akapyia Tou, Kai n diadikaoia eravalauBavovrav
€wg OTOU 0 a0B¢eveiG avéPepe aiocONUa TTAQPNG OTOV KEPATOEIDN. TO HEOO PAKOG
VAPATOG, aT1TO £va EAAXIOTO 3 ETTAPWY PE BETIK avTaTTOKPIon aTTd TOV aoBevr),

BewpnBnke OTI €ival 0 0UdOGS evaloONaiag.
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Eikéva 24: To aiobnoiéuerpo Cochet-Bonnet.**?

MNa tnv agloAdynon g dakpuikAg oTIBAdAG TTPAYUATOTIOINONKE NETPNOT TOU
Xpovou diaoTtraong TnG. ‘Eyive evoTaAagn ToTrKou avaiodnTikou Kal Xpwor Tou
KEPATOEIBOUG PE PAOUPOOKEIVN. TNV CUVEXEIQ O A0OEVAG AVOIYOKAEIVE UEPIKEG POPEG
Ta BAEQAPA WOTE VA YiVEI OJOIOUOPPN KATAVOWN TNG XPWOTIKAG OTAV DAKPUIKI)
oTIBAdA. ZTNV OUVEXEID ¢nTOoUVTAV ATTO TOV 0BV va KpaTthoel Ta BAEQapa avoixTd,
KAl UE QWTIOPS PTTAE TOU KOBAATIOU WOTE va €MITEUXOE POOPIOCUOS TNG
@PAOUPOOKEIVNG PETPOUVTAV O XPOVOG UEXPI VA EPUPAVIOTE TO TTPWTO JAUPO CNUEIo
oTNnV €M@AVEIQ TOU KEPATOEIBOUGS (dIACTTACN dAKPUIKNG OTIBAdAG).

MNa Tnv agloAdynon g PBaoikng EKKPIONG OAKPUWYV, E£YIVE JETPNOT TOU PIKOUG
dIaBPOoxNG €I0IKWY TAIVIWY Schirmer's HeTA a1t 5 AETTTA TTOU TOTTOBETOUVTAV OTOV

KATW BAEQapPIKO OAKO KOVTA oToV £€w KavBO uTrd TOTTIKA avaiobnaoia.
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Eikéva 25: AiaBpoxn tng dakpuikng otiBadag ue pAoupookeivn (a) kai diaomracn 1ng
oakpuikng oriBadag (b), Schirmer test (c) (www.varpa.es/research/optics.html)

H ouveoTioKkr JIKPOOKOTTIA agIOTToINONKE yia TRV agloAdynon Tou
UTTOETTIONAIOKOU VEUPIKOU TTAEYPATOG. 2€ KABE £¢£TAON OI TPEIG UWPNASTEPNG
TTOIOTNTAG EIKOVEG TOU UTTOETTIONAIOKOU VEUPIKOU TTAEYHATOG €TTIAEXONKAV aTTd évav
éutrelpo TrapartnEnTh. O1 eIKOVEG TTOU avaAuBnKav TTOCOTIKA PE E10IKO AOYIOUIKOU
emmegepyaoiag eikévag otn Matlab (Matlab, MathWorks A.E. Natick, MA). Kata 1n
OIAPKEIN TNG ETTECEPYATIAG, O XEIPIOTAG EVTOTTICE TO TTEPIYPAMMPA TOU KABE veUPOU,
XpnoIgotrolwvTag pia point-and-click u€Bodo (xelpokivntn IXVNAATNon), Kal To
AoyIouIKS UTTOAGYIZE TO CUVOAIKO PNKOG OAWV TWV VEUPpWY ava eikova. H péon Tiun
TOU OUVOAIKOU PAKOUG TWV VEUPWYV TWV TPIWV ETTIAEYUEVWYV EIKOVWY ava aoBevi ava

XPOVIKO ONUEIO UTTOAOYIOTNKE KAl XPNOIMOTTOINONKE yIa OTATIOTIKI) avAaAuon.
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Eixova 26: Mapddeiyua ixvnAdTnong Twv veupwyv arrod Tov XpHoTn €10IKou
TPOYPAUUATOS TTAVW OE EIKOVA UTTOETTIONAIAKOU VEUPIKOU TTAEyATOC QTTd TO
OUVEOTIQKO UIKPOOKOTTIO. KGBe KOKKIVOS KUKAOG avTioToIxEl o€ éva click amro rov

Xpnorn tou mpoypaduuarog. (apxeio BEMMOQO)

8.4.2. ZramoTikA avdAuon

E¢etdoaue TNV Katavoun Twv CuveXwv PETABANTWYV ue Tn dokipaoia Shapiro-
Wilk yia opaAdTNTa. ZUYKPIOEIG HETAEU TTPOEYXEIPNTIKWY KAl HETEYXEIPNTIKWYV TIMWV
o€ KABe xpovikd onueio TTpayuatotroindnkav yia Tnv euaicbnoia Tou kepaToeIdoU,
10 T€0T Schirmer, To TFBUT, kai T0 PAKOG Twv veupwv. O1 Sla@opEG HETAGU
TTPOEYXEIPNTIKWY KAl HETEYXEIPNTIKWYV TIHWV EKTIUABNKav ye paired samples t-test,
€AV o1 JETABANTEG €iXav WIA KAVOVIKH KOTAVOWT], KABWG Kal Pe Tnv doKiyaaoia
Wilcoxon Signed Rank, epdoov ol uetTaBAnTéEG dev gixav Kavoviki katavopr|. To
oTaTIoTIKO TTakéTo SPSS 15.0 xpnoiyotroindnke (SPSS A.E., Chicago, IL, USA). O

TINEG p MIKPOTEPES aTTO 0.05 BewpriBnkav OTATIOTIKA ONUAVTIKEG.
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9. ATroTeAéopaTa

9.1 MNeipapaATIKO HEPOG
9.1.1. EvuddTtwon KepaToEIdoug

2TATIOTIKA ONPAVTIKN dlapopd PpEBnKe HETAEU TNG PEoNG evudATWONG OTNV
OMAda TWV AKTIVOBOANUEVWY KAl TRV OPAdA TWV PN OKTIVOBOANPEVWY KEPATOEIDWV
(Eixéva 27). H péon evuddatwaon Tou KEPATOEIOOUG OTNV AKTIVOBOANUEVN oudda
Bpédnke va gival 69.8% (Tuttiké o@aApa [SE] 0.4%), evw oTn pun akTivoBoAnuévn
opdada ATav 72.2% (SE 0.3%), (t = 4.693, Babuoi eAeubepiag [DF]: 40, p <0.001,
independent samples t-test). Ta amoreAéopata Tou poviéAou ANCOVA ftav
OTATIOTIKA ONUAVTIKA, UTTODEIKVUOVTAG OTI UTTAPXE AVIXVEUOIUN dlIapopd oTNV Uypn
(evudaTwpévn) pada TWV KEPATOEIdWY PETALU Twv opadwyv (F = 33.286, p <0,001).
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Eixova 27: Aiaypauua mAaigiou kar armoAnéewv (Bnkdypauua) evudarwaong rou

KEPATOEIOOUS OTIC QUO OLIADEC.

72



9.1.2. lNNayog KEPATOEIBWV

To 1ax0G TOU KEPATOEIBOUG, OTTWG METPAONKE PE TO YNPIOKS TTAXUUETPO, NTAV

850um (SE 32um) otnv opada Twv akTivoBoAnuévwy Kepatoeldwy kai 899um (SE

30um) oTn opdada TwV PN akTIVOBOANUEVWY KEPATOEIdWY. H péan diapopd PeTagU

TWV OPAdWYV dev ATAV OTATIOTIKA onuavTikn (t = 1.111, df: 40, p=0.273, independent

samples t-test), Eikova 28).
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Eixova 28: Aiaypauua mAaigiou kai arroAnéewv (Bnkdypauua) maxuueTpiag rou

KEPATOEIOOUC OTIC OUO OLIADES.
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9.1.3. ZUNTTIECTOTNTA KEPATOEIBOUG

H péon kAion ouptrieong Tou KEPATOEIBOUG OTNV OPAdA UTTO aKTIVOBOAIa ATav
0.11mN/um (SE 0.01) kai otn pyn-aktivoBoAnuévn opada frav 0.08mN/um (SE 0.01).
MapoAo 1Tou o1 akTIvOBoAnuévol KEPATOEIDEIG ixav augnuévn KAion TG KAUTTUANG o€
OX£0N ME TOUG PN akTIVOBOANUEVOG, N O1aPOPA JETALU TwV OUAdwWY OeV 1AV
oTaTIOTIKG onpavTikn (t = 1.721, df: 40, p = 0.093) (Eik6va 29).

0,204

0,159

slope (mN/um)

0,054

0,00

| I
irradiated corneas non-irradiated corneas

Eixova 29: Aiaypauua mAaigiou kair armoAnéewv (Bnkdypauua) yia tnv KAion tng

KQUTTUANG CUUTTIECNC TOU KEPATOEIOOUS OTIC OUO OUADEC.
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9.1.4. AvaAuon cuoxETiong

H evuddaTwaon Tou KepATOEIdOUG BPEONKE va CUOXETICETAI BETIKA PE TO TTAXOG
TOU KEPATOEIDOUG. H ouoxETion fTav otatioTika onuavTikh. (R katd Pearson = 0.71,
didotnua gutmoTtoouvng [Cl]: 0.52 o€ 0.84, p <0.001), (Eikdva 30). H ouoxéTion Tou
TTAXOUG TOU KEPATOEIDOUG PE TNV EVUOATWON NTAV ETTIONG OTATIOTIKA ONUAVTIKA O€
KABE opada KEPATOEIDWYV EEXWPIOTA (OTNV aKTIVOBOANUEVN opdda: r kard Pearson =
0.78, Cl 0.53 €wg 0.91, p <0.001, oTn pun-akTivoBoAnuéva opdda: r katd Pearson =
0.74, Cl 0.45 €wg 0.89, p <0.001). Aev BpEBNKE OTATIOTIKA ONUAVTIKI) CUOXETION OUTE
METALU TNG KAIONG ouuTTieong Kai TG evudatwong (r kata Pearson = -0.14, Cl -0.43
€wg 0.17, p = 0.124), oUTe PETALU TNG KAIOT OUPTTIEONG KAI TOU TTAXOG TOU
Kepatoeidoug (r kata Pearson = -0.18, Cl -0.46 £éwg 0.13, p = 0.43).
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Eixova 30: Aigypauua S1aoTopds TOU TTAXOUS KEPATOEIOOUS (O€E Um) OE OXEON LUE
TNV evudarwon (%). O1 uaup&eS KOUKIOES avTIOTOIXOUV OTOUS AKTIVOBOANUEVOUS
KEPATOEIOEIC KAl O ASUKEC LIE UQUPO TTEPIYPAUUA OTOUS 1N aKTIVOBOANUEVOUCG.
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9.2. KAIVIKG pépoG, 1° okéAog KAIVIKAG HEAETNG

2apAavTa oKTW aocBeveig (60 0@BaAUOI) JE KEPATOKWVO TTEPIARPONKAV OTN
MEAETN. H péon nAikia katd Tnv oTiydr TnG eméuBaong Nrav 28 + 5.82 €1n (supog 17-
39 £1n). n y€on peTeyxelpnTIKA TTapakoAoudnon nrav 39 £11 prvec.

Ta dnuoypa@ikd oToIXEIA TWV A0BEVWV KAl OI TTPOEYXEIPNTIKEG TIMEG
mrepIhauBavovrtal otov lMivaka 2. O1 d1aQOopEG HETAGU TWV OPAdWY O€ OAEG TIG
TTOPAPETPOUG EKTOG ATTO TO KEVTPIKO TTAX0G KEPATOEIOOUG dEV ATAV OTATIOTIKA
ONMAVTIKEG.

Na TNV KaAUTEPN AVTIOTOIXION TWV OPAdWY TTPAYHATOTTOINCAUE OUYKPIOT TOU
oTadiOU TOU KEPATOKWVOU TWV acBevwy KABe opadag Katd 1o cuoTnua Amsler-
Krumeich ([Mivakag 1). Z0pgwva pe autd To cUoTAPA OTAdIOTTOINONG, O KEPATOKWVOG
dlaipeital o€ 4 oTtadia avaloya ue Tnv dIABAAcn, TNV TTAXUUETPIA, TNV KEPATOMETPIA
Kl Ta KAIVIKG TOU XapakTnploTIKA. ‘ETol oTnv opdda diacuvdeong koAAayovou 10
o@BaApoi gixav oTédio 1 KepaTokwvou, 17 o@BaAuoi eixav oTAdIO 2 KEPATOKWVOU
Kal TPEIG 0OPOBAAUOI ixav OTABIO 3 KEPATOKWVOU. 2TNV OPAda TNG CUVOUAOUEVNG
Bepartreiag 14 opBaAyoi gixav otddio 1 kEpaTto kwvou 14 o@BaApoi gixav oTadio 2
KEPATOKWVOU Kal dU0 o@BaApoi gixav oT1ddio 3 KEPATO Kwvou. H auykpion Twv
OpadwWY He TNV dokiaaoia x2 dev €0€IEE OTATIOTIKA ONUavTikA dlagopd oTo 0TAdIO TOU
kepatokwvou (P=0.56).

Stage | Nivakag 1: 2radiomoinon keparokwvou

Eccentric steepening kard Amsler-Krumeich
Myopia and astigmatism <5.00 D

Mean central K readings <48.00 D
Stage I

Myopia and astigmatism 5.00-8.00 D

Mean central K readings <563.00 D

Absence of scarring

Minimum corneal thickness >400 pm
Stage Il

Myopia and astigmatism 8.00-10.00 D

Mean central K readings >53.00 D

Absence of scarring

Minimum corneal thickness 300-400 pm
Stage IV

Refraction not measurable

Mean central K reading >55.00 D

Central corneal scarring
Minimum corneal thickness 200 pm
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Mivakag 2: Anuoypa@ik@ OToIXEIQ KAl TTPOEYXEIPNTIKES TIUES

Oudda PRK-
ZUvVoAo Oupdda CXL p'-
MeantSD CXL
n=60 n=30 value
n=30
HAkia (€Tn) 2815.82 2813.99 2717.24 0.53
MeTeyxeipnTikn
TTapakoAoubnon 39+£10.89 3919.34 39+12.41 0.95
(MAveg)
Pre-op UDVA
0.85+0.58 0.86+0.62 0.83+0.54 0.79
(LogMAR)
Pre-op CDVA
0.25+0.17 0.24+0.18 0.26+0.17 0.58
(LogMAR)
Pre-op K1 49.3413.61 | 49.48+3.55 | 49.19+3.73 0.75
Pre-op K2 45+2.49 45.14+2.73 | 44.85+2.26 0.66
oQaIpIKé 1I000UVANO
-3.94+3.55 -4.15+3.46 -3.73+3.69 0.65
d1dBAaong
I00QUVANO
) 5.82+3.94 613.65 5.62+4.27 0.72
ageaTiaong
KEVTPIKO TTAX0G
468142 448435 490438 <0.001
KEPATOEIDOUG (Um)
pre-op ECD
) 26431237 26741254 26121217 0.31
(cells/mm®)
CXL : diaouvdeon koANayovou kepaTtoeidoug, tPRK: topography guided
photorefractive keratectomy, Pre-op: mrpoeyxeipntikr}, UDVA: oTITIKr} oguTnTO
Xwpig 016pBwan, CDVA: o1tk ogutnTa pe d16pBworn, ECD: TrukvoTnTa
€vO0BNAIOKWYV KUTTApWV
pl-value: ot Tov éAeyxo t-test yia TNV GUyKpIoN TNE QvTioTOIXNS TTAPAUETPOU
avVAPECQ OTIG OUAdEG

AT1Té TO OUVOAO TWV aoBevwy, 12 xelpoupyrndnkKav APPOTEPOTTAEUPA. 2€ OKTW
aTTO AUTOUG KABE 0OPOBAANOG UTTAKE O€ DIAPOPETIKA Opada, dUo aTTd auToug
uttéoTnoav ap@oTtepoTTAcupn CXL kal GAAOI UO TTOU UTTECTNOAV QUQOTEPOTTAEUPN
ouvOuaouEvn BeparTreia.
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9.2.1. AtroteAéopara Totroypagiag

Katd tnv TeAeuTaia HETEYXEIPNTIKY ETTIOKEWN TA KEPATOUETPIKA (steep K1 kai
flat K2) ixav emmmedwOei kai 0TI dU0 opdadeg. O1 dIAPOPES TWV PETPACEWY TIPIV TNV
ETTEPRAON KAl KATA TNV TEAEUTAIO PJETEYXEIPNTIKI TTOPAKOAOUONON TAV OTATIOTIKA
ONMAVTIKEG, EKTOG ATTO TNV ETTITTEDN KEPATONETPIA OTNV OPAdA dlaoUvOEONG
KOAAayovou. Z1nv opdda diacuvdeong KOAayovou KEpAToeIdoUg N PEan EITTEdWON
TWV KUPTOTEPWV KEPATOUETPIKWY (K1) Atav 1.24D (p <0.001, paired samples t test)
Kal TwV AyoTEPO KUPTWV KEPATOMETPIKWY (K2) ATav 0.65D (p = 0.06, paired samples
t test). Ztnv opdda ouvduacouévng Bepartreiag n péon emrédwon ota K1 Arav 3.38D
(p <0.0001, paired samples t test) ka1 ota K2 Atav 2.37D (p <0,0001, paired samples
t test). Ooov a@opd TN CUYKPION PETAGU TWV OPAdWY KATA TNV TEAEUTAIA
METEYXEIPNTIKN TTApAKOAOUONON, BPNKAPE OTATIOTIKA ONUAVTIKES dlapopEG o€ KTkal
K2. O1 ipég Twv K1 kal K2 trapouoidlovral otnv eikOva 31. O1 JETEYXEIPNTIKEG TIMEG
KQl Ol OUYKPIOEIG PE TIG AVTIOTOIXEG TTPOEYXEIPNTIKEG KAl HETAEU TWV OPAdWV
TTapouciddovtal oTov Mivaka 3. ZTIG €IKOVEG 32-36 TTapoucIAlovTal TOTTOYPAPIES
aoBevwV TIPIV KAl HETA TNV ETTEPROON, KABWG Kal XAPTES d1APOPAG TTOU ETTIOEIKVUOUV
TNV BEATIWON OTNV KEPATOPETPIA KABWG KAl TNV OJOAOTNTA TOU KEPATOEIDOUG OTNV
opada TnNG ocuvduaouévng Beparreiag, Kal TNV oTaBepdTnTa KAl EAAPPA BEATIWON
otnv opada g atmAng CXL.
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Eikova 31: Aidypauua eE€Anénc tnS KepartoueTpiac aric OUo ouadec acBevwv. Mg

yaAddlioug pouBoug armreikovifovral ol TINES TNS KUPTOTEPNS KEPATOUETPIAS OTHV ouada

o1aouvoeong KoAAayovou. Me yaAalia Tpiywva arreikoviovrai ol TIUES TISC AlyOTEPO

KUPTNS KEPATOUETPIAS OTNV ouada O1a0UVOETEIS KOAAaydvou. Mg KOKkIvous pouous

arreikovidovral Ol TIUEG THS KUPTOTEPNS KEPATOUETPIAC OTNV ouada ouvouaouévng

Beparreiag. Me kOkkiva Tpiywva arreikovi¢ovrai ol TIES TNS AlyOTEPO KUPTNS

KEpPATOUETPIag aTnv ouada cuvouacouévng Beparreiag. Or Tiuéc givar o€ diorrrpicc. Ol

XPOVIKES OTIYUES OTIC OTTOIES AVTIOTOIXICOoVTAl OI TIUES Eival N TTPOEYXEIPNTIKN ETTIOKEWN

Kal o1 ETTIOKEWEIS TOV TTPWTO, TPITO, £KTO, évaro, 12°, 18°, 24° ueteyxeipnTiké uiva

KaBwWg Kal TNV TEAEUTAIA UETEYXEIPNTIKN ETTIOKEWN TOU KABE aoBevoUC.
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Eikoveg 32-36: 271i¢ €ikOveS 32 éwg 34 arreikovi{ovral XGpTes dlapopds Tormoypagiac
KEPATOEIOOUS a0BevwWYV TTOU UTTEBARBnOoav ag ouvOUaouévn Beparreia Kail OTIC EIKOVES
35 ka1 36 acBevwyv mou utTeBANBnoav og dlacuvoEon UOVO. 2€ KABe eIKOva apioTeEpd
euQaviCetal o xapTng NS dIAPopPAc, KEVIPIKA Kal TTAVwW EUQAVICETAl N LUETEYXEIPNTIKN
TOTTOYPQAQIA KAl KEVPIKA KAl KATW EUQAVICETAI N TTIPOEYXEIPNTIKN TOTTOypaQia. 2€ OAEC
TIC EIKOVES gival u@avnc N BEATIWON TwV KELATOUETPIKWY, TTIO ONUAVTIKI) OTOUC
aoBevéig mou utreBAnBnoav o€ ouvduaouévn Beparreia. 2€ KaBe eikova o€

UTTAPXOUV Ol TINES TWV KEPATOUETPIKWY YIQ TNV QVTIOTOIXN XPOVIKN OTIyun.

CT Comparison Display € 1
tTrace . mem
Axial Map ‘ CT Exam #3

Clinic
Physician
Operator

Sim K
7.85mm f 4298D @ 136"
817mm / 4130D @ 46
+168D 136"
801 mm / 4212D

I-S Axial Power @ 6.00 mm 257D

Axial Map 0 CT Exam #2

Clinic
Physician

7.33mm / 46.02D @ 135"
785mm / 4298D @ 45"

+305D 135"
7.59 mm / 44.45D

I-S Axial Power @ 6.00 mm 3.74

Eikova 32

80



Group: KERAT(

Axial Difference Map
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Eikova 33
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Eikova 34
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2€ OX€on YE TNV 0TABEPOTNTA TNG TOTTOYPAPIAG JETA TNV ETTEPPACT, BPNAKAME

OTI U0 oPBaAuoi o€ KABE opdda (6.7 %) €TEDEICAV PIA KUPTWOTN TWV
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KEPATOUETPIKWY PeYaAUTEPN atrd 0.75D katd Tn ouykpion TNG TEAEUTAIAG
METEYXEIPNTIKNG METPNONG UE TN METPNOT KATA TOV £KTO PETEYXEIPNTIKA priva GAAa
OAoI auToi OPOAAUOI gixav TTIO ETTITTEDN KEPATOPETPIKA O€ OXEON UE TA
TIPOEYXEIPNTIKA OTNV TEAEUTAIA TOUG ETTIOKEWN. ETNITTPOOBETA, N TOTTOYPAPia TOUG
ATav oTaBepn OTIG TTIO TTPOCQPATEG PETPAOEIG. 10 OUYKEKPIPEVA, PETA TOV £KTO
METEYXEIPNTIKA HAVA KOl JEXPI TNV TEAEUTAIA JETEYXEIPNTIKN ETTIOKEWN OTNV ONAdA TNG
d1a0UvdEOoNG KOANAYOVOU UTTAPEE HEON ETTITTEOWON TOV TTIO KUPTWYV KEPATOUETPIKWV
NG T1a¢NG Twv 0.6D (SD 0.83) kal Twv AlydTEPO KUPTWV TNG TAgNG Twv 0.34D (SD
0.98). 2tV opdada TNG ouvouaouévNG BepaTreiag N HEoN ETTITTEOWON TWV KUPTWV
kepatoueTpikwy ATav 0.42D (SD1.02) kai Twv Aiyétepo kuptwyv 0.26D (SD 0.80). O1
dIaQOPEG AVAPEDT OTIG OPADEG dEV ATAV OTATIOTIKA ONUAVTIKES (p=0.45, p=0.72,
independent samples t-test yia Tnv oUykpion TwWv OPAdwy TNV HETARBOANR KUPTWV Kal

AlyOTEPO KUPTWV KEPATOUETPIKWY QVTIOTOIXA).
9.2.2. ATroTeAéoHATA TTAXUHETPIOG KEPATOEIBOUG

2€ OXEON ME TNV TTOXUPETPIO TOU KEPATOEIDOUG, N dIAPOPA OTN PECT KEVTPIKA
TTOXUMETPIO HETAEU TwV dUO OpAdwy dev ATAV OTATIOTIKA CNPAVTIKI KATA TNV
TEAEUTAIO PETEYXEIPNTIKNA TTAPAKOAOUBNON eV OTTWG TTPOAVAPEPBNKE ATAV
OTATIOTIKA ONUAVTIKA TTPOEYXEIPNTIKA. Kal OTIG dUO OPABEG N METEYXEIPNTIKN
TTOXUMETPIO EiXE OTATIOTIKA ONUAVTIKA OIAQOPA YE TNV TTPOEYXEIPNTIKI], JOAOVOTI N
AETTTUVON TTOU UTTEOTN O KEPATOEIONG OTTO TNV £TTEURACN ATAV OPKETA TTIO ONUAVTIKA
oTnVv opada cuvduaouévng BepaTtreiag o€ oxéon PE TNV opada dlaouvoEong
KOAayovou. O1 HETEYXEIPNTIKEG TIMEG KAl O CUYKPIOEIG PE TIG AVTIOTOIXEG

TIPOEYXEIPNTIKEG KAl HETAEU TwV opddwv TTapoucialovtal atov [Mivaka 3.
9.2.3. ATroTeAéopaTa OTITIKAG 0§UTNTAG

21NV opdada dlaouvOEONG KOANAYOVOU KATA TNV TEAEUTAIO HETEYXEIPNTIKA
TTapakoAoubnon n géon OTITIKA ogUTNTA XWpPIig d10pOwan cixe BeATIWOEI KaTa 9.1
ypaupata omrTikAg o&utnTag LogMAR (SD 20.84) evw oTnv opada cuvduaouévng
Bepartreiag n p€on oTITIKY 0&UTNTA XWpPIG d10pOwon cixe BeEATIWOEI kKaTA 26.9
ypauuata otrTikAg ogutnTag LogMAR (SD 24.60), (p=0.004, indepentent samples t-
test yia Tn ouykpion Twv duo opdadwv) (Eikéva 37). H post-hoc avdAuon 1ox0og

ATTOKAAUWE OTI N 1I0XUG TNG MEAETNG OXETIKA PE QUTH TN oUuykpion ATav 84.46%.
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Change in UDVA
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Eixova 37: H ueteyxeipntikn mopeia tng ommikng oéutnrag xwpic 616pbwaon (UDVA)
Kai oTig dUo ouades. Me yaAalioug pouBoug arreikovifovrai ol TIES OTHV oudda
o1aouvdeons KoAAayovou. Me KOkkiva TeTpaywva arreikovi{ovral ol TIUEC aThV ouada
ouvouaouévng Beparreiac. O1 TiuéG avrioToixouv o€ orrTikiy oéutnta LogMAR. Ol
XPOVIKES OTIYUES OTIC OTTOIES AVTIOTOIXICOoVTAl OI TIUES Eival N TTPOEYXEIPNTIKN ETTIOKEWN
Kar o1 emiokéweig Tov 1°, 3°, 6°, 9°, 12°, 18°, 24° ueteyxeipntiké unva Kkabwgs kai atnv

TEAEUTQIA LUETEYXEIPNTIKN ETTIOKEWN TOU KABE aoBevoUc.

2€ oxXéon Je TNV BEATIOTA dlIOPBWEVN OTITIKI) 0EUTNTA, OTNV OPAdaA
d1acuvdeong KOAAayovou n péan BeATiwon KATd TNV TEAEUTAIA PJETEYXEIPNTIKI)
ETTIOKEWN O€ OXEON PE TNV TIPOEYXEIPNTIKA ETTIOKEWN NTAV 4.7 YPAUMOTA OTITIKAG
o¢utnTag LogMAR (SD 7,0) evw oTnv opada cuvduaouEvng Bepartreiag n avrioToixn
BeAtiwon Atav 8.6 ypduuarta omrTikig ogutnTag LogMAR (SD 6.9), (p=0.034
indepentent samples t-test yia Tn ouykpion Twv dUo opadwv) (Eikéva 38). Ta

atroteAéoparta TepIAaupBavovTal otov lNivaka 3.
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Change in CDVA
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Eixova 38: H ueteyxeipntikn mopeia tng BEATIOTA diopBwuévng omTikig oéutnTag
(CDVA) kai o1i¢ duo ouddeg. Me yaAalia retpaywva arreikovifovrai ol TIWES OThHV
ouada diaouvdeons kKoAAayovou. Me KOKKIVa TETpAywva arreikovifovral ol TIWES TV
ouada ouvouaouévneg Beparreiag. Or TiuéC avrioTolyouv o€ otrrikn oéutnra LogMAR.
O1 XPOVIKES OTIYUES OTIC OTTOIES AVTIOTOIXICOVTAl Ol TIUES Eival N TTIPOEYXEIPNTIKNA
ETTIOKEWN KAl 01 ETTICKEWEIS TOV TTPWTO, TPITO, £KTO, évaro, 12°, 18°, 24° usteyxeipnTiKo
UAva Kabwg Kai oTnv TeEAeuTaia UETEYXEIPNTIKN ETTIOKEWN TOU KABs aoBevoUg.

To 1000016 TwV a0BeVWYV TTOU KEPBIoAV OUO Ol TTEPICTOTEPES YPOAUMES
BéATIOTO dlopBWPEVNG OTITIKAG 0EUTNTAG Snellen ATav onuavTIK& uPnASTEPO OTNV
opada ouvduaopévng Bepatreiag oe ox€on YE TNV opada aoBevwy TTou UTTERARON o€
d1acuvdeon KOAayovou (27% oTtnv opada diaouvdeong KoAAayovou Evavt 63%
oTnv opada cuvduaouévng Beparreiag, p = 0.009, dokipaoia xz). Kavévag opBaApog
dev £xaoe TTaAvw atrd dUO YPAPUES OTITIKAG oguTNTag Snellen kal 0TIG dUO OpadeS. Ol
METABOAEG OTITIKAG OCUTNTAG ATTO TNV TIPOEYXEIPNTIKI) OTNV TEAEUTAIO METEYXEIPNTIKN
etmiokewn mmapouaoialovtal Tnv Eikéva 39. Ta amroteAéopara Tng OTITIKAG 0EUTNTAG

TTapouciddovtal otov Mivaka 3.
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Safety Chart
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20% B CXL group
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Loss 3 or Loss 2 Loss 1 No Change Gain 1 Gain 2 Gain 3 or
More More

Eikova 39: Aidypauua acedAsiag. 21o didypauua mapouaidlerai n paraBoAn tng
BéAniota diopBwuévn orrTik oéuTnTa o€ ypauués omrrikng oéutntag Snellen. O
UTTAPES QVTITTPOOWITEUOUV TO TTOOOOTO TWV A0BeVWYV KABE ouadag 1mou Eixe tnv
avrioroixn uerapoAn. Me yaAalio xpwua givai Ta TooooTd Twv acOsvwy arro tnv
ouada tn¢ O1acuvOECNS KOAAQyOVvouU Kai UE KOKKIVO XPWUA Ta TTOOOOTA atro tnv

ouada ouvouaouéEvne Beparreiag.
9.2.4. AtroteAéopara didBAaong

Ava@opikd pe Ta dIaBAAOoTIKG aTToTEAETUATA O1 DIAPOPESG AVAUETT OTIG
Opadeg oTo 0PAIPIKG 1I000UVAPO dIABAAoNG KAl 0TO I00OUVAUO AQECTIAONG KATA TV
TEAEUTAIO PETEYXEIPNTIKA ETTIOKEWN ATAV OTATIOTIKG onuavTikES (p=0.018 ka1 p=0.022
avTioTolxa, indepentent samples t-test). H dia@opd pyeTagu peTeyxeipnTIKOU KAl
TTPOEYXEIPNTIKOU G@AIPIKOU I00dUVapouU dIdBAaong dev NTav OTATIOTIKA ONUAVTIKH
oTnv opada trou utreBARON o€ dilaouvdean koAAayovou (p=0.43, paired samples t-
test) evw ATav oTaTIOTIKG CNPAVTIKI OTNV OPAdA TToU UTTERARBN 0€ ouvduaouEévn
Beparreia (p<0.0001, paired samples t-test). Napopoiwg n diagopd avaueoa oTo
TIPOEYXEIPNTIKO KAl TO METEYXEIPNTIKO I00OUVANO APECTIAONG OEV NTAV OTATIOTIKA
ONMAVTIKR TNV opada diacuvdeong koAAayovou (p = 0.45, paired samples t-test)

EVW NTAV OTATIOTIKA ONUAVTIKA 0TV opdda ouvduaouévng Bepartreiag (p <0.0001,
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paired samples t-test). O1 ETEYXEIPNTIKEG TIMEG KAI OI CUYKPIOEIG ME TIG AVTIOTOIXEG
TIPOEYXEIPNTIKEG KAl HETAEU TwV opddwv TTapoucialovtal atov [Mivaka 3.

To yéoo Babog ewToaTTodOUNONG OTNV OUAdA CUVOUAOUEVNG BEpaTTEiag
Arav 33.9 um (SD 8.9). Z1nv opdda Tng cuvduaouévng Bepartreiag n péon
emMOIWKOMEVN d16pBwon frav —1.23D (SD 0.69) (o@aipikd 1I00dUVAP0) vw N Péon
016pBwon TTou eTTeTEUXON NTav —2.32D (SD 1.37). To didypapua TnNG ETTIOIWKOPEVNG
WG TTPOG ETTITUYXAVOUEVN dIOPOwan TTapoucialeTal oTnyv eikéva 40.

-6 y >
30 eyes Overcorrected
-5 28 months postop
-4 .
) o
o
-3 410 F) 8

Undercorrected

y=1.113x - 0.8831

Rz =0.36519
0 ///o ) T T T T
1 /
1 0 -1 -2 -3 -4 -5 -6

Achieved Spherical Equivalent Refraction (D)

Attempted Spherical Equivalent Refraction (D)

Spherical Equivalent Attempted vs Achieved

Eikova 40: Aidypauua 1N EMOIWKOUEVNS WS TTPOC ETITUYXAVOUEVN 010p0wan
(o@aipikd 10000vauo). Kabe onueio avrioroixei o€ évav opBaAuo tng ouadag tPRK-
CXL. H mrepioxn tou diaypauuarog mavw armo tnv yaAadlia ypauun avrioTolxel o€
utTEPOIOPBWON Evw N TTEPIOXN KATW aT1To TNV yaAadia ypauun o€ urrodiopbwan. O
TTPACIVES YPAUUES OPIOBETOUV TOUS 0QOBaAuOUC ue opaAua evrog 0.50 diorrrpiac armro
TO OTOXO Kai 0 POl YPAUUES EVTOC 1 IOTTTRIAC. 2TO YKpI TTESIO ONuEIWVETaAl n) eéicwan
maAivdpounong mou avrioToIXEI TNV uaupn ypauun (regression line).
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AT TNV avaAuon cuoxETiIong PPEBNKE OTI BEATiwWoN aTnV BEATIOTA
d10pBwEVN OTITIKI 0EUTNTA OTNV OPAdA OIa0UVOEOTIG KOAAAYOVOU OXETICETAI BETIKA
ME OTATIOTIKA ONUAVTIKO TPOTTO PE TNV TIUA TNG TTPOEYXEIPNTIKNAG KUPTAG
kepatoueTpiag (Pearson’s r=0.71; P < 0.0001). Kapid GAAN TTapAaueTpOog OEV €ixe
OTATIOTIKI) ONUAVTIKI) CUCXETION PE TNV BEATIwoN oTnv BEATIOTA dlopOwévn OTITIKN)
o¢uTnTa. H BeATiwon oTnVv OTITIKI 0gUTNTA XWPIG dI6PBwaON eV €iXe KAPIA CUOXETION
ME KATTOIA OTTO TNG TIPOEYXEIPNTIKES TTAPANETPOG OTNV OPAdA TNG CUVOUAOHEVNG
Beparreiag. H BeAtiwon otnv BEATIOTA BI0POBWPEVN OTITIKY 0EUTNTA OXETICOTAV
OTATIOTIKA ONUAvTIKG Pe 1o BAB0G TG pwTtoatrodounong (Pearson’s r=0.58,
P<0.001), kaBwg kal Pe TO TTAXOG Tou KepaToeldoug (Pearson’s r=0.51, P< 0.006).
Agv UTTAPXE KOUIA OUOXETION TNG BEATIwWONG oTnV BEATIOTA BIOPOWUEVN OTITIKN
0oguTNTA UE TNV KEPATOUETPIA O€ AUTH) TNV ouAda. Ta atroTEAEOUATA TG CUOXETIONG
eMaviCovtal otnv €ikova 41. H BeATiwon oTnv OTITIKIA ogUTATA XWpig d10pBwon
€TTioNG OV €iXE KAUIA OUOXETION ME AAAEG TTAPANETPOUG. KAvovTag avaAuon
TTOAIVOPOPNONG PAVNKE OTI ONUAVTIKOI TIPOYVWOTIKOI TTAPAYOVTEG yIa TNV BEATIWON
otnVv BEATIOTA dlIoPBWEVN OTITIKI OEUTNTA NTAV N KUPTHA TTPOEYXEIPNTIKI)
KEPATOUETPIA KAl TO BABOG YwTOATTOdOUNONG (R2=0.22).
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Eixova 41: Aiaypauua diaoropds 1ng BeAtiwons atnv BEATIOTN d1opBwuévn OTTTIKA
oéutnTa o€ Ox€0N UE TNV KEPATOUETPIA TOU TTIO KUPTOU ueonuBpivou. Me paipeg
Koukideg arreikoviCovral ol opBaAuoi Tng ouddag diacuvoeans KoAAayOvou evw (e
AEUKEC KOUKIOES I paupo epiypauua armeikoviovral o opBaAuoi atnv ouada
ouvouaouévng Beparreiag. 2Tnv EIKOva uaviferal mions n ypauuikn maAivépouncn
TTOU QVTIOTOIXEl O KABE oudda EexwploTd.

9.2.5. ZuveoTIOKA HIKPOOKOTTIA (TTOIOTIKK) KOl TTOOOTIKA avdAuon)

ATIO TNV TTOIOTIKA avAAUCN TWV EIKOVWYV TNG OUVECTIOKAG JIKPOOKOTTIAG
TTAPATNPACAUE KAl OTIG dUO OUAOEG AOBEVWIV TNV XOPAKTNPIOTIKI KUWPEAWTA
dIauOPPWON TO OTPWHATOG, TRV UTTEPAVAKAAOTIKOTNTA KAl TV EPAUWON aTTd
TTUPAVEG KEPATIVOKUTTAPWY OTO TTPOCBIo oTpwua AdN atrd Tov TTPWTo £AEyXO0 £va
MAVO PETEYXEIPNTIKA. ZTNV OPGdO CUVOUAOPEVNG BEPATTEIOG N OVOUOIOYEVAG
UTTEPAVAKAQOTIKOTNTA TOU TTPOCBioU OTPWHATOG NTAV APKETA TTIO GNPAVTIKA A1To OTI

oTnVv opada diacuvdeong KOAAayovou.

Eixova 42: Eikoveg mpdobBiou (apiotepa) kai uéoou (6e€iG) oTpwuaros aoBevoug mou
utreAnBer o€ emréuBaon diaocuvOeeons kKoAAaydvou. ApioTepa aréikoveideral n
XQPAKTNPIOTIK KUWEAWTH SIauépewaon ToU OTPpwWUATOS Kal OEEIG YPAUUOEIOEIS
aKavoVvIOTEG OOLIEC.
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2€ 47% Twv 0PBaAPwWY TNG OPAdag ocuvduaouévng BEpATTEIag OTO ETTITTEDO
TOU OTTI00ioU OTPWHATOG BPEONKAV OOPES ATPAKTOEIDOUG KAl YPAUMIKOU OXUATOG ME
UYnAr avakAaoTIKOTNTA Ol OTTOIEG €ival KAl KAIVIKA OpaTEG OTNV BIOUIKPOOKOTTION
OQV EVTOTTIOMEVN UTTEPAVOKAQOTIKOTNTA OTO ETTITTIEOO TOU OTTIOBIOU OTPWHATOG

(otTioBio vepéAio) (Eikdva 43).

Eikova 43: Apiotepd: Eikéva ouvaoTiaknS LUIKPOOKOTTIaS OTo TTITTEDO TOU OTTIgBioU
OTPWNATOC TTOU EuQaVilel OOUEC ATPAKTOEIOOUS KAl YPAUMIKOU OXNUATOS UE UWNAR
avakAaoTikotnra. Agia: Eikova BIouIKPOOKOTTNONS OTNV OXIOUOEION Auxvid. Ta Asuka

BEAN deixvouv TIC TTEPIOXES E TO OTTIOBIO VEQPEAIO.

O1 TTUPAVEG TWV KEPATIVOKUTTAPWYV ETTAVEUPAVIOTNKAV 0 OAOUG TOUG
0POAAUOUG TNG OuAdaG dIaOUVOEONG KOAAQYOVOU PEXP! EVA £TOG UETEYXEIPNTIKA, EVW
oTnV opada ocuvduaouEévng BepaTTEiag Eva £T0G ETEYXEIPNTIKA OEV UTTOPOUCAUE VO
QVIXVEUOOUUE TTUPHVEG KEPATIVOKUTTAPWY OTO 43% TWV 0QOBaApwv. AUo Xpovia
METEYXEIPNTIKA 13% TWV 0@BaApwy TTOoU UTTERBAABNCAV o cuvduaouEvn BepaTreia
e¢akoAouBouoav va gu@avifouv EpUWan atTd KEPATIVOKUTTAPA OTO TTPOCOI0
OTPWHA, eVvw 0TO 20% TWV 0PBAAPWY TNG OPAdAG QUTAG EiXAUE XAMNAR TTUKVOTNTA
TTUPHVWYV KEPATIVOKUTTAPWY. [Napopoiwg dev UTTHPXAV QVIXVEUCIUEG UTTOETTIONAIOKEG
VEUPIKEG iveg o€ TTEPITTOU 43% TWV 0POBaApwyv oTnv opdda cuvduaouévng Bepatreiag
éva XpoOvo peTeyXelpNTIKA evw o€ TrepiTTou 10% Twv aoBevwy TNG opddag autrig duo
XPOVIO PETEYXEIPNTIKA TO UTTOETTIONAIOKA VEUPIKO TTAEYPA €akoAouBouoe va gival

TTOAU SUOKOAQ 0opaTo | onUavTIKG dlaTapayuEVO.
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Eixova 44: EikOves ouvaoTIakS UIKPOOKOTTIAS TTPOEYXEIPNTIKA (apioTepad), 1 univa

UETEYXEIPNTIKG (LEOO) OTTOU QaivETAl N EPLANWAON TTUPAVWY, KAl 6 LUNVES LUETEYXEIPNTIKA
(6€é1G) d1TOU QaiVETAI N UTTELAVAKAQOTIKOTNTA TOU OTPWMATOS KAl 1 ETTAVENQAVNON

TWV TTUPNVWV.

AVOQOPIKA UE TNV TTOOOTIKA avAAUGH TIG CUVECTIAKNG UIKPOOKOTTIOG BpAKapeE
o711 n dla@opd oTo BAabog dicioduong Tng dlacuvdeong KOAayovou avapeoa oTig dU0
OMAdEG ATAV OTATIOTIKA ONUAVTIKHA, a@ou £pTave oTa 269.8 um (SD 31.8 ym) oTnv
ouada diacuvdeong KoAAayovou kal ota 299.7 um (SD 29.8 um) otnv opdda
ouvduaopévng Bepatreiag (P=0.0008, independent samples t test). H rukvotnTa TV
evO0ONAIOKWY KUTTAPWY OEV €iXE OTATIOTIKA ONUAVTIKEG BIAPOPES AVAUETA OTAV
TTPOEYXEIPNTIKA KOl TNV JETEYXEIPNTIKN TIMN o€ K&GOe opdda oUTE KAl AVAPETQ OTIG
OMAdEG YETA TNV ETTEURAOT.

O1 OUYKPIOEIG TWV TTPOEYXEIPNTIKWY UE TIG PETEYXEIPNTIKES TINEG KA TWV
METEYXEIPNTIKWV TIHWV PETAEU TwV dU0 OpAdwyY KATd TNV TEAEUTAIa TTApaKoAoUOnon

oupTtrepIAapBavovtal atov lNMivaka 3.
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Mivakag 3: TiwéC TapauéTpwy UEAETNG OTNV TEAEUTAIT UETEYXEIPNTIKI ETTIOKEWN Kai

OUYKPICTEIC UE TTPOEYXEIPNTIKES Kal UETAEU TwV OuddwV

. Ouada PRK-
MeanSD ep L CXL pi-value
n=30 _
n=30
Last F/U UDVA
(LogMAR) 0.6910.58 0.27+0.25 0.0008
p value 0.0009 <0.0001
Last F/U CDVA
(LogMAR) 0.151£0.12 0.09+0.10 0.049
p value 0.017 <0.001
Last F/U K1 48.24+3.09 46.05+3.92 0.02
p value 0.0004 <0.0001
Last F/U K2 44.49+2.68 42.69+2.53 0.01
p value 0.06 <0.0001
Last F/U Sph. Eq. -3.79+£3.73 -1.5413.30 0.018
p value 0.43 <0.0001
Last F/U Def. Eq. 5.61+£3.92 3.38+3.19 0.022
p value 0.45 <0.0001
Last F/U CCT (um) 428152 4444124 0.17
p value 0.004 <0.0001
~CEUL) 54D 26924197 26114205 0.12
(cells/mm°)
p value 0.56 0.98
CXL : dlaouvdean KOAAaYOVOoU KEPATOEIDOUG
tPRK: @wT0d10BAQOTIKA KEPATEKTOUN KOBOdNYyOUNEVN ATTO TV
TOTTOYPAWIQ,
Pre-op: TTpogyXelpnTIKA,
UDVA: o1TIKr) 0gUTNTa XWpic didpbwon,
CDVA: o1rTIK} ocutnTa pe d16pbwon,
ECD: 1rukvoTtnTa £vO0ONAIOKWY KUTTAPWYV,
Last F/U: TeAeuTaia HETEYXEIPNTIKN ETTIOKEWN,
Sph. Eq.: o@aipik6 1co0duvauo,
Def. Eq.:1000Uvapo ageoTiaong, CCT:KEVTPIKO TTAXOG KEPATOEIDOUG.
pT-vaIue:, yla TNV oUyKPION TWV TINWYV YETAEU Twv OU0 ouddwy,
independent samples t-test
p value: yia Tnv gUyKpIion TwWV avaypa@OUEVWY TIHWY HE TIG AVTIOTOIXES
TpoeyxelpnTikég paired samples t-test,
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9.3. KAIviké Mépog, 2° okéAog KAIVIKAG MEAETNG

Eikool T€ooepig aoBeveig (30 paTia) pe KEPATOKWVO TTEPIANPONKAV OTN MEAETN.
H péon nAikia katd n oTiyur g diadikaaoiag frav 25 + 4,7 xpdévia (eupog 20-36
£tn).

9.3.1. ATroTeAéopaTa VEUPWOTG KEPATOEIBOUG

O1 y€oeg TINEG TWV ATTOTEAECPATWY TWV ECETACEWV KAl OI TIUEG P YIA TN
oUYKPIOT TOU TTPOEYXEIPNTIKOU KAl TG JETEYXEIPNTIKOU ATTOTEAEOUATOG O€ KABE
Xpoviké onueio TTapoucidgovtal otov Mivaka 4. To ouvoAIKO PAKOG TWV VEUPWYV avda
EIKOVA O€ KABE PETEYXEIPNTIKO XPOVIKO ONUEIO OUYKPIONKE UE TIG TTPOEYXEIPNTIKEG
TIuEG MEOW independent samples t-test. To CUVOAIKO PAKOG TwV VEUPWYV ava €IKOVA
€iXE MIA OTATIOTIKA GNUAVTIKI YEIWON KATA TOV TTPWTO PETEYXEIPNTIKO Prva, TTOU
QVTIOTOIXEI OTNV TTANPN ATTOVEUPWON TOU KEPATOEIOOUG YIa TTOAAOUG ATTO TOUG
a00eVEIG. 2TOUG AKOAOUBOUG PETEYXEIPNTIKOUG PIVEG, TO GUVOAIKO PIKOG TWV VEUPWV
ava eIKOva ETEIVE va augnBei oTadlokd PEXPI TO DEUTEPO £TOG PETEYXEIPNTIKA OTAV
QATTOKATAOTAONKAV TTANPWG OI TIPOEYXEIPNTIKEG HEOEG TIUEG (EIK. 45, EIk. 46). MNMapoAa
QUTA, OEV UTTIPXAV OTATIOTIKA ONUAVTIKEG DIOPOPES PE TIG TIPOEYXEIPNTIKES TIUEG ATTO
TNV £vaTn YETEYXEIPNTIKA ETTIOKEWYN KAl META. ZTATIOTIKA ONUAVTIKE d1a@QOopda TOU
OUVOAIKOU PINKOUG TWV VEUPWY avd €IKOVA PHETAEU TWV TTPOEYXEIPNTIKWY Kal
METEYXEIPNTIKWV TINWV BpEBnke otov 1 prva (p<0.001), 3 prveg (p<0.001) 6 prveg
(p=0,001) peteyxeipnTika (MNivakag 4).
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Eixova 45: MeteyxeipnTikn mopeia uéong Tiuns ouvoAIKoU UNKOUS UTTOETTIONAIQKOU
VEUPIKOU TTAEyuaTog ava eikova. KaBe onueio avrioToIXEl OE Pia XPOVIKY OTIyUn:

TTOOEYXEIPNTIKG (preop) kai atov 1°, 3°,6°, 9°, 12°, 18° kai 24° ueteyxeipnTiKO unva.

O1 umrapeg avrioroixouv ato 95% diGoTnua euTTIoTOOUVNGS TNS EONS TILUAG.
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Eixova 46: EikOveS OUVEDTIQKNS UIKPOTKOTTIAG arrd TO EMTITTEGO TOU UTTOETTIONAIGKOU
VEUPIKOU TTAEyuaTog opBaAuou acgBevoug mou utreBANGn o eméuBaon diacuvdeons
KOAAQydvou KeparoeidoUs TTPOEYXEIPNTIKG (TTAvw apIioTePd), Eva UNva UETEYXEIPNTIKA
(ravw O6€éId), evvéa UNVES UETEYXEIPNTIKA (KATW apIoTePA) Kal 6UO xpovia
HETEYXEIPNTIKG (KGTw O€€Iq).

9.3.2. AroteAéopata aioONTIKOTNTAG KEPATOEISOUG

H aioOnTikdTnTa TOU KEPATOEIBOUG OUYKPIONKE O€ KABE XPOVIKO ONnUEIO PE TRV
TTpogyxelpnTiKA TR pe TN dokiyacia Wilcoxon Signed Rank. H aioBnTikdTnTa TOU
KEPATOEIDOUG EIXE MIA ONUAVTIKY PEIWON KATA YETEYXEIPNTIKA ETTIOKEWN TOU TTPWTOU
MAVA, JE OTADIOKN ATTOKATACTACH TWV TTPOEYXEIPNTIKWY TIHWV PEXPI TOV EvATO
METEYXEIPNTIKO PAVA. ZTATIOTIKA ONUAVTIKEG BIAPOPES BPEONKAV OTOV TTPWTO
METEYXEIPNTIKO prva (p <0.001), Tpito peteyxeipnTikd piva (p <0.001) kai TO €KTO
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METEYXEIPNTIKO prva (p = 0.003). Z1oug 9, 12, 18 kai 24 prjveg, n aloOnTIKOTNTA TOU
KEPATOEIDOUG OEV NTAV ONUAVTIKA OIAQOPETIKI) O OXEON WE TIG TIPOEYXEIPNTIKEG TIMEG.
(Mivokag 4, Eik. 47).
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Eixova 47: MeteyxeipnTikn mopeia éong Tiung aiobnrikotnTac Keparoeidous. Kabe
OnWEio avTIOTOIXEl O€ I XPOVIKN OTIYUN: TTPOEYXEIPNTIKA (preop) kai atov 1°, 3° ,6°,
9°, 12°, 18° kai 24° uereyxeipntiko unva. O1 uTTGpes avriaroixolv oto 95% didotnua
EUTTIOTOOUVNG TS HEONS TIUNG.

9.3.3. AtroteAéopara SakKpUIKNAG oTIBAdAG

MNa TIG OUYKPIOEIG TWV ATTOTEAEOUATWYV TOU Xpdvou didoTraong OaKPUIKAG
oTIBAGdAG Kal Tou Schirmer’s TEOT 0€ KABE XPOVIKO ONUEIO METEYXEIPNTIKA UE TIG
TIPOEYXEIPNTIKEG TINEG XpNnoIdoTToInoape Ta paired samples t-test. Agv utriipxe
OTATIOTIKA ONUAvTIKA d1apopd O€ OTTOI0ONTIOTE XPOVIKO ONUEIO JETALU TNG
TIPOEYXEIPNTIKNG KAl TNG HETEYXEIPNTIKAG TIMAG TwV dUo dokipwy (MMivakag 4, Eikoveg
48 kai 49).
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Eixova 48: Meteyxeipntikn mopeia uéong niung armoreAéouarog Schirmer’s test. KaBe
OnWEio avTIOTOIXEl O€ I XPOVIKN OTIyUN: TTPOEYXEIPNTIKA (preop) kai atov 1°, 3° ,6°,
9°, 12°, 18° kai 24° uereyxeipntiko unva. O1 uTTGpes avriaroixolv oto 95% didotnua
EUTTIOTOOUVNG TS HECNS TIUNG.
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Eikova 49: Mereyxeipntikn mopeia uéong Tiuns xpovou d1acracnc OAKpPUIKAS
orniBadag. Kabe onueio avrioToIXEi OE LIa XPOVIKY OTIYUN: TTPOEYXEIPNTIKA (preop) Kai
arov 1°, 3° ,6°, 9°, 12°, 18° kai 24° uereyxeipntiko unva. O UTTGPES avTiaTolxolV oTo
95% oidotnua gutrioTooUvVNS TNS ECNS TILAG.
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Mivakag 4: Méoeg TINES TwV ATTOTEAEOUATWV Kal TIMES P YIO TN OUYKPION TNS
TTPOEYXEIPNTIKASG KAl TNS METEYXEIPNTIKNG TILUNG OE KABE XpovIKO onueio. H
aioénTIKOTNTA TTAPOUCIAETAl WS UECOS OPOC (EUPOC) Kal Ta AAAa dedouéva
mapouciadovral ws péon Tiun £ SD (tutrikn arrokAion). O1 OUyKpIoEIS THS
aiolbnrikornrag Eyivav ue Wilcoxon signed rank test kai ta utroAoira dedouéva Exouv

OUYKpIBei ue paired samples t-test.

Mivakag 4: MEoEG TIUEG KOl CUYKPIOEIG TTPO- KAI JET-EYXEIPNTIKWY TINWV

Pre-op. 1 month 3 months 6 months 9 months 12 months 18 months 24 months
5.8(5.0-
Sensitivity 6.0) 2.8(0.5-5.5) | 4.1(1.0-6.0) | 5.1(2.0-6.0) | 5.6(4.0-6.0) | 5.6(5.0-6.0) | 5.9(5.5-6.0) | 5.8(5.5-6.0)
P value <0.001 <0.001 0.003 0.581 0.290 0.129 0.679

Schirmer’s 9.79+6.74 10.50+£6.42 | 11.85+£6.967 | 10.28+6.09 | 10.77+7.58 | 12.61+7.18 | 13.00+6.93 | 12.73+6.52

P value 0.900 0.144 0.835 0.293 0.430 0.139 0.410

TFBUT 5.78+2.87 6.17+4.70 6.43+4.31 5.04+2.34 5.92+3.58 6.53+2.97 6.00+£1.57 7.42+1.97

P value 0.833 0.662 0.112 0.453 0.136 0.629 0.619
Nerve
lenath 16971670 163+371 663+788 919+549 14224920 13561756 14681798 1685601
eng
P value <0.001 <0.001 0.001 0.175 0.214 0.370 0.834
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10. ZulATNOoN

Ta arroTeAéoPaTA TOU TTEIPAPATIKOU HEPOG TNG MEAETNG MOG ETTIOEIKVUOUV OTI N
d1a0UVOEDN KEPATOEIDOUG PE pIBOPAARivn Kal UTTEPILOON AKTIVOBOAIQ £XEI AUEON
ETTiIOPAON OTNV EVUDATWOTN TOU KEPATOEIDOUG APECWG META TNV dladikaoia. H
QUOIOAOYIKN EVUBATWON TWV XOipElwV KEPATOEIdWYV gival 71.93% cUP@wva Je
TTPONYOUUEVES MEAETEG, % eV OTIC BIKEC PAG OUASES KEPATOEIBWV N EVUSATWON ATAV
69% oTOUG AKTIVOBOANUEVOUG KEPATOEIDEIG KAl 72% OTOUG W AKTIVOBOANUEVOUG
META atro euPRATITION O€ dIAAEIupa degTpAvng 20% (100TOVO DIGAEINUA). Z€
TTponyoupevn HEAETN atto Toug Wollensak kai ouv. he TV XprAon OTITIKAG
MIKPOOKOTTIAG @AVNKE OTI N dlacuvdeon KOAAayovou mmdpd oTnv £¢oidnon Tou
kepaToe1douc. 2! Tty TTapoUoa PeAETN TA ATTOTEAETHOTA HOG GUECA ETTISEIKVUOUV OTI
n diadikaoia auTtr) Ox1 HOVO £TMOPA TNV ££0idNON TOU KEPATOEIDOUG OAAG KAl OTAV
QUOIOAOYIKN EVUBATWON TOU.

H €AaOTIKOTNTA TOU KEPATOEIDOUG £XEI OEIXOET ATTO TTPONYOUUEVEG UEAETEG OTI
OXETICETAI OTEVA pE TNV eVUBATWON Tou.2**%*¢ Kepartoeideic oe o1dnuaTwdn
KATaoTaon QaiveTal va £Xouv auénuévn IKavoTnTa va diataboulv o€ oxEon e
QUOIOAOYIKA EVUBOTWHEVOUG KEPATOEIOEIG. EQOOOV N eAATTWON OTN EVUBATWON
MTTOPEI va 0dNnNynoel o€ Jia EAATTWOoN oTNV EAACTIKOTNTA, N EAATTWHEVN EVUDATWON
TWV KEPATOEIOWYV TTOU €XOUV UTTOOTEI dlaoUvOETn KOANQyYOVOU -ThnV OTToia
JIATTIOTWOAME OTNV TTAPOUCA PEAETN- UTTOPEI VA gival Evag TTapAyovTag, E0TW KAl
MIKPOG, TTOU CUMUETEXEI OTNV QUENUEVN BIOPNXAVIKA OTABEPOTNTA TTOU TTPOKOAEITAI
atro Tnv diadikaoia.

Ta atmroteAéoparta TNG dlIAoUVOEDTNG KEPATOEIDOUG £XOUV PEAETNOEI TEAEUTAIO
ME auENUEVO evOIaQEPOV O€ OIONPATWOEIG KEPATOEIDEIG UETA aTTd BAGPRN TOU
£vB00NAiou.32242%0 s pwva pe HEAETEC UETG TV £QAPUOYH TNS SIacUVdEoNC
KEPATOEIDOUG UTTAPXEI ONUAVTIKY BEATIWON 0T dIAUYEIQ TOU KEPATOEIDOUG KAl
MEIWON TNG TTAXUPETPIOG, MOAOVOTI auTO Bewpeital OTI gival Eva TTPOCWPIVO
atmroTéAeopa. 22249250 Tq arroTeAéOPOTA TOU TTEIPAUATOS HAC ETTIRERAIIVOUV TNV
KAIVIKA TTapatripnon O11 n evudATwaon ToU KEPATOEIOOUG UEIWVETAI APNECWS META TN
dladikaaoia.

2 € KEPATOEIOEIG TTOU UTTOBAANOVTAI O€ DIOOUVOEQT, EKTOG ATTO TNV BEATIWON

TNV OTITIKA O§UTNTA KAl TNV TOTTOYPA®ia £XEI PAVEI ATTO TTPONYOUPEVN MEAETN OTI
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TTOPOUCIACOUV Kal Hid PJEIWON OTO OUVOAIKO TOUG OYKO KABWG KAl OTNV TTEPIPEPIKA
TAXUMETPIO OTTWG AUTH) YETPIETAI UE TOPOYPAQIa |<eponoe|60L'Jc;.251 AvTiBeTq, TO
KEVTPIKO TTAX0G KEPATOEIOOUG UTTOPEI KAl va unv PEIwBEi. Mia TTponyouuevn HEAETN
Oev BPrKe Kapia HETABOAN OTO KEVTPIKO TTAX0G KEPATOEIDOUG YETA TN dladIKaoia
OTTWG AUTO PETPIETAI PUE UTTEPNXNTIKI TTAXUMETPIA KAl PUE OTITIKI TOJOYPOAQia GUVOXNG
TTpooBiou nuIPopiou, aAAG Bprike dIAQOPA OTTWG PETPIETAI ATTO OTITIKI TOPOYPAYIa, N
oTToia BewprBnke OTI oPeiAeTal 0 AAAAYEG OTNV AVAKAQOTIKOTNTA TOU
KEPATOEIBOUC. 22 TTNV TTapoUoa TTEIPAPOATIKY HEAETN TO KEVTPIKO TIAXOS BPEONKE
MEIWPEVO OTOUG KEPATOEIDEIG TTOU UTTECTNOAV dIaOUVOEDT O OXEON UE TNV OUAda
eAEyXou, aAAG N peiwon autry Ogv ATaV OTATIOTIKA onUavTikr). QOTO00, OTO KAIVIKO
MEPOG TNG MEAETNG PAG OI OPOAANOI TTOU UTTECTNOAV BIACcUVOECTN KOAAQYOVOU
BpéBnkav va £xouv OTATIOTIKA ONPAVTIKA PEIWHPEVO KEVTPIKO TTAXO0G YETA TNV
eméupaon. Eival mBavo 1o atroTEAECUA TOU TTEIPAPATIKOU OKEAOUG TNG MEAETNG YAG
VA OQEIAETAI OTO YEYOVOG OTI Ol X0iPEIOl KEPATOEIDEIG £XOUV TTOAU AUENUEVO TTAXOG
(oxedov dITTAGCI0) O€ OXEON WE TOUG AVOPWTTIVOUG, KABWG Kal aTnv NEB0dO
METPNONG TOU TTAXOUG. 2TNV TTEIPAPATIKA HOG MEAETN TO TTAXOG TOU KEPATOEIOOUG
BpEBnke va ival BETIKA OUOXETICOPEVO PE TNV EVUDATWOTN OTTWG £XEI AdN QAVEI OTN
BiBAIOYpa@ia.?*® ZupTIEPATHATIKA, KATTOIO UEIWOTN OTO TIAXOC TOU KEPATOEISOUG
QVOUEVETAI JETEYXEIPNTIKA AOYW TNG MEIWMEVNGS EVUDATWONG TOU KEPATOEIDOUG.
Mtropoupe va Bewpriooupe OTI gival TMOAvO n hEiwoN auTr) va avTioTadpieTal
MEPIKWG aTTd TNV aug¢non oTn SIAPETPO TWV IVIBIWV TOU KOAAAYOVOU PETA TV
SIacUVSEDN, N OTToIa £XEI PAVEI GE TTPONYOUHEVN HeAETN. 254250

Ta arroTeAéopaTa ToU TTEIPAPATOG MOG £DEICAV HIKPH, OAAG OXI OTATIOTIKA
ONPAVTIKR dIaQOPA OTNV CUPTTIECTOTATA TOU KEPATOEIDOUG. Z€ YIA TTPONYOUNEVN

ueAétn o Wollensak kai ouv.?*

Bprikav onuavTiky augnon oTtn BIOPNXavIKA 10XV O€
XO0iPEIOUG KAl avOPWTTIVOUG KEPATOEIDEIG OTTWG PAVNKE ATTO TOV UTTOAOYIOUO TOU
Young’s Modulus. H augnon nTav onuavTika geyaAutepn o€ avOpwtToug
KEPATOEIDEIG ATTO OTI O€ X0ipEIOUG. AUTO ATTOOOBNKE OTO TTAXOG TWV XOipEIWV
KEPATOEIOWYV, TO OTTOIO €ival TTOAU PJEYOAUTEPO ATTO TWV AVOPWTTIVWY, UE
ATTOTEAEOUA €VA PIKPOTEPO TTOOOCTO TOU OUVOAIKOU TTAXOUG va €x€l UTTOBANBEI OTNV
dlaoUVOEDN O€ OXEON ME TOV AVOPWTTIVO KEPATOEIDN. TNV TTAPOUCA TTEIPAUATIKI)
MEAETN uTTOAOYIOAME TNV KAAON TNG KAPTTUANG dUvaung TTPOG TTapaudppwaon otnv
KABeTn d1eUBuvon (CUPTTIECTOTNTA KEPATOEIOOUG) KAl OEV BPNKANE OTATIOTIKA
onuavTikr diagopd. Epdcov n dilacuvdeon agopd ta TpdoBia 300um Tou
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KEPATOEIDOUG CUMPWVA UE TIG ps)\éTeg,257 TO XANNAS TTOCOOTO TTAXOUG TOU XOipEIOU
KEPATOEIDOUG TTOU UTTECTN T dIOCUVOED UTTOPEI VO EUBUVETAI yIO AUTO TO EUPNMA.

EmmpdoBeTa, pia rponyoupevn HEAETN €XEl OEigel OTI n dlaoUvOEDN
KEPATOEIDOUG OEV TTPOKAAEI AUENON TNG CUVEKTIKNG dUVOUNG METAGU TWV TTETAAIWV
TOU KEPATOEIDOUG AAAG HOVO TNV CUVOXH METALU TwV IVIDIWV NECA O€ KABE TTETAANIO
QUEAVOVTOG TNV OKAUWYIO TOU KEPATOEIDOUG O€ OPICOVTIa (EQATITOMEVIKR) dlEUBuvOnN.
2TNV TTEIPANATIKA Hag dIATagn N akapyia otnv KABeTn dieubuvar] HETPAONKE PE
€MBUBUVON OTOV KEPATOEIDN OKIdAG JE OTPOYYUAN AKPN, N OTTOIx TTPOKAAEI
MEYOAUTEPN TTAPAUOPPWOT OTA ETTIPAVEIOKA TTETAAIQ O OoXEoN PE Ta BaBUTEPA Kal
OUVETTWG MIKPF 0AicBnon peTagu Toug. Apa n augnon NG akapyia otnv KABeETN
d1EUBuvaon €ival aVOPEVOUEVO va £EapTATal KAl aTTd au¢non TNG OUVOXNG TwV
meTaiwy, n oTroia gaivetal va pnv oupBaiver.?*®

‘ET01 AoITTév TO TTEIpAPaTIKG OKEAOG TNG HEAETNG PAG KATEDEICE EPYOOTNPIOKA
TNV EAATTWPEVN EVUBATWON TWV XOiPEIWV KEPATOEIDWY APECWG META TN dladIKATia
TNG d1IaoUVOEONG KEPATOEIDOUG. TO ATTOTEAECHA AUTO PETPAHONKE PE ATTEUBEIag
UTTOAOYIONO TNG EVUDBATWONG TOU KEPATOEIDOUG OE X0iPEIOUG KEPATOEIDEIG TTOU
utréoTnoav Tnv d1adIKacia o€ oUYKPIoN PE KEPATOEIDEIG TTOU eV TNV UTTEOTNOAV. TO
QAIVOUEVO AUTO UTTOPEI VO CUUMPETEXEI OTNV QugnuévnN aKauyia Tou KEpGTO£I600§,259
KaBwg Kal 0€ AAAEG 1I810TNTEG TNG DIAdIKOTIAG OTTWG N MEIWON Tou GYKOU TOU
KEPATOEIDOUG KAl N XPNOIUOTNTA OTAV AVTIMETWTTION TOU OIBUATOG KEPATOEIDOUG.
EmmpdoBeTa n aAAayr) autr) oTnv evudATwon Tou KEPATOEIDOUG, TTOU ETTNPEACEI TO
OUVOAIKO OYKO, avapéveTal va eTTNPEACE! Kal TO OIABAAOTIKO ATTOTEAECUA TNG
ETEPPAONG KABWG KAl TO ATTOTEAECUA TOU OUVOUAOWO TNG €TTEURAONG UE AEICEP
PwTOATTOdOUNOT. AUTO CUVAdE! PE Ta ATTOTEAEOPATA TOU KAIVIKOU OKEAOUG TNG
MEAETNG Pag OTTOU PAvNKE OTI UTTHPXE ONMAVTIKY UTTEPDIOPBWON OTOUG O0BEVEIG TTOU
uTTERBAABNOQAV OTNV oUVOUQCUEVN ETTENRACT, HOAOVOTI BEV UTTOPOUE VO
IOXUPIOTOUME OTI QUTH €ival n aiTia.

2TO TTPWTO OKEAOG TOU KAIVIKOU HEPOUG TNG MEAETNG JAG TTPAYUATOTTOINCAUE
MIa OUYKpPIoN avAPESa 0TO KAAOTIKO TTPWTOKOAAO TNG ApEadng yia Tnv dlacuvdeon
KEPATOEIDOUG KAl OTOV OUVOUOONO TOU PE ECATOUIKEUPEVN KABOdNYOUUEVN ATTO TV
TOTTOYPAQPia GWTOdIABAACTIKA KEPATEKTOMN TTpoNyNnBeica TnNG dilacuvdeang oToV idlo
XEIPOUPYIKO XPOVO. ZUPQWVA PE TN MEAETN MO N uN dlopBwpuévn KaBwg Kal BEATIOTA
d10pBwEVN OTITIKI 0EUTNTA €iXav dia onuavTikr BEATIWoN 0TOUG OPOBAAUOUG TTOU
utteBANBNoav oTn cuvduaouévn eTTEURAC 0€ OUYKPION ME TOUG 0QOaAuoug TTou
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utTEBAABNOAV oTnVv atTAr diacuvdeon JOAOVOTI KAl auToi BEATIWONKAV. 2Z€ Oxéon UE
TAV OTITIKI 0gUTNTA, N BEATIWON ATAV TTOAU TTIO CNPAVTIKI) TNV KN d10pBwuEévn
o1rTiKr) oguTnTa (UDVA) n otroia BeEATIWONKE KATA evveéa ypAPUATA OTNV OPAdA TNG
dlaocuvdeoNG Kal KaTd 27 ypAPuaTa 0TV ogada cuvduaouEVNG BEpATTEiag, evw N
BEATIOTN dl0pBwEVN OTITIKN 0gUTNTA BEATIWONKE KATA TTEVTE YPAPUATA OTNV Ouada
dlaocUvOEONG KAl KATA €VvEA YpANPATA OTNV opada cuvduaouévng Beparreiag. Kai
yla TIG OUO TTAPAUETPOUG TA ATTOTEAETPATA Eival TTAPOPOIA E TTPONYOUUEVEG UEANETEG
OuVvOUAOUEVNG BEPATTEiag. ZUPPWVA PE TO ATTOTEAEOUATA PNOG, AOBEVEIG TTOU
QVTIMETWTTICOVTAI £€0TW KAl hJE TTOAU PIKPR QWTOATTOdOMNON 0€ OUVOUAOHO PE
d1a0oUVOEDN €XOUV ONPAVTIKO TTAEOVEKTNUA OTNV OPACH TOUG XWPIG va XAVOUV TO
OQeNOG TNG 0TABEPOTNTAG ETA TN OlaoUVOEDT. To AfICep OTEPEAG KATAOTAONG TTOU
XPNOIUOTTOINONKE OTN OUYKEKPIPMEVN UEAETN ETTEDEICE AOPAAEIQ KAl
ATTOTEAEOHATIKOTNTA. ZUUPWVA JE TN BIBAIOYpaQia £XEI TTAPOUOIO ATTOTEAECUA GOOV
aQopPd OTNV PWTOATTIOSOUNTN CUYKPIVOHEVO WE Ta AEIZEP SleyepUEVWY Dipepv. 238239
2.€ TTPONYOUNEVN MEAETN PE AEICEP DIEYEPUEVWV DIHEPWYV KOl TTAPOPOIO OXEDIATUO UE
TN OIKIA Pag €TTioNG BPEONKE onuavTikr) BeEATiwon TNG 6paong Twv acBevwy o€
aoBeveic TTou UTTEBANBNOAV o€ ouvduaopEévn Bepartreia o€ oUYKPION PE AOBEVEIG TTOU
uTreBARBNCaV o€ dlaouvdeon koAaydvou.2°

[Mponyoupueveg HEAETEG OPOAAUWYV TTOU UTTERANBNCAV o€ dlIaoUVOEDN
ETTEDEICAV OTI UTTAPXEI OTABEPOTNTA GTNV OTITIKA OLUTATA XWPIG O10pBwaon PETA TNV
eTENPAcN N akOua Kai Yk BeATiwon. Mia TTponyouuevn avadpouiky) MEAETN
eEDEICE PeATiwon TNG TagnG Tou 0.15 LogMAR oTtnv BEATIOTN dIopOwPEVN OTITIKN
o&UTNTa o€ Tpia XpOvIa,??® evid pia GAAN peAETN €dei€e BeATiwon 0.09 LogMAR oTnv
BEATIOTN dlopBwpEvN OTITIKN oguTNTA o€ Tpia Xpovia kal 0.15 LogMAR oTnv un
Si0pBwuEVN OTITIKA 08UTNTA.?? Mapopoiwe He AUTEC TIC HEAETES, N TTAPOUTT HEAETN
katédelge BeAtiwon katd 0.09 LogMAR kai katd 0.18 LogMAR oTnv BEATIOTO
O10pOwWWEVN OTITIKA 0EUTNTA KAl 0TNV UN d10pBwPEVN OTITIKA 0EUTNTA, AVTIOTOIXA, TWV
o@BaApwyv TTou UTTEBANBNOAv o€ atTAr] dlaouvoeon.

2.€ P10 TTPOCQPATA dNUOCIEUPEVH TUXAIOTTOINUEVN TTOAUKEVTPIKI KAIVIK) OOKIMN
TNG d1A0UVOEONG KEPATOEIDOUG CUYKPITIKA PE OPAdA EAEYXOU, TTOU
Tpayparotroindnke oTig Hvwuéveg MNMoAiteieg, Bpébnke BeAtiwon katd 0.11 LogMAR
otnv BEATIOTN dlopBwuEvn oTITIK oguTNTa Kal Katd 0.09 LogMAR oTnv un
SI0pBwWHEVN OTITIKA 0EUTNTA £va XPOVO WETE TNV BlacUvdeon.?! H SikA pag peAén
ME MEYAAUTEPO XPOVO TTaPAKOAOUBNONG €dWOE TTAPOUOIA ATTOTEAEOUATA.
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2XETIKA JE TNV TOTTOYPAPIa KAl TNV KEPATOPETPIA KAl Ol OUO OUAdEG gixav
BeATiwon aAAG oTnv opada cuvduaouEvng Bepartreiag n MITTEdWON ATAV TTIO VIOV
AOYW TNG pwToaTTOdOUNONG. ‘EXEl EVOIAQEPOV VA TTAPATNPIOEI KAVEIG OTI OTNV
opada dlacuvdEoNG KOAAAYOVOU TOV TTPWTO PETEXEIPNTIKO YAVA, OTTWG QAIVETAI OTNV
eIkKOva 31, uTTapxel €viovn KUPTWON N OTToia UTTOPEi va atrodoBei oTnv uTTEPTTAQTIa
TOU €1MONAiIoU | o€ OiIdNUA PETA TNV ETTEPPAOCT. ZTNV TTPOOPATN TTOAUKEVTPIKA
TUXQIOTTOINUEVN CUYKPITIKA KAIVIKF) dOKIUA TNG dlIaouvOETElG KOAAayOvVou TO eUpnua
TNG KUPTWONG OTOV TTPWTO Prva eTTIRERAIONKE, EVW N CUVOAIKA TTITTEOWON Eva
XPOVO PETEYXEIPNTIKA OTNV KUPTI KEPATOUETPIA ATAV 1.6 DIOTITPIES, TTOAU KOVTA
SnAadh o1o Bikd pag atrotéAeopa.?®’ H ouvexduevn emmmédwon oTnv opdda TNG
OuUVOUAOUEVNG BEPATTEIG ATTO TO TTPWTO £WG TOV EKTO PETEYXEIPNTIKO PrvaA UTTOPEI
va a1rodoBei o€ UTTOOTPOPr) TNG ETTIONAIOKAG UTTEPTTAACIOG. ZUUPWVa PE TA
QATTOTEAEOUATA PAG UTTAPXEI ONUAVTIKO OPEAOG O OXEON UE TNV ETTITTEDWON TOU
KEPATOEIDOUG o€ 0POBaAuoUG TTou UTTEBARBNCav 0Tn ouvduaopévn Bepartreia o€
oUYKPION YE TOUG 0PBaAPOUG TTou UTTERARBNoav oTn dlacuvdeon KOAAAYOVOo n oTToia
QVTIOTOIXEI Kal uE TNV BEATIWON TNG OTITIKAG 0&UTNTAG. H BeATiwon oTnv BEATIOTA
d10pBwHEVN OTITIKI 0EUTNTA KABWG Kal TO KEPOOG O€ YPANMPES OTITIKAG OLUTNTAG
Snellen otnv opdda cuvduacouévng Bepatreiag utropei va ammodobei oTnv
€CATOMIKEUON TNG PWTOATTOdOUNONG KAl 0TNV ETTAKOAOUON BeATiwWoN TNG
TOTTOYPOQPIKAG aVWUAAIAG.

‘Eva TTOAU onuavTikG eupnua TG HEAETN PAG gival OTI o€ oxEon PE TV
TOTTOYPAQIKA OTABEPATNTA PETA TNV ETTEUPAON OEV UTTOPECAUE VA AVIXVEUOOUNE
d1apOoPOTToINON AVAPECT OTOUG OPOAAUOUG TTOU AVTIMETWTTIOTNKAV PE dlaoUVOEDn
KOAAQyOvouU Kal TouG 0QOBAAPOUG TTOU AQVTIUETWTTIOTNKAV PE TNV OUVOUAOMEVN
Bepartreia, ag@ou Kal o1 dUO OPAdEG ETTEDEICAV TTAPOUOIO CUUTTEPIPOPA HUE
IKOVOTTOINTIKI) OTABEPATNTA TNG TOTTOYPOQPIAG HETA TOV EKTO METEYXEIPNTIKO UAvVA.
MT1TOpOUUE VO CUPTTEPAVOUUE AOITTOV OTI N ETTIPAVEIAKT QuTOATTOOOUNON, ME TOV
TPOTTO TTOU TTPAYMOTOTTOINONKE OTNV JEAETN HOG OEV UTTORABUICEl TO KAIVIKO
atroTéAeopa NG d1a0UVOEDONG KEPATOEIDOUG WG TTPOG TNV OTABEPOTNTA.

Mapopoiwg, JEYAAn onuacia £Xouv Ta ATTOTEAECUATA TNG TTOIOTIKAG Kal
TTOOOTIKNG OUYKPITIKAG agI0AOYNONG TOU ATTOTEAEOUATOG TNG dlIaoUVOEDNG
KOAAQYyOVOU OTNV PIKPOAVATOUIO TOU KEPATOEIDOUG OTIG U0 OUADES, OTTWG AUTO
QAIVETAI OTNV CUVECTIAKI) MIKPOOKOTTIA. ATTO TIG EIKOVEG TNG OUVECTIAKNAG

MIKPOOKOTTIOG BPAKAUE TN XAPOKTNPIOTIKA €PAHWON ATTO TTUPFVEG KEPATOKUTTAPWV
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KABwG Kal TNV XAPOKTNPIOTIKA KUWEAWTI UTTEPAVAKAQOTIKI dIANOPPWOn TOU
TTPOCBioU OTPWHATOG N OTToia ATTOdIdETAI OTNV AUENUEVN OPATOTNTA KAl TO 0idnuaA
OTO KUTTOPOTTAQOHO TWV KEPATOKUTTAPWY TTOU £XEI AON TTEPIYPAPEI O€
TTPoNYoUEVES PEAETEC. 202027284 H emraveppdvion TOV TTUPAVWY TWV KEPATOKUTTEPWY
OTO TTPOCOI0 OTPWHA ATAV OPKETA TTIO KABUOTEPNUEVN OTOUG KEPATOEIDEIG TNG
opadag ouvduaopévng BepaTreiog TTapa oTnv opada dlaouvdeong KoAAayovou. H
OPATOTNTA TOU UTTOETTIONAIOKOU VEUPIKOU TTAEYMATOG ATAV TITWXN N
KATOKEPPATIOPEVN O€ avTiBeon Pe TNV ouada dlaouvOeong KOAAayOdvou 0TV OTToix
TO UTTOETTIONAIOKO VEUPIKO TTAEYypa fiTav AdN opaTd aTrd TOV TPITO WG £KTO
HETEYXEIPNTIKG prva.?*® Opola ammoteAéopara BPAKAE Kal aTrd To SeUTEPO OKEAOC
TNG KAIVIKAG MEAETNG PAG OTTOU EPPABUVOUNE TTEPICCOTEPO KAl UE APIOUNTIK)
avaAuon oTnv midpacn TnG dlaocuvdeong KOAAYOVO OTO UTTOETTIONAIOKO VEUPIKO
TAéypa. 2%

H utrepavakAaoTIKOTNTA TOU TTPOCBIOU OTPWHPATOG fTAV TTIO £VTOovn OTNV
opada ouvduaopévng Bepatreiag. ETITTPOoBeTa BprKaPE OTO OTTIOBIO OTPWHA O€
47% Twv 0POaAuwyY 0TV oudda ouvduaopévng BepaTreiag OTI UTTHPXE TTEPIOXA ME
YPOUMOEIDEIG KAl ATPOKTOEIDEIG DOUEG ME UYWNAT aVOKAQOTIKOTATA. AUTEG OI OOEG
€iXAV OUOXETIOTEI O€ TTPONYOUNEVN JEAETN PE METAVACTEUOT KOl EVEPYOTTOINON
KEPATOKUTTAPWY Kal augnuévn evatroBeon koAAaydvou, atrodiopydvwaorn Tou
KOAAQyOVOU Kal TTapaywyr TTEPICOEIAG EEWKUTTAPIAG OUTIag aTTd TA EVEPYOTTOINUEVA
KEPATAKUTTAPA TOU OTTIoBI0U OTPWHATOC.2%® KAviké auTd PTropei va Trapatnpnei
aTro TNV BIOPIKPOOKOTINON OTNV OXIOUOEIdN AuxVvia wg NTTIO VEQENIO OTO OTTIOBI0
OTPWHA APKETA EVTOTTIONEVO. TO OTTIoBIO VEQEAIO OTADIOKA YiVETAI TTIO MTTIO KAl
METAKIVEITAI TTPOG TA EPTTPOG OTOUG TTEPIOCOTEPOUG OODEVEIG.

ATIO TNV TTOCOTIKN a§I0OAGYNON TNG OUVECTIOKAG HIKPOOKOTTIAG OTO OKENOG
auTd TNG KAIVIKNG HOG HEAETNG BprKape OTI To BABOG dicioduong TnG dlaouvoEong
KOAAQyOVOU OTOV KEPATOEION NTAV ONUAVTIKA NEYAAUTEPO OTOUG OPOAAPOUG TTOU
QVTIMETWTTIOTNKAV PE TNV CUVOUAOUEVN BEpaTTEia O€ OUYKPIOT YE TOUG OPOAAUOUG
TTOU AVTIYETWTTIOTNKAV JOVO JE TNV dlacuvdeon. AUTh gival n TTpWTn GOopa TToU
avaépeTal éva TéTolo eupnua. EmmpdoBeta Bprikaue O11 n €TTidpacn Tng
ouvOUAOUEVNG BEPATTEIQG OTA KEPATOKUTTAPA HTAV TTIO £VTOVN KAl DINPKECE
TTEPICTOTEPO ATTO OTI N AVTIOTOIXN £TTIOPACT TNG ATTARG dlaouvdeonG. AUTEG Ol
dlapopég Ba ptTopoucav va armrodoBouv o€ Hia TTIo IoXupr dpdacon TnG diaocuvdeong
KOAAayoOvou AGYyw TIG puTOATTOdOMNONG TNG OTIBAdAg Tou Bowman. %€ pia
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TTponyoupevn HEAETN N EAAEIYN TNG oTIBAdAG Bowman £xel BewpnBei utreuBuvn yia
BabUTePN Slgioduon TN PIBOPAABIVNS OTO OTPWHA TOu KepATOEIBOUG. 2%
EmmpdoBeta avapépetal otnv BiBAoypagia 61 n EAAeIYn TG oTIBAdAG QUTAG, META
aTTO PWTOATTOdOUNOT UTTOPEI va DIEUKOAUVEI ueyaAuTepn digioduan TNG UTTEPIWOOUG
OKTIVOBOAIOG OTO OTPWHA TOU KEPATOEIDOUG, EQOOOV OTO PUOIOAOYIKO KEPATOEION N
oTIBAGSa Bowman atmoppo@d onuavTiké TTooooTé TNG akTIvoBoAiag autic.2" 2% H
TTUKVOTNTA TwV £VOOBNAIOKWY KUTTAPWY OEV ETTNPEACTNKE O€ KaWia atTd TIG dUO
OMAdEG £TMIOEIKVUOVTAG £T01 OTI OTAV OI TTPOUTTOBE0EIC AOPAAEIQG, TTOU APOPOUV OTO
TTAX0G TOU KEPATOEIDOUG, TNPOUVTAI, N cUVOUAOUEVN BEpaTTEia OO0 Kal N ATTAN
dlaocuvdeon gival aoPaAEig yia 1o evooBrAio.

O onuavtikdTEPOG TTPORANUATIOUOG KATA TO OXEDIAOUO TNG OUVOUACHEVNG
Bepartreiag NTav 10 METEYXEIPNTIKO TTAXOG KEPATOEIDOUG. H @wTOdI0OAAOTIKN
KEPATEKTOMI OXEDIAOTNKE PACIOUEVN OTO TTAXOG TOU KEPATOEIDOUG KABE aoBeVOUG e
MEYIOTO BABOG Ta 50 um evw n d16pBwaon oTOXOG dIAPOPPWONKE £TOI WOTE VA
apaipedei 0 EAAXIOTOG dUVATOG 1I0TOG. ['VwpiovTag atrd TTPONYOUUEV TTIAOTIKK
ueAéTn'?! 6T ouvduaopévn BepaTreia 0dryNoE o€ JIGBAATTIKN UTTEPDIOPBWON
atmro@acioaue va dlopBwaooupe Ewg 33% TO CPAIPWHATOS KAl £WG 66% Tou
QOTIYUATIOPOU EVW KAI TO TTOCOOTO £6ATOMIKEUONG dlAUOPPWONKE avaloya Ue TO
TTAX0G TOU KEPATOEIDOUG. Ta ATTOTEAETUATA TNG TTAPOUCAG PEAETNG £TTIONG £0€IEAV
OTI N ouvduacopévn Bepartreia odnyei o€ uTTEPdIOPBWON diaBAaoTIKG. O1 TTEPICOOTEPOI
OUYYPOQEIG CUPNPWVOUV OTI TO PEYIOTO BABOG PwTOATTOOONNONG TTPETTEI VA Eival TA
50 um g@boov TTapapEvouv 400 um UTTOAEITTOPEVOU OTPWHATOG YIA VA YiVEl PE
ao@dAeia yia To £vS0BRAAI0 N diaoUvdeon koMaydvou. 21260270

AGYW TOU TTEPIOPICPOU OTO UTTOAEITTOUEVO TTAXOG META TNV GWTOATTOdOUNON
OEV UTTOPECANE VA KAVOUUE TUXAIOTTOINON KATA TNV KATAVOUN TwV acBevwy, KATI TTOU
BewpnTIKA Ba PTTOPOUCE VA £I0AYEI CUCTNHATIKO OQAAUQ OTNV OUYKPITIKA JEAETN Kal
atroTeAei éva TOavo TTEPIOPIOPO TNG MEAETNG pag. MNap’ OAa autd ol dUo ouddeG ixav
avTIoTOIXNOEi 0OV aPopd TO OTABIO TO KEPATOKWVOU, KABWS Kai TNV nAikia. 2’ ‘Evag
OKOPA TTEPIOPICPOG TNG HEAETNG AUTNG €ival OTI Oev CUNPTTEPIAGBAUE Evav 0QOAANO
atro KABe aoBevr) aAAG KATTOIOI XEIPOUPYNBNKAV QUPOTEPOTTAEUPA. 2€ KABE ouada
OUo aoBeveic (4 oBaAuoi) eixav uTToOTEI AUPOTEPOTTAEUPN BeparTTeia, KATI TTOU
UTTOPET VO BEwpnOEi PEIOVEKTNHA TS OTATIOTIKAG pag avaAuong,?’? uoAovoTi o
KEPATOKWVOG €ival YIo ACUPMPETPN TTAONON.
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Katd cuvétreia 10 TTpwTo OKEAOG TOU KAIVIKOU JEPOG TNG TTAPOUCAG HEAETNG
eTTEDEICE OTI O OUVOUAOHOG TIG DIOCUVOEDNG KOANQYOVO E ECATONIKEUPEVN
PWTODIABAACTIKA KEPATEKTOMN HE TO AEICEP 2TEPEAG KATAOTAONG OONYEI OE GNUAVTIKN
BeATiwon TNG OTITIKAG OZUTATAG TV a0BEVWYV Kal dIOKOTTA TNG £EEAIENG TOU
KepaTtokwvou. H emidpaon tng dilacuvdeong KoAAaydvou oTav akoAouBei Tnv
PWTOATTOdOUNOT OTTWG TTPAYUATOTTOINONKE OTN PEAETN PJAG QAiVETAI va gival TTIO
IoXupr o€ oxéon Pe Tnv mmidpacn TnG d1aouvdeong KOAAayOvou KATd TO
TIPWTOKOAAO TNG ApE€0dNG PE BACN TA ATTOTEAECUATA TNG CUVECTIAKNG MIKPOOKOTTIAG.

210 OeUTEPO OKENOG TNG KAIVIKAG HOG MEAETNG N TTOOOTIKN avaAuon Twv
€IKOVWYV TOU UTTOETTIONAIOKOU VEUPIKOU TTAEYMOTOG OTTO TNV CUVECTIOKI] JIKPOOKOTTIA
ATTOKAAUWE OTI N vEUPWON TOU KEPATOEIOOUG PEIWVETAI ONUAVTIKA TOV TTPWTO
METAXEIPNTIKO PAva Kal atrokabioTatal oTadlokd o€ eTTITTEdA TTAPOUOIa KE TA
TIPOEYXEIPNTIKA PEXPI TOV €vaTO TTEPITTOU PAva. Ol EIKOVEG TTAPONKAV ATTO TO KEVTPIKO
KEPATOEIDN ETMIOEIKVUOVTAG TNV TTUKVOTNTA VEUPIKWY IVWV OTNV TTEPIOXT O€ KABE
XPOVIKA OTIYMN Kal OxI TNV TTPOEAEUCT) KAl TNV TTOPEIA TNG ATTOKATACTAONG
OUYKEKPIMEVWYV VEUPWYV. Ta OTTOTEAECUATA TNG CUYKEKPIPEVNG MEAETNG OUVADOUV WE
TA ATTOTEAEOUATA TTPONYOUNEVWV TTOIOTIKWY AVAAUCEWY OUVECTIOKNG MIKPOOKOTTIOG
o€ aoBeveig TTou utreBARBNoav oe dlaocuvdeon KOANAyOVOoU. Z€ Pia TTPONYyoUUEVN
TTOIOTIKA MEAETN @AVNKE OTI N VEUPWON TOU KEPATOEIOOUG CEKIVAEI VO ETTAVEPXETAI TOV
TPITO PAVA PETE TN BlaoUvdeon KoAaydvou.?*® O1 ouyypageic avagpépouv 6T o€
avTiBeon Pe TO TTPWTO PNAVA, TA VEUPA €ival OpaTd OTOV TPITO PAva aAAdG OxI akéua
OTNV TTUKVOTNTA TTOU €iXAV TIPOEYXEIPNTIKA. Z€ pia GAAN PeAéTN?®? avagpépeTal pia TTio
ypriyopn avakapyn Tou UTTOETTIONAIOKOU VEUPIKOU TTAEypaTog AdN atrd Tov TTPWTo
MAva n otroia OAOKANPWONKE £E1 UAVEG PETEYXEIPNTIKA, OAAG OXI OTA TTPOEYXEIPNTIKA
ETTITTEdA PEXPI DUO XPOVIa PETA TN dIadiKacia. 2Tn OIKA JOG TTOOOTIKI) MEAETN TO
OUVOAIKO PAKOG VEUPIKWYV IVWV avA €IKOVA £XEI auEnTIK TAaN PEXP! Kal Tov 24°
METEYXEIPNTIKO urva TTapOAo TTou AdN ATTO TOV £VATO PETEYXEIPNTIKO Prva Ogv eixaue
OTATIOTIKA ONUAVTIKEG OIOPOPEG PE TIG TIPOEYXEIPNTIKEG JETPAOEIG.

Ava@opikd Pe TRV AloONTIKOTNTA N HEAETN PAG OTTEDEIEE OTI UTTAPXE! MIA
ONPAVTIKI TTPOCWPIVA UTTOAIoONCia HETEYXEIPNTIKA OTTWG AVAUEVETAI ATTO TNV
TTPOCWPIVA ATTOVEUPWON. ZTNV OJAda TwV aoBEVWV TTOU CUUTTEPIEANPONCAV O€
auTd TO PHEPOG TNG MEAETNG AVIXVEUCAUE TTOAU ONUAVTIKA PEiwON 0TV aloBnTIKOTNTA
Eva PNva PETEYXEIPNTIKA N oTroia oTadIOKA ETTAVIABE HEXPI TOV EVATO UETEYXEIPNTIKO
pAva.
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2€ MO TTPOOQATN PEAETN TNG AIOONTIKOTATAG KAl TIG VEUPWONG TOU
KEPATOEIBOUC HETA atré BlacUvSean KoAMayovou og kouvéNa,?’® pdvnke 6T N
aIoONTIKOTNTA ETTAVAKTNOE QUOIOAOYIKEG TINEG 90 NUEPEG PETA TO XEIPOUPYEIO KAl N
TTUKVOTNTA VEUPIKWYV IVWV ETTAVAABE 0TO QUOCIOAOYIKO PETG aTTO 180 nUEPEGS. TN dIKN
MOG MEAETN TOOO N AI0BNTIKOTNTA GO0 KAl N TTUKVOTATA TWV VEUPIKWY VWV
XPEIAoTNKAV EVVEQ UAVEG VIO VO ETTAVEABOUV O€ TTEPITTOU PUOIOAOYIKO ETTITTEDO.

2.€ AAAeG OI0OAQOTIKEG ETTEUPACEIG HEAETEG AVAPEPOVTAI TTOIKIAEG XPOVIKEG
TTEPIODOI YIa TNV ATTOKATAOTACN TNG AIOONTIKAG AEITOUPYIAg Kal TNG VEUPWONG TOU
KEPATOEIDOUG. 2TNV GWTOdINBAAOTIKN KEPATEKTOUN Kal TNV epi-LASIK n aioBnTikétnTa
YUPVAEI OTO TTPOEYXEIPNTIKO ETTITTEDO TTEPITTOU TPEIG EWG £EI MINVEG META TO
xelpoupyeio evw otnv LASIK avagépetal 011 XpelaleTal atmo £E1 UAVEG £wg
TTEPICTOTEPO ATTO £va XPOVO YId TNV ATTOKATACTAON TNG AloBNTIKATNTAG TOU
kepaToe1douc.' %1% Te oyéon pe TNV TTUKVOTNTA TWV UTTOETHIONAIOKWV VEUPIKWV
IVWV OUPQWVA JE TTPONYOUNEVES MEAETEG XPEIAZETAI £WG dUO XPovia heTA atmo PRK
Kal TTEvTe Xpovia petd atmo LASIK yia va eravéANBel TTANpwg. O1 diagopég oTn
XPOVIKHA OIGPKEIA TNG ATTOKATACTAONG TNG VEUPWONG OAVAUETO OE DIAPOPETIKEG
XEIPOUPYIKEG TEXVIKEG NTTOPEI va o@eilovTal 0TNV dlagopd TOCO TNG aITiog 600 Kal TNG
€KTAONG TNS APXIKAS BAGBNG OTIC VEUPIKEG iveg. %8107

H atmrovelpworn Tou KEPATOEIDOUG ATTOTEAEI AITia yia TNV {npo@OaAuia TTou
gival pia atrd TIG MO YVWOTEG ETTITTAOKEG TNG DINBAACTIKNG XEIPOUPYIKNG KAl TNG
XEIPOUPYIKNG TOou KepaToeIdoUg. O1 acBeveic avagépouv EnpdTnTa Kal aioBnua ¢évou
OwWPATOG Kal Ta atroTeEAéoPATA TOU Schirmer’s TeoT Kal Tou Xpdvou dIdcTraong TNG
OOKPUIKNG OTIBAdAG UTTOPEI Va ival TTABOAOYIKA £wG Kal TPEIG EWG £C1 PNVEG META
atro emEPPaon. Ta eupripata auta gival o EVTOVa O A0BEVEIG TTOU £X0UV
uttoPBANBei o€ LASIK oe oxéon pe aoBeveic TTou €xouv UTTORANBEI O€ ETTIPAVEIOKEG
TexvikéC.2 1% e pia peAétn petd amé epi-LASIK @dvnke 0TI Sev UTIAPXE! PEIWON OTO
Schirmer’s Te0T OAAG UTTAPXEI MIA MIKPF JEIWON OTO XPOVO dIA0TTA0NG TNG OAKPUIKAG
OoTIBAdAG TOV TTPWTO PETEXEIPNTIKO prva.” Ze pia GAAN PEAETN BPEBNKE pEiwON GTO
Schirmer’s TeoT aAAG Ox1 0TO XpdVvo didoTTaong NG dAKPUIKAG OTIBAdAG O a0BEVEiQ
TTou €xouv uTToBANBei og PRK.'! T1n Bikid pag peAétn mapdAo TTou n aiodnTikeTnTA
MEIWONKE Ta atToTEAEOUATA deEiXVouv OTI BACIKNA £KKPIoN OAKPUWYV Kal O XPOVOG
d1doTraong TNG dAKPUIKNG oTIBAdAG dev TTnpealovTal atrd Tnv dlaocuvoeon
KOAayovou. QoTO00 o1 aoBeveiG TTOU CUNTTEPIEANPONOCAV OTn PEAETN gixav AGBeEl

odnyia va xpnoIJoTrolouV TeXVNTA dAKpUA XWPEIG ouvTNPENTIKA KAl ITTOPET auTd va
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eTnpéace BeTIKA TO ATTOTEAEOMA TNG dAKPUIKAG oTIBAdAG. ETriong ytropei n
A1I0ONTIKOTNTA TOU TTEPIPEPIKOU HEPOG TOU KEPATOEIDOUG TTOU OEV ETTNPEACTNKE ATTO
TNV €TEPPAON A AKOPA KAl N AVWUOAN dpacTnPIOTNTA TWV AKPWTNPICOUEVWV
VEUPWYV VO CUPUETEXOUV OTN SIATAPNON TNS TTapaywyng Sakpuwv.™

Mia onuavTikKA TTAPpAPETPOG TTOU APOopPd TNV ACPAAEIa TwV A0BEVWV
uttoBaAAovTal o€ eTTEPRAOEIS DlaoUVOEONS KOAAaySVouU gival TO yeyovog OTI aoBeVEig
ME KEPATOKWVO QAIVETAI VA £XOUV dIATAPAYHEVN VEUPWON, AloONTIKOTNTA KAl
AsiToupyia TG Sakpuikig oTIREdAg.2%2% MponyoUpevn peAETN Exel Deiel OTI
aIoONTIKOTNTA €ival HEIWMEVN OE OAEG TIG CWVEG TOU KEPATOEIDOUG TWV Q0BEVWV KAl
HEAIOTA avaAoyIkd PE To oTadIo TNG vooou.?®* O Dogru kai ol ouvepydTeg Tou?*
£€0e1Cav OTI OPOAAUOI PE KEPATOKWVO £XOUV XAPNAOGTEPN TTUKVOTNTA KAAUKOEIOWV
KUTTAPWV. 2€ CUPQWVIa Pe auTd oI ouyypageic BprAkav 0TI oI a0BEVEIG auToi £Xouv
ONPAVTIKA XauNAOTEPO XPOVO dIAoTTaoNG OAKPUIKNG OTIBAdAG HOAOVOTI deV gixav
MEiwoN oTa atroTeEAEopATa Tou Schirmer’'s Te0T. 21N OIKIA JOG Oudda acBevwy n
aIoONTIKOTNTA QAIVETAI VA €ival QUOIOAOYIKH TTPOEYXEIPNTIKA, JOAOVOTI OV
OUYKPIBNKE e OPAdA EAEYXOU PUOIOAOYIKWY KEPATOEIDWYV. QOTOCO AUTO ATAV
QVOUEVOPEVO £QOOOV Ol TTEPICTOTEPOI ATTO TOUG A0BEVEIG OTNV OUAdA PEAETNG Eixav
apxoOpevo aTadio kepaTtokwvou. H Baoikh €kkpion dakpUwWV @aiveTal va ivai

(PUOIOAOYIKI] OTOUG Q0BEVEIG Jag TTpoeyXelpnTIKG >

EVW 0 XpOVOG dIACTIO0NG
OOKPUIKNG OTIBAdAG QAiVETAI VA Eival HEIWPEVOG O€ CUPQPWVIA JE TA EUPHPATA TNG
HeAéTNG Tou Dogru Kai Twv ouvepyaTwy Tou.2%° @ewpnTIKA N PEIWPEVN AIoBNTIKOTATA
Ba uTTOPOUCE PETEYXEIPNTIKA VA TTPOKOAECEI ONUAVTIKA TTpoBARuaTa {npoPBaApiag
O0TOUG a0 Beveig TTou UTTORAAAOVTAI O€ dlIaoUVOEDN KOAAayOvou aAAG Ta
ATTOTEAEOUATA TNG HEAETNG PAG ETTIOEIKVUOUV OTI KATI TETOIO OEV OUUPAIVEL.

2.€ OXE€ON ME TO UTTOETTIONAIAKO VEUPIKO TTAEYUA MEAETEG NE CUVECTIOKI)
MIKPOOKOTTIO £X0UV O€igel OTI N dIAUOPPWON TOU Eival APKETA ETTNPEATPEVN Kal
QVWHAAN 0€ a0BEeVEIG HE KEPATOKWVO KATI TO OTTOI0 Ba ITTOPOUCE Va TTNPEACEI TV
QUOIOAOYIKI TOU avAaKapywn JETA atrd pia eTéuBacn. H avwpaAia otn Jop@r Twv
VEUPIKWY IVWV OXETICETaI PE TO OTABI0 To KepaTdkwvou.?*' 2% Map’ 6Aa autd, Ta
atroTeAEOATA TNG HEAETNG PAG DEIXVOUV OTI TO UTTOTTIONAIOKO VEUPIKO TTAEYHO
dlaTnpEi TNV duvatdTNTa va TTAVEABEI o€ ETTITTEDQ TTAPOPOIA PE TA TTPOEYXEIPNTIKA
META TNV €TTEPPAON TNG dlacuvdeong KOAAayovou.

H xprion @akwv eTa@rg 8a grropouce va eTTNPEACE! TA ATTOTEAEOPATA PAG
kal oTa 300 okéAN TNS KAIVIKAS peAéTnS.?*! Ma va atropuyoupe o TTpOBANUa auTd
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¢NTRACaUE aTTd TOUG AOBEVEIG va TTAPAUEIVOUV XWPIG PAKOUG ETTAPNG VIO APKETEG
€BOouGdeG TTpIv aTTd KABE £€€Taon. Eival mBavo o1 aoBeveic TTou cuvexiCouv xprion
POKWV ETTAPAG UETA TN dIACUVOETN KOAAAYOVOU va £X0UV DIAPOPETIKY) XPOVIKN
TTOPEIa OTNV ATTOKATACTACN TNG AIOONTIKOTATAG KAl TIG VEUPWONG TOU KEPATOEIDOUG.

‘Evag onuavTikOg TTEPIOPIOUOG OTO DEUTEPO OKEAOG TNG KAIVIKNG HEAETNG Eival
OTI XpnOoIPOTToINCAUE JOvo TNV aioBnoidueTpo Cochet-Bonnet yia Tnv
TTapakoAoubnon TNG aloBNTIKOTNTAG TOU KEPATOEIDOUG. To dpyavo auTod eival Eva
AI0ONCIOUETPO ETTAPAG TO OTTOIO TTPOKAAEI NXAVIKO £PEBICUA OTNV ETTIPAVEIQ TOU
KEPATOEIDOUG Kal £PEBICEI TOUG AVTIOTOIXOUG UTTOOOXEIG. KATA OUVETTEIQ N
aIoONTIKOTNTA YIa epeBiopaTa xnUIKA Kal Bepuokpaciag O eAEyxOnke. AAa dpyava
STIWS TO AICONCIOUETPO AEPOC Ba PTTOpOUCaV Va XpNolhoToindouy yi' autd.?”>27
Etriong 1o aioBnoiduetpo Cochet-Bonnet dev ptropei va avixveuoel TTOAU PIKPEG
aAayEG oTnv a1oBNTIKOTNTA OUTE KAl UTTEPEUAICONTIa TO KEPATOEIDOUG EQPOTOV EXEI
évav eEAGXI0TO OUDO aViXVEUONG TTOU Eival TTAPOPOIOG E TOV QUCIOAOYIKO YIO TOUG
TTEPIOTOTEPOUG AvOPWTTOUG. ETTITTPOOBETA, OTO OEUTEPO OKEAOG TNG KAIVIKAG MEAETNG
QuTAG oupTTEPIAGBapE 3 aoBeveig (6 0PBaAPOUG) TTOU €ixav UTTOOTEI AUPOTEPO-
TTAEUPN BepaTreia, 2’2 KATI TTOU OTTOTEAET ETTITTAEOV TTEPIOPITHS HOAOVOTI O
KEPATOKWVOG €ival ACUPPETPN TTABNON.

2UNTTEPAOHATIKG, N TTapouoa HEAETN €dwOE ETTITTAEOV OTOIXEIQ OTNV
BiBAIoypagia yia Tnv TTidpacn aTnv QUOIOAOYiIa TOU KEPATOEIDOUG PIAG OXETIKA VEAG
Kal TTOAU dnUO@IAOUG XEIPOUPYIKAG TEXVIKAG, TNG d1aoUvOEDNS KOAAaydvou
KEPATOEIDOUG, KABWG KAl yIa TOV OUVOUAOUO TNG UE TNV DIABAACTIKY XEIPOUPYIKN PE
AiCep. H petaBoAni TnG evudATwong, TTou KATAdEIEAUE EpYAOTNPIOKA, Eival hIa
TTOPAPETPOG TTOU TTIBAVOV VO CUUMETEXEI OTNV AUENON TG OKAUWIAG. 2& KAIVIKO
eTTiTTEdO, YE BAON TNV TTApoUCa PEAETN N ETTEUPAON QAivETAI va €TTNPEACLEI
TTPOCWPIVA TNV VEUPWON Kal TNV aloBnTIKOTNTA TOU KEPATOEIDOUG, Eva EUPNUA TTOU
Ba pétrel va AauBAavetal uTTéwn OTavV TTPAYUATOTTOIEITAI N ETTEUPACT, £TOI WOTE VA
EVNUEPWVOVTAI CWOTA 01 AoBeVEIG Kal va dideTal N KATAAANAN PETEYXEIPNTIKA
Bepartreia. O ouvduaouodg TNG diaocuvdeong Pe PRK kaBodnyouuevo atrd tnv
TOTTOYPOQia YE TO A&ICEP OTEPEAG KATAOTAONG MTTOPEI va XpNoIUoTToINOEi yia TNV
BeATiwon TNG 6pacng Twv aocBevwy €QOooV TTANPOUVTAI OI TTPOUTTOBECEIG, UIAG KAl
€XEI TTOAU KAAQ OTITIKA QTTOTEAEOPATA, QAIVOUEVIKA HEYOAUTEPN digicduon Kal
I000UVANO ATTOTEAEOUA WG TTPOG OTABEPOTNTA O€ OXEON PE TNV ATTAN €TTEURAON.
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profit organization “University of the Mountains” under the supervision of Prof. loannis
Pallikaris

2008-2009: Secretary General of the Union of Postgraduate Students of the Medical School,
University of Crete

2003-2005: Vice-President of the “Association of Cretan Students of Athens”

2002-2006: Founding and active member of the students association for voluntary blood
donation of the University of Athens "Aimopetalio"
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. International Society of Refractive Surgery (ISRS)

. European Society of Cataract and Refractive Surgeons (ESCRS)
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Long-Term Comparison of
Simultaneous Topography-Guided
Photorefractive Keratectomy Followed
by Corneal Cross-linking versus Corneal
Cross-linking Alone

Georgios A. Kontadakis, MD, MSc,"? Vardhaman P. Kankariya, MD," Konstantinos Tsoulnaras, MD,’
Avistofanis 1. Pallikaris, PhD," Argyro Plaka, MD, MSc,! George D. Kymionis, MD, PhD'**

Purpose: To compare the results of corneal collagen cross-linking (CXL) alone with combined simultaneous
topography-guided photorefractive keratectomy plus CXL (tPRK-CXL) for progressive keratoconus for a 3-year
interval.

Design: Prospective, comparative interventional case series.

Participants: Forty-eight patients (60 eyes) with progressive keratoconus.

Methods: Thirty eyes underwent combined tPRK with a solid-state laser (maximum ablation depth, 50 um)
followed by CXL, and 30 eyes underwent CXL alone. Groups were matched in terms of age and keratoconus stage.

Main Outcome Measures: Corrected distance visual acuity (CDVA), uncorrected distance visual acuity
(UDVA), keratometry, and corneal confocal microscopy.

Results: Mean follow up was 39+11 months. Mean age at operation was 28+5.82 years. Before surgery,
average CDVA in the tPRK-CXL group was 0.26+0.17 logarithm of the minimum angle of resolution (logMAR), and
in the CXL group was 0.24+0.18 logMAR (P = 0.58). At last follow-up, CDVA was 0.09+0.10 logMAR in the tPRK-
CXL group and 0.15+0.12 logMAR in the CXL group (P < 0.05). In both groups, no patient lost more than 2 lines
of Snellen visual acuity, whereas 19 eyes and 8 eyes in the tPRK-CXL group and in the CXL group, respectively,
gained 2 or more lines of CDVA. Before surgery, average UDVA was 0.83+0.54 logMAR in the tPRK-CXL group
and 0.86+0.62 logMAR in the CXL group (P = 0.79). At last follow-up, UDVA was 0.27+0.25 logMAR in the tPRK-
CXL group and 0.69+0.58 logMAR in the CXL group (P < 0.001). Before surgery, steep and flat keratometry had
no significant differences between groups, and at last follow-up, both steep and flat keratometry readings were
significantly flatter in the tPRK-CXL group compared with the CXL group. Depth of CXL treatment, as evaluated
by confocal microscopy, was 269.8431.8 um in the CXL group and 299.7+29.8 pum in the tPRK-CXL group
(P < 0.001). No differences were found in endothelial cell density.

Conclusions: Simultaneous tPRK followed by CXL in this series of keratoconus patients offered signifi-
cantly improved vision to treated patients in comparison with CXL alone, and similar results regarding
postoperative stability. Safety concerns regarding corneal thickness were taken into account in treatment
planning. Ophthalmology 2016;m:1—10 © 2016 by the American Academy of Ophthalmology.

Management of ectatic corneal disorders—keratoconus, methods address the corneal biomechanical instability of

pellucid marginal degeneration, and iatrogenic corneal
ectasia—over the past decade has changed dramatically in
comparison with the previous years. Previously, the treat-
ment armamentarium mainly comprised rigid contact lenses
and penetrating keratoplasty. Other treatments such as epi-
keratophakia and, later, lamellar keratoplasty also have been
used. In the past decade, new treatment methods have
evolved and changed our perspective in corneal ectasia
management.” Corneal collagen cross-linking (CXL) is a
surgical treatment that aims to stabilize the keratoconus, and
intracorneal ring implantation offers the prospect of visual
rehabilitation in more advanced stages. These new treatment

© 2016 by the American Academy of Ophthalmology
Published by Elsevier Inc.

ectasia and the optical inefficiency of the irregular
cornea.' > Each patient’s management can be customized
depending on the stage and the progression of disease.
Laser refractive surgery also has emerged as a possible
treatment for corneal ectasia in combination with CXL.° In
the past, excimer laser surface ablation has been studied for
the visual rehabilitation of stable or forme fruste
keratoconus with variable results, although it is a tissue
removal technique that poses the danger of inducing
progression of the disorder.” ” The goal of combining sur-
face ablation with CXL is to offer keratoconic patients both
stability and functional vision.® Improving functional vision
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consists of improvement of uncorrected distance visual acuity
(UCVA) and corrected distance visual acuity (CDVA) and
normalization of corneal topography so that these patients
are less dependent on rigid contact lenses to achieve
satisfactory quality of vision. Early studies of the treatment
combination show that simultaneous topography-guided
photorefractive keratectomy (tPRK) followed by CXL has
the potential to offer patients both visual acuity rehabilitation
and corneal stability.® The purpose of this study was to
compare the topographic and refractive results and the
confocal microscopic findings in patients treated with
simultaneous tPRK and CXL with those of patients treated
with CXL alone.

Methods

In this prospective, comparative, interventional case series, we
included subjects from a continuous cohort of patients with kera-
toconus who visited the Institute of Vision and Optics, University
of Crete, seeking a consultation. Patients with progressive kerato-
conus, without any other systemic or ocular disease, were included
in the study. The diagnosis of keratoconus was based on the axial
topography map (iTrace; Tracey Technology, Houston TX). Pa-
tients were followed up at 6-month intervals, and keratoconus was
described as progressive when there was an increase in the cone
apex keratometry of 0.75 diopters (D) or myopic shift of 0.75 D in
the spherical equivalent cycloplegic refraction. Exclusion criteria
were central corneal thickness less than 400 pum, corneal scars,
history of ocular trauma or burn, severe infections, and other
corneal or ocular surface disorders. Also, we excluded patients
with any systemic disease potentially affecting the corneal surface,
such as diabetes mellitus and rheumatoid arthritis, and women who
were pregnant or lactating. Patients included were 17 to 39 years of
age. On confirmation of progression, patients were enrolled either
in the group that underwent the combined tPRK plus CXL pro-
cedure as a treatment or in the group that underwent CXL alone.
Patients were enrolled to receive the combined treatment with
tPRK and CXL if their expected corneal thickness after tPRK was
more than 400 pm. If this criterion was not fulfilled, patients were
eligible for inclusion in the CXL only group. Patients included in
the CXL only group were matched with the combined treatment
group in terms of age and keratoconus stage according to Amsler-
Krumeich classification for grading keratoconus. All patients were
counseled thoroughly about the current clinical experience and
about possible outcomes and complications of CXL and of the
combined procedure. We obtained written informed consent from
all subjects according to the institutional guidelines and the
Declaration of Helsinki. Institutional review board/ethics commit-
tee approval was obtained.

Clinical Evaluation

The preoperative and postoperative evaluation included corneal
topography (iTrace), UDVA, and CDVA assessment with manifest
refraction, slit-lamp biomicroscopy, applanation tonometry, ultra-
sound pachymetry, and corneal confocal microscopy of the central
cornea. Examinations were conducted at each visit with the re-
ported order. We evaluated patients at 1, 3, 6, 9, and 12 months and
then at 6-month intervals until the completion of the study. Patients
were instructed to discontinue use of contact lenses at least 2 weeks
before each visit to minimize possible effects on corneal topog-
raphy measurements.

Confocal microscopy of the cornea was performed with a
confocal scanning laser microscope (HRT 1I [Heidelberg

Engineering, Heidelberg, Germany], with the addition of the
Rostock Cornea Module). After the instillation of local anesthetic
(proparacaine hydrochloride 0.5%) and high-viscosity gel
(carbomer 3.0 mg/g; Thilogel [Alcon Laboratories, Inc., Fort
Worth, TX]), the instrument objective was brought into contact
with the central cornea. Depth scans across the entire cornea were
performed manually while an external camera kept track of the
focal plane. The external interface of the polymethyl methacrylate
cup was taken as the reference point for thickness measurements.
The acquired images consisted of 384x384 pixels over a
400x400-um field of view with a transversal resolution of
approximately 1.04 um and a longitudinal resolution of approxi-
mately 4 pm.

Qualitative and quantitative evaluation of corneal confocal
microscopy images of corneal stroma was performed in both
groups of patients. For quantitative evaluation, we measured
endothelial cell density and CXL treatment depth. For the evalu-
ation of endothelial cell density, the highest-quality image of the
endothelial layer was selected by an experienced masked observer
(G.AK.)) for each patient before surgery and at last follow-up.
Images were analyzed quantitatively with a semiautomatic cell
counting software offered by the instrument. During processing,
the masked operator traced endothelial cells on a previously
marked image region by using a simple point-and-click method,
and the software calculated the cell count per surface area. For the
evaluation of the CXL treatment depth, we used the first post-
operative month examination. To avoid the effect of epithelial
hyperplasia in the evaluation of treatment depth, we subtracted
epithelial thickness from the total corneal CXL treatment thickness.
We considered epithelial thickness to be the depth of the last image
with epithelial cells and total corneal CXL treatment thickness to
be the depth of the deepest corneal layer image with keratocyte
desertification and characteristic lacunar or hyperreflective
configuration in the central cornea, or both.'” Depth of CXL
treatment was calculated by subtraction of epithelial thickness
from total corneal CXL treatment thickness.

Surgical Procedure

All procedures were carried out at the Institute of Vision and
Optics by the same surgeon (G.D.K.). The CXL procedure was
same in both groups, with the addition of the tPRK procedure after
epithelial debridement in the tPRK plus CXL group. After topical
anesthesia with tetracaine 1% and oxybuprocaine 0.4% eye drops,
the corneal epithelium was removed in an intended diameter of 8.0
to 9.0 mm.

Topography-Guided Photorefractive
Keratectomy Procedure

A solid-state laser with a wavelength of 213 nm (Pulzar Z1;
CustomVis, Perth, WA) was used for the tPRK procedure. The
wavelength is generated using a major neodymium:yttrium—
aluminum—garnet laser system of 1064 nm, and throu%gh special
cultivated crystals, the 213 nm is finally used.'"' Target
correction reached up to 33% of refractive myopia and 66% of
refractive astigmatism in the 5.5-mm ablation zone. Additional
customization of correction was performed based on the corneal
higher-order aberrations. System software allows the use of a
percentage of customization from 0% to 100%. Using 0% is
equivalent to a conventional laser treatment and 100% is equiva-
lent to a full customized treatment. By adjusting this percentage
and the attempted correction, we could lower the maximum depth
of tissue removed to retain the safety limit of 400-|im stromal
thickness after tPRK and before CXL. Maximum ablation depth
was 50 pm.
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Cross-linking Surgical Technique

After the tPRK procedure or immediately after epithelial debride-
ment, commercially available riboflavin (riboflavin 0.1% isotonic
eye drops with 20% dextran 500; Medicross [Medio-Haus, Beh-
rensbrook, Neudorf, Germany]) was applied every 3 minutes for
approximately 30 minutes. Ultraviolet A (UVA) irradiation then
was performed with a commercially available UVA system (UV-X;
Peschke Meditrade, Niirnberg, Germany) with Kohler illumination.
Before treatment, the intended 3-mW/cm? surface irradiance
(370 nm, 5.4 J/em? surface dose after 30 minutes) was calibrated
using the UVA meter YK-34UV (Lutron Electronic Enterprise Co.,
Ltd., Taipei, Taiwan). During UVA treatment, the riboflavin
solution was applied every 5 minutes to ensure saturation.

At the end of the procedure, a combination of steroid and
antibiotic drop (Tobradex; Alcon Laboratories, Inc.) was admin-
istered in all patients, and a silicon-hydrogel bandage contact lens
(Lotrafilcon B, AirOptix [Ciba Vision, Duluth, GA]; 14.0 mm
diameter, 8.6-mm base curvature, Dk = 140 barrers [contact lens
oxygen permeability]) was kept in place until full corneal re-
epithelialization occurred. After re-epithelialization, a course of
fluorometholone 0.1% eye drops (FML; Allergan Pharmaceuticals,
Westport, Ireland) with weekly tapering was applied for 1 month,
and patients were advised to use preservative-free artificial tears for
the first 6 postoperative months.

Statistical Analysis

Comparisons of preoperative to postoperative values and between
groups at each time point were performed for keratometric values,
UDVA, and CDVA. At the last follow-up, we also compared the
endothelial cell density, the spherical equivalent refraction, and the
defocus equivalent refraction in each group with the preoperative
value and also between groups. In the first postoperative month,
treatment depth was compared between groups. The differences
between preoperative and postoperative values were assessed with
the paired samples ¢ test. Correlation of CDVA and UDVA with
preoperative parameters (steep keratometry, attempted treatment
depth with tPRK, corneal thickness, CXL treatment depth) was
assessed in both groups separately. Subsequently, multiple linear
regression was used to assess preoperative steep keratometry and
attempted tPRK ablation depth (0 for patients in the CXL group, and
attempted depth according to the software used for tPRK treatment
planning in the tPRK plus CXL group) as possible predictors of
postoperative CDVA. Preoperative CDVA and corneal thickness
were not included in the model because they were correlated strongly
with preoperative steep keratometry and attempted treatment depth,
respectively. Both forward and backward stepwise selection
procedures were applied to determine the statistically significant
predictors. The percentage of patients with improvement of more
than 2 lines of Snellen VA in each group was compared with the chi-
square test. A P value of 0.05 was chosen as the limit of statistical
significance. All data were collected in an Excel data sheet (Micro-
soft, Redmond, WA). The last observation carried forward method
was used for missing postoperative data of patients who failed to
attend a visit. The statistical package SPSS version 18.0 (SPSS, Inc.,
Chicago, IL) was used for statistical analysis. A post hoc analysis to
compute achieved power for the comparison of the UDVA
improvement between groups was performed with the use of the
G*Power statistical package (downloaded software from the Uni-
versity of Diisseldorf, Diisseldorf, Germany)."”

Results

Forty-eight patients (60 eyes) with keratoconus were included in
the study. Mean age at the time of the procedure was 28+5.82

years (range, 17—39 years). Mean follow-up was 39411 months.
Of 48 patients, 12 were treated bilaterally. Of 12 patients, 8 patients
had 1 eye included in the CXL group and the other in the tPRK
plus CXL group, and 4 patients underwent the same treatment in
both eyes (2 underwent bilateral CXL and 2 received bilateral
tPRK plus CXL).

Patient demographics and preoperative values are included in
Table 1. In the CXL only group, 10 eyes had stage 1 keratoconus,
17 patients had stage 2 keratoconus, and 3 patients had stage 3
keratoconus. In the tPRK plus CXL group, 14 eyes had stage 1
keratoconus, 14 patients had stage 2 keratoconus, and 2 patients
had stage 3 keratoconus (P = 0.56, chi-square test). Differences
between groups in all parameters apart from central corneal
thickness were not statistically significant.

Visual Acuity and Refractive Outcomes

The postoperative courses of UDVA and of CDVA in both groups
are presented in Figures 1 and 2, respectively. In the CXL group at
last follow-up, mean UDVA had improved by 9.1 letters (loga-
rithm of the minimum angle of resolution [logMAR] visual acuity;
standard deviation [SD], 20.84 letters), and in the tPRK plus CXL
group, mean UDVA had improved by 26.9 letters of logMAR visual
acuity (SD, 24.60 letters; P = 0.004, independent samples ¢ test for
the comparison of the 2 groups). Post hoc power analysis revealed
that the power of the study regarding this comparison was 84.46%.
Regarding CDVA, in the CXL only group at last follow-up, mean
improvement was 4.7 letters of logMAR visual acuity (SD, 7.0 let-
ters), and in the tPRK plus CXL group, mean improvement was 8.6
letters of logMAR visual acuity (SD, 6.9 letters; P = 0.034 inde-
pendent samples ¢ test for the comparison of the 2 groups). The
percentage of patients who gained 2 or more Snellen lines of CDVA
was significantly higher in the tPRK plus CXL group than in the CXL
group (63% in the tPRK plus CXL group vs. 27% in the CXL group;
P =0.009, chi-square test). No eyes lost more than 2 Snellen lines of
CDVA in both groups. Preoperative to postoperative changes in
Snellen lines of CDVA (safety chart) are presented in Figure 3.
Differences of mean UDVA and mean CDVA at last follow-up be-
tween groups also were statistically significant. Visual acuity results
are presented in Table 2. Regarding refractive outcomes, the
differences between groups in spherical equivalent refraction and
defocus equivalent refraction at last follow-up were statistically
significant (P = 0.018 and P = 0.022 respectively, independent
samples ¢ test). The difference between preoperative and post-
operative spherical equivalent refraction was not statistically sig-
nificant in the CXL group (P = 0.43, paired samples # test), and it was
significant in the tPRK plus CXL group (P < 0.0001, paired samples
t test). Similarly, the difference in preoperative to postoperative
defocus equivalent refraction was not statistically significant in the
CXL group (P = 0.45, paired samples ¢ test), and it was statistically
significant in the tPRK plus CXL group (P < 0.0001, paired samples
ttest). Results are included in the Table 2. Average ablation depth in
the tPRK plus CXL group was 33.9 um (SD, 8.9 pm). In the
combined treatment group, the average attempted spherical
equivalent refractive correction was —1.23 D and the average
achieved spherical equivalent refractive correction was —2.32 D.

Topography and Corneal Thickness Outcomes

The postoperative course of steep and flat keratometry in both
groups is presented in Figure 4. At last follow-up, both steep and
flat keratometry had flattened in both groups. Differences in pre-
operative to postoperative values were statistically significant apart
from flat keratometry in the CXL group. In the CXL group, the
mean preoperative to postoperative difference in steep keratometry
was 1.24 D (P < 0.001, paired samples ¢ test) and that of flat
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Table 1. Patient Demographics and Preoperative Values

Corneal Collagen Cross-linking Topography-Guided Photorefractive Keratectomy plus

Total (n = 60) Group (n = 30) Corneal Collagen Cross-linking Group (n = 30) P Value*
Age (yrs) 2845.82 28+3.99 27+7.24 0.53
Postoperative follow-up (mos) 39410.89 3949.34 39+12.41 0.95
Preoperative UDVA (logMAR) 0.85+0.58 0.86+0.62 0.83+0.54 0.79
Preoperative CDVA (logMAR) 0.254+0.17 0.24+0.18 0.26£0.17 0.58
Preoperative steep keratometry 49.34+3.61 49.48+3.55 49.19+3.73 0.75
Preoperative flat keratometry 454+2.49 45.14+2.73 44.85+2.26 0.66
Preoperative spherical equivalent  —3.9443.55 —4.15+3.46 —3.734£3.69 0.65
Preoperative defocus equivalent 5.824+3.94 6+3.65 5.62+4.27 0.72
Preoperative CCT (pm) 468+42 448435 490438 <0.001
Preoperative ECD (cells/mm?) 26434237 26744254 26124217 0.31

CCT = central corneal thickness; CDVA = corrected distance visual acuity; ECD = endothelial cell density; logMAR = logarithm of the minimum angle

of resolution; UDVA = uncorrected distance visual acuity.
Data are mean + standard deviation unless otherwise indicated.

*Derived from independent samples ¢ test for the comparison of corresponding values between groups.

keratometry was 0.65 D (P = 0.06, paired samples ¢ test). In the
tPRK plus CXL group, the mean difference in steep keratometry
was 3.38 D (P < 0.0001, paired samples ¢ test), and that of flat
keratometry was 2.37 D (P < 0.0001, paired samples ¢ test).
Regarding the comparison between groups, at last follow-up, we
found statistically significant differences in steep and in flat kera-
tometry (Table 2). The difference in mean thinnest pachymetry of
each group did not reach statistical significance at last follow-up.
Both groups had statistically significant differences with the pre-
operative thickness, although in the tPRK plus CXL group, thin-
ning was more prominent than in the CXL group (Table 2).
Regarding correlation analysis, improvement in CDVA in the
CXL group was correlated significantly with the preoperative steep
keratometry (Pearson’s r = 0.71; P < 0.0001; Fig 5). None of the
other parameters had a statistically significant correlation with the
improvement in CDVA. Improvement in UDVA was not
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correlated with any of the preoperative parameters. In the tPRK
plus CXL group, improvement in CDVA was correlated with
attempted tPRK ablation depth of the patients (Pearson’s r =
0.582; P = 0.001) and with corneal thickness (Pearson’s r = 0.51;
P = 0.006). There was no correlation of CDVA improvement
with steep keratometry in this group (Fig 5). Improvement in
UDVA also was not correlated with the other tested parameters.
Using regression analysis, it was found that significant predictors
of CDVA improvement were the preoperative steep keratometry
and the tPRK ablation depth (R* = 0.221).

Regarding qualitative results, we observed in both groups charac-
teristic lacunar pattern or hyperreflectance and depopulation of

Figure 1. Graph demonstrating the course of uncorrected distance visual acuity (UDVA) after corneal collagen cross-linking (CXL) and after topography-
guided photorefractive keratectomy (tPRK) followed by CXL. logMAR = logarithm of the minimum angle of resolution.
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Figure 2. Graph demonstrating the course of corrected distance visual acuity (CDVA) after corneal collagen cross-linking (CXL) and after topography-
guided photorefractive keratectomy (tPRK) followed by CXL. logMAR = logarithm of the minimum angle of resolution.

keratocyte nuclei in the anterior stroma as early as postoperative
month 1. In the tPRK plus CXL group, the anterior stromal non-
homogenous reflectance was markedly more significant than in the
CXL group. The level of the posterior corneal stroma in 47% of the
patients in the tPRK plus CXL group demonstrated bright, reflec-
tive, spindle-shaped areas and linear hyperreflective structures.
Presence of keratocyte nuclei at the anterior stroma was evident in

the CXL group up to 1 year after surgery in all patients, whereas in
the tPRK plus CXL group, 1 year after surgery there were still no
keratocyte nuclei detected at the anterior stroma in 43% of eyes. At
2 years after surgery, 13% of tPRK plus CXL eyes still had ker-
atocyte depopulation, and another 20% of eyes had a low density
of keratocyte nuclei in anterior stroma. Similarly, there were no
visible subbasal nerves in approximately 43% of eyes in the tPRK
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Figure 3. Bar graph showing preoperative to postoperative changes in Snellen lines of corrected distance visual acuity (CDVA; safety chart).
CXL = corneal collagen cross-linking; tPRK = topography-guided photorefractive keratectomy.
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Table 2. Postoperative Values and Comparisons

Corneal Collagen Cross-linking

Topography-Guided Photorefractive Keratectomy plus

Values at Last Follow-up Group (n = 30) Corneal Collagen Cross-linking Group (n = 30) P Value*
UDVA (logMAR) 0.69+0.58 0.27+0.25 0.0008
P value' 0.0009 <0.0001

CDVA (logMAR) 0.15+0.12 0.094+0.10 0.049
P value! 0.017 <0.001

Steep keratometry 48.24+3.09 46.05+£3.92 0.02

P value! 0.0004 <0.0001

Flat keratometry 44.49+2.68 42.694+2.53 0.01

P value' 0.06 <0.0001

Spherical equivalent —3.79+3.73 —1.5443.30 0.018
P value' 0.43 <0.0001

Defocus equivalent 5.614+3.92 3.3843.19 0.022
P value' 0.45 <0.0001

CCT (pm) 428452 444424 0.17

P value' 0.004 <0.0001

ECD (cells/mm?) 2692+197 2611£205 0.12

P value' 0.56 0.98

CCT = central corneal thickness; CDVA = corrected distance visual acuity; ECD = endothelial cell density; logMAR = logarithm of the minimum angle

of resolution; UDVA = uncorrected distance visual acuity.
Data are mean = standard deviation unless otherwise indicated.
*Derived from independent samples ¢ test for the comparison of corresponding

values between groups.

"Derived from paired samples t test for the comparison of corresponding preoperative to last follow-up values in each group.

plus CXL group 1 year after surgery, and in approximately 10% of
eyes at 2 years after surgery, subbasal nerve plexus remained
poorly visible or disrupted.

Regarding numerical results, the difference in CXL treatment
depth between groups was statistically significant, reaching 269.8 pm
(SD, 31.8 um) in the CXL group and 299.7 pum (SD, 29.8 lim) in the
tPRK plus CXL group (P = 0.0008, independent samples ¢ test).
Endothelial cell density showed no statistically significant differences
between preoperative and postoperative values in each group, nor
between groups after surgery (Table 1).

Discussion

Successful treatment of keratoconus needs to confront 2
distinct parameters of the disease: the optical inefficiency of
the irregular cornea and the disease progression that may
lead to the need for corneal transplantation. Recently, CXL
has been established as an effective treatment for the sta-
bilization of ectatic cornea, and excimer laser refractive
surgery re-emerged as an additional treatment to CXL for
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Figure 4. Graph demonstrating the postoperative course of steep (K1) and flat (K2) keratometry in both groups. CXL = corneal collagen cross-linking;

tPRK = topography-guided photorefractive keratectomy.
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the visual rehabilitation of such patients."® Our study was
designed to compare prospectively keratoconus patients
undergoing CXL with patients undergoing simultaneous
tPRK followed by CXL. The results of this study demon-
strate beneficial outcomes of the combined procedure in
comparison with CXL alone.

The application of excimer laser surface ablation has
been introduced formerly for the correction of stable or
forme fruste keratoconus,” despite being a tissue-
removing procedure. Alpins and Stamatelatos’ reported a
prospective case series of 32 eyes treated with customized
photoastigmatic refractive keratectomy and followed up
for up to 10 years with no evidence of keratoconic
progression. Koller et al® treated 11 eyes with customized
PRK and reported improvement in refractive astigmatism,
topography, and quality of vision in all the patients.
Twenty-five eyes treated w1th topography-guided PRK re-
ported by Cennamo et al” in a prospective comparative
series also showed improved topography and visual
outcomes in comparison with baseline and also in
comparison with nontreated control eyes. Despite those
results, laser ablation of keratoconic corneas has never
been widely accepted as standard treatment. However, the
combination of laser ablation with CXL for keratoconus
and ectasia occurring after LASIK has been validated
lately by various clinical studies with favorable results in
terms of VlSllal aculty, keratometry, and also vision-related
quality of life."*

Our group originally reported the favorable results of
combined tPRK with CXL in a previous noncomparative
prospective cohort of patients with keratoconus and ectasia

logarithm of the minimum angle of resolution; tPRK =

topography-guided photorefractive keratectomy.

occurring after LASIK. In our initial cohort of 14 eyes, we
found a significant improvement in UDVA and CDVA in all
eyes and stability, with a mean follow-up of 14 months.® In
another report of long-term results of 31 eyes with 19
months of follow-up, the mean 1mprovement was 23 letters
of UDVA and 4.2 letters of CDVA

Kanellopoulos and Binder'* previously demonstrated the
favorable results of the combination of surface ablation with
CXL in a single case report of a patient treated with CXL
followed by a tPRK procedure after 1 year. Subsequently,
the same authors published a retrospective comparison of
same-day simultaneous collagen CXL and tPRK (Athens
protocol) versus CXL sequentially followed by tPRK after 6
months for treatment of keratoconus.'® The authors report
an average improvement in UDVA of 33 logMAR in the
same-day group, which was superior to the results in the
sequential group.

In this study, we performed a comparison between the
standard Dresden CXL protocol and the simultaneous
combination of customized tPRK with CXL. According to
our study, both CDVA and UDVA show a more striking
improvement in the combined treatment group in compari-
son with the CXL group, although patients treated with
CXL also showed improvement. In terms of visual acuity,
the advantageous effect of the tPRK treatment was more
striking in UDVA, which improved by 9 logMAR in the
CXL group and by 27 logMAR in the combined treatment
group. The CDVA improved by 5 logMAR in the CXL
group and by 9 logMAR in the combined treatment group.
In both parameters, the results are similar to the previously
reported studies of the combined procedure. According to
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these results, patients treated even with a small ablation had
a significant advantage in terms of vision in comparison
with the patients treated with CXL only, without losing the
benefit of stability after CXL. In this study, as in our pre-
vious initial cohort,’ we used the solid-state laser platform
for the application of the topography-guided ablation. As
demonstrated in the literature, this platform is safe and
effective for the correction of myopia and also has similar
tissue effects when compared with excimer laser.'"'”
Alessio et al”’ performed a prospective, nonrandomized,
comparative study of tPRK with an excimer laser and
CXL versus CXL alone and also found more striking
improvement in visual acuity in their group of patients
treated with combined customized treatment in
comparison with CXL alone.

Previous studies of patients treated with CXL alone have
demonstrated that there is stability in UDVA after treatment
or a small improvement. Raiskup-Wolf et al’ demonstrated
an improvement in CDVA of 0.15 logMAR over 3 years in
a long-term retrospective study, and Wittig-Silva et al**
demonstrated an improvement in CDVA of 0.09 logMAR
over 3 years and in UDVA of 0.15 logMAR in a
prospective  comparative  study. In  our study,
corresponding with results of previous studies, the
improvement was 0.09 logMAR and 0.18 logMAR in
CDVA and in UDVA, respectively, of CXL-treated patients.

Regarding corneal topography and keratometry, both
groups showed improvement, but in the combined treatment
group, flattening was more prominent. Interestingly, in the
CXL group, as can be seen in Figure 4, there is a marked
steepening the first postoperative month that can be
attributed to the epithelial hyperplasia or edema after the
procedure. The marked ongoing flattening in the combined
treatment from the first until the sixth postoperative month
may be attributed to regression of epithelial hyperplasia.
According to our results, there is a significant benefit in
terms of flattening in eyes treated with the combined
procedure in comparison with CXL-treated eyes that cor-
responds to the improvement in visual acuity. Improvement
in CDVA and gain in lines of Snellen visual acuity in the
tPRK plus CXL group also can be attributed to the cus-
tomization of the PRK procedure and subsequent improve-
ment in topographical irregularity.

Regarding stability of keratometry after the procedure, we
found that 2 eyes in each group (6.7%) demonstrated a
steepening of keratometry more than 0.75 D when comparing
the last follow-up with the 6-month postoperative measure-
ments, but both cases were flatter than preoperative in their
last follow-up and also were stable in their most recent
consecutive measurements. In a more specialized analysis, as
of 6 months after surgery until last follow-up in CXL group,
there was an average flattening in the steep keratometry
of —0.6 D and in flat keratometry of —0.34 D, and in the
combined treatment group, there was an average flattening in
the steep keratometry of —0.42 D and in flat keratometry
of —0.26 D. Corresponding differences between groups did
not reach statistical significance. Consequently, in terms of
topographic stability after treatment, we cannot identify any
differentiation between eyes treated with CXL only and eyes
treated with the combined procedure.
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In our corneal confocal microscopy study, we found the
characteristic depopulation of keratocyte nuclei and the
lacunar hyperreflective pattern of the anterior stroma
accredited to increased visibility of keratocyte cytoplasm
and edema, which already has been described in previous
studies.'"*~?” The keratocyte repopulation of the anterior
stroma was more delayed in the tPRK plus CXL group than
in the CXL group. Visibility of the subbasal nerve plexus
also was poor or seemed disrupted, in contrast with that in
the CXL group, in which the subbasal nerve plexus had
been visible since 3 to 6 months after surgery, as described
in previous studies.'"”® The anterior stromal hyper-
reflectance was more prominent in the tPRK plus CXL
group. Additionally, we found in the posterior stroma of
47% of tPRK plus CXL eyes that there was an area with
high reflectance that was characterized by spindle-shaped
and linear structures. These structures were linked in a
previous study with migration and activation of keratocytes
and increased collagen deposition, collagen disorganization,
and excessive production of extracellular material from the
activated keratocytes of the posterior stroma.”” Clinically,
this can be recognized as mild haze in the posterior
stroma on slit-lamp examination. Posterior haze gradually
moved anteriorly and became less dense in most of the
patients.

By quantitative evaluation of confocal microscopy re-
sults, we found that there is a significantly deeper effect of
the CXL treatment in the eyes treated with the combined
procedure in comparison with those treated with CXL alone.
To our knowledge, such differences have not been reported
previously. Additionally, we found that the effect of the
combined procedure on corneal keratocytes was more
prominent and long lasting than the effect of the CXL
procedure. Those differences may be attributed to a more
potent effect of CXL after the Bowman layer has been ab-
lated. A deeper penetration of riboflavin into the cornea
stroma resulting from absence of the Bowman layer has
been implicated in this effect by Alessio et al’’ in their
confocal microscopy study. Additionally, it has been
stated that the absence of the Bowman layer after ablation
may facilitate higher absorbance of UVA irradiation by
the stroma because in the normal cornea, the Bowman
layer absorbs a considerable part of incident ultraviolet
irradiation.” * Endothelial cell density was not affected
by either procedure, demonstrating that when safety pre-
cautions are taken (minimum stromal thickness before CXL,
400 pum), both procedures are safe for the endothelium.

The major consideration in the planning of the combined
procedure was the postoperative corneal thickness. Photo-
refractive keratectomy treatment was planned based on the
patients’ corneal thickness. Restricted treatments of up to 50
pUm were performed, whereas the ablation depth was map-
ped out by modifying the target correction in a limited
fashion to remove the least possible amount of tissue.
Undercorrection of sphere and cylinder was planned and the
amount of customization also was adjusted. The results of
this study indicate that the combination of treatments (tPRK
and CXL) leads to an overcorrection of the planned PRK
treatment. Most authors arbitrarily agree to the removal of a
maximum of 50 um of stromal tissue as soon as there is a
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minimum of 400 pm of stromal thickness after the ablation
to perform CXL with safety for the endothelium.®'***

Because of the thickness restriction, we had a different
thickness in our groups of patients, which is a potential
limitation of our study. Despite that, both groups were
matched in terms of age and keratoconus stage according to
the Amsler-Krumeich classification, which is a widely
accepted system for keratoconus staging typically used in
the literature as a criterion for similarity between groups of
keratoconus eyes.”” Another limitation of our study is the
lack of sample size calculation while performing the study
design resulting from the lack of primary data in the
literature at that time. Despite this, post hoc power
analysis demonstrated the study was high powered
regarding the main outcome of UDVA improvement
comparison between groups.

In conclusion, according to the results of this compara-
tive study, simultaneous tPRK followed by CXL seems to
be a promising treatment resulting in a rapid and marked
improvement in visual acuity and topography of the pa-
tients. A more potent effect of CXL when combined with
tPRK was demonstrated by confocal microscopy. Perform-
ing this technique with careful observance of safety aspects
may offer the patients the benefit of stability offered by CXL
with the additional benefit of improved vision and topo-
graphic outcomes. Our study favors the use of customized
limited topography-guided laser ablation in keratoconic
corneas in combination with CXL as a standard treatment
when applicable.
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Effect of Corneal Collagen Cross-Linking on
Corneal Innervation, Corneal Sensitivity,
and Tear Function of Patients with
Keratoconus

Georgios A. Kontadakis, MD, MSc, George D. Kymionis, MD, PhD, Vardhaman P. Kankariya, MD,
Aristophanis 1. Pallikaris, MSc

Purpose: To evaluate the effect of corneal collagen cross-linking (CXL) on corneal innervation, corneal
sensitivity, and tear function in patients with keratoconus.

Design: Prospective, interventional case series.

Participants: Twenty-four patients with bilateral keratoconus (30 eyes) who presented to the Institute of
Vision and Optics, University of Crete, from May 2008 to October 2008.

Methods: Patients underwent CXL. Confocal microscopic analysis of corneal sub-basal nerve plexus (total
nerve length per image), corneal sensitivity (assessed with the Cochet-Bonnet esthesiometer), basic tear
secretion (assessed with Schirmer’s | test with anesthesia), and tear film stability (evaluated by means of tear film
break-up time [TFBUT]) were assessed preoperatively and at 1, 3, 6, 9, 12, 18, and 24 months postoperatively.

Main Outcome Measures: Comparisons between preoperative and each postoperative value of total nerve
length per image, corneal sensitivity, Schirmer’s | test results, and TFBUT.

Results: Total nerve length per image and corneal sensitivity were significantly decreased until postopera-
tive month 6 (for both parameters: P<<0.05 paired-samples t test at 1, 3, and 6 months postoperatively). Total
nerve length per image tended to increase up to 2 years postoperatively, when it reached the preoperative level,
but differences with the preoperative values after the sixth post-CXL month were insignificant. The results of
Schirmer’s | test and TFBUT had no statistically significant difference at any time point.

Conclusions: A transient decrease in corneal innervation and corneal sensitivity can be observed up to 6
months after CXL. No significant effect of CXL could be detected on basic tear secretion and tear film stability
in our group of patients.

Financial Disclosure(s): The author(s) have no proprietary or commercial interest in any materials discussed

in this article. Ophthalmology 2013;120:917-922 © 2013 by the American Academy of Ophthalmology.

Corneal surgical procedures have been associated with loss
of corneal sensitivity and dry eye symptoms in several
studies.'™'® Ablation of corneal tissue in refractive surgery,
flap creation in LASIK, and clear corneal incisions in cat-
aract surgery are procedures that affect corneal innervation
and reduce corneal sensation.'*~!7 Loss of corneal sensation
diminishes the reflex that stimulates blinking and tear pro-
duction (lacrimal and mucus secretion). Because of these
aspects, iatrogenic dry eye postsurgery is one of the main
complications of corneal procedures. This affects patients’
quality of life and may become severe in those with preop-
erative dry eye symptoms.'8

Corneal collagen cross-linking (CXL) with the combina-
tion of riboflavin and ultraviolet A (UVA) radiation is a
novel corneal surgical procedure to stabilize progressive
keratoconus.'”~?! The method is based on the absorption of
UVA (370 nm) radiation by the cornea after the photosen-
sitizer riboflavin is infused in the stroma. This procedure is
considered to build up the bonds between the collagen
molecules and therefore increase corneal rigidity and sta-

© 2013 by the American Academy of Ophthalmology
Published by Elsevier Inc.

bility.?'~> Corneal confocal microscopic studies have dem-
onstrated a reduction in subepithelial nerve plexus density
after CXL, which seems to return to the preoperative status
several months after the procedure.?®>’ Reduction of nerve
density is expected to adversely affect corneal sensitivity
and tear function. This could be more prominent because
keratoconic patients may already have tear film disorders
and reduced corneal sensitivity as a result of the abridged
and misshapen corneal nerves and the abnormal corneal
shape in keratoconus.?* 3! The purpose of the current study
is to evaluate the alterations of corneal innervation, corneal
sensitivity, and tear function in patients undergoing CXL
for the treatment of progressive keratoconus.

Materials and Methods

In this prospective interventional case series, we included subjects
from a continuous cohort of patients with keratoconus who sought
consultation at the Institute of Vision and Optics of the University
of Crete. Patients with progressive keratoconus, with corneal
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thickness more than 400 wm, and with no other systemic or ocular
disease were included in the study. Diagnosis of keratoconus was
based on the axial topography map (iTrace, Tracey Technologies,
Houston TX).3? Patients were followed at 6-month intervals, and
keratoconus was described as progressive when there was an
increase in the cone apex keratometry of 0.75 diopters or alteration
of 0.75 diopters in the spherical equivalent refraction. On confir-
mation of progression, we proposed CXL as a treatment for ker-
atoconus to halt its progression. Patients were thoroughly coun-
seled about the current clinical experience and possible outcomes
and complications of the procedure. We obtained written informed
consent from all subjects according to the institutional guidelines
and the Declaration of Helsinki. Institutional review board/ethics
committee approval was obtained.

Clinical Evaluation

The preoperative and postoperative evaluations included corneal
topography, uncorrected distance visual acuity and corrected dis-
tance visual acuity assessment with manifest refraction, assess-
ment of corneal sensitivity (Cochet-Bonnet esthesiometer) and
tear film break-up time (TFBUT), Schirmer’s I test with anesthe-
sia, slit-lamp biomicroscopy, applanation tonometry, ultrasound
pachymetry, and corneal confocal microscopy of the central cornea
(Heidelberg Retina Tomography [HRT] II; Heidelberg Engineer-
ing, Heidelberg, Germany). Examinations were conducted at each
visit with the reported order.

We repeated patient evaluation at postoperative follow-up in-
tervals of 1, 3, 6,9, 12, 18, and 24 months. Patients were instructed
to discontinue use of contact lenses at least 8 weeks before each
visit to avoid possible effects on corneal topography and sensitiv-
ity measurements.*?

Corneal sensitivity was measured using the Cochet—Bonnet
esthesiometer.®* The instrument consists of a nylon filament 60.0
mm long and 0.12 mm in diameter. The force exerted by the
filament when it touches the cornea is inversely proportional to its
length. The same experienced observer (G.A.K.) conducted all
measurements at the central cornea. The filament was moved
toward the cornea smoothly at a perpendicular angle. Contact was
detected by slight bending in the filament. Subjects were asked to
look straight ahead and indicate when the stimulus was felt. If
there was no subject response to the first contact, the length of the
filament was decreased by 5.0 mm to increase its rigidity, and the
procedure was repeated until the subject reported sensation of
corneal contact. The mean filament length, from a minimum of 3
stimulus applications that produced a positive response from the
subject, was considered to be the corneal touch threshold.

We performed the standard TFBUT measurement to evaluate
tear film stability. Moistened fluorescein strips were introduced to
the conjunctival sac with minimal stimulation and were undetected
by the patients. The subjects were then instructed to blink several
times for a few seconds to ensure adequate mixing of fluorescein.
The time interval between the last complete blink and the appear-
ance of the first corneal black spot in the stained tear film was
measured 3 times, and the mean value of the measurements was
calculated.

For the evaluation of basic tear secretion, the standard Schirm-
er’s I test with topical anesthesia (proparacaine hydrochloride
0.5%; Alcaine; Alcon Laboratories, Inc, Fort Worth, TX) was
performed. The standardized strips of filter paper (Alcon Labora-
tories, Inc) were placed in the inferior conjunctival fornix near the
lateral canthus away from the cornea and left in place for 5 minutes
with the eyes closed. Readings were reported in millimeters of
wetting for 5 minutes.

Confocal microscopy was performed with a modified confocal
scanning laser ophthalmoscope (HRT II; Heidelberg Engineering) in
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all patients. With the addition of the Rostock Cornea Module (Heidel-
berg Engineering), the HRT II was converted into a confocal corneal
microscope that allowed the acquisition of 2-dimensional images of
the various layers of the cornea by sequentially scanning a 670-nm
laser beam over the cornea. After the instillation of a local anesthetic
(1 drop of proparacaine hydrochloride 0.5%) and high-viscosity gel
(carbomer 3.0 mg/g, Thilogel; Alcon Laboratories, Inc), patients
were asked to fixate using an external fixation target. The instru-
ment objective was then brought into optical contact with the
cornea tissue by a disposable sterile polymethyl methacrylate cup
and a high-viscosity gel (Thilogel). Depth scans across the whole
cornea were performed manually while an external electronic unit
kept track of the focal plane. The external interface of the polym-
ethyl methacrylate cup was taken as the reference point for thick-
ness measurements. Images of the various layers of the cornea
were acquired at the optical center of the cornea. The acquired
images consisted of 384 X384 pixels over a 400X400-um field of
view with a transversal resolution of approximately 2 um and a
longitudinal resolution of approximately 4 um. Three highest
quality images of the sub-basal nerve plexus were selected by an
experienced masked observer for each patient at each time point.
Images were quantitatively analyzed with custom-made image
processing software in MATLAB (MATLAB, MathWorks Inc,
Natick, MA). During processing, the masked operator traced the
outline of each nerve by using a simple point-and-click method,
and the software calculated the total nerve length of all nerves per
image. The mean value of the total nerve length of the 3 selected
images per patient per time point was calculated and used for
statistical analysis.

Corneal Collagen Cross-Linking Surgical
Technique

After topical anesthesia with proparacaine hydrochloride 0.5%
eyedrops was administered, the corneal epithelium was removed
within only an 8.0-mm diameter. Next, commercially available
riboflavin (riboflavin 0.1% isotonic eye drops with 20% dextran
500, Medicross, Medio—Haus, Behrensbrook, Neudorf, Germany)
was applied every 3 minutes for approximately 30 minutes. Ultra-
violet A irradiation was performed with a commercially available
UVA system (UV-X, Peschke Meditrade, Niirnberg, Germany)
with Kohler illumination. Before treatment, the intended 3 mW/
cm? surface irradiance (370 nm, 5.4 J/cm? surface dose after 30
minutes) was calibrated using the UVA meter YK-34UV (Lutron
Electronic Enterprise Co, Ltd, Taipei, Taiwan). During treatment,
the riboflavin solution was applied every 5 minutes to ensure
saturation.

At the end of the procedure, a combination of steroid and
antibiotic drop (Tobradex; Alcon Laboratories, Inc.) was admin-
istered in all patients, and a silicon-hydrogel bandage contact lens
(Lotrafilcon B, Air Optix; CIBA VISION, Duluth, GA; 14.0 mm
diameter, 8.6 base curvature, Dk=140 barrers) was kept in place until
full corneal re-epithelialization occurred. After re-epithelialization, a
course of fluorometholone 0.1% eyedrops (FML, Allergan Pharam-
ceuticals, Westport, Ireland) with weekly tapering was applied for 1
month, and patients were advised to use preservative-free arti-
ficial tears for the first 6 postoperative months. All procedures
were carried out at the Institute of Vision and Optics by the
same surgeon (G.D.K.).

Statistical Analysis

We examined the distribution of continuous variables with the
Shapiro-Wilk test for normality. Comparisons between preopera-
tive and postoperative values at each time point were performed
for corneal sensitivity, Schirmer’s I test result, TFBUT, and nerve
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Table 1. Mean Values of Test Results and Preoperative to Postoperative Comparisons

Preoperative 1 Mo 3 Mos 6 Mos 9 Mos 12 Mos 18 Mos 24 Mos
Sensitivity 5.8 (5.0-6.0) 2.8(0.5-5.5) 4.1(1.0-6.0) 5.1 (2.0-6.0) 5.6(4.0-6.0) 5.6(5.0-6.0) 5.9 (55-6.0) 5.8(5.5-6.0)
P value <0.001 <0.001 0.003 0.581 0.290 0.129 0.679
Schirmer’s I test 9.79+6.74 10.50+6.42 11.85%+6.967 10.28+6.09 10.77£7.58 12.61+7.18 13.00%6.93 12.73%6.52
P value 0.900 0.144 0.835 0.293 0.430 0.139 0.410
TFBUT 5.718+2.87 6.17+4.70 6.43+4.31 5.04+2.34 5.92+3.58 6.53+2.97 6.00x1.57 7.42+197
P value 0.833 0.662 0.112 0.453 0.136 0.629 0.619
Nerve length 1697670 163371 663+788 919+549 1422+920 1356+1756 1468798 1685+601
P value <0.001 <0.001 0.001 0.175 0.214 0.370 0.834

TFBUT = tear film break-up time.

Mean values of test results and P values for comparison of preoperative and postoperative results at each time point. Sensitivity is presented as mean
(range), and other data are presented as mean * standard deviation. Comparisons of sensitivity were performed with the Wilcoxon signed-rank test, and

the remaining data were compared by means of paired-samples t test.

length. The differences between preoperative and postoperative
values were assessed with the paired-samples ¢ test if variables had
a normal distribution and with the Wilcoxon signed-rank test if the
variables did not have a normal distribution. The Statistical Pack-
age for the Social Sciences version 15.0 was used (SPSS Inc,
Chicago, IL). A P value less than 0.05 was considered to be
statistically significant.

Results

Twenty-four patients (30 eyes) with keratoconus were included in
the study. The mean age at the time of procedure was 25+4.7
years (range, 20-36 years).

The mean values of test results and P values for the comparison
of the preoperative and the postoperative result at each time point
are presented in Table 1. The total nerve length per image at each
postoperative time point was compared with the preoperative
values by means of paired-samples ¢ test. The total nerve length per
image had a statistically significant reduction at the first postop-
erative month, corresponding to complete corneal denervation for
many of the patients. At the following postoperative months, the
total nerve length per image tended to gradually increase until the
second year postoperative visit when it was completely restored to
the mean preoperative values (Fig 1). Despite this, there were no
statistically significant differences from the preoperative values
since the ninth postoperative visit. A statistically significant dif-

2.5007

2.0007

1.5007]

1.0007

Nerve length (95%Cl)

5007

T
preop 1 3 6 9 12 18 24
Time (months)

Figure 1. Mean value of nerve length per image preoperatively and at each
postoperative visit (bars represent 95% CI). CI = confidence interval.

ference of total nerve length per image between preoperative and
postoperative time intervals was found at 1 month (P<<0.001), 3
months (P<<0.001), and 6 months (P = 0.001) postoperatively
(Table 1).

Corneal sensitivity was compared at each time point with the
preoperative value by using the Wilcoxon signed-rank test. Cor-
neal sensitivity had a significant reduction at the first postoperative
month visit with gradual restoration of the preoperative values
until postoperative month 9. Statistically significant differences
were found at postoperative month 1 (P<<0.001), postoperative
month 3 (P<<0.001), and postoperative month 6 (P = 0.003). At 9,
12, 18, and 24 months postoperatively, the mean corneal sensitiv-
ity was not significantly different compared with the preoperative
values (Table 1, Fig 2).

For the comparisons of Schirmer’s I test results and TFBUT at
each time point postoperatively with the preoperative values, we
used the paired-samples ¢ test. There was no statistically significant
difference at any time point between the preoperative and the
postoperative values of both tests (Table 1, Figs 3 and 4).

&

51

4

3

Corneal sensitivity (95% Cl)

preop 1 3 6 9 12 18 24
Time (months)

Figure 2. Mean value of corneal sensitivity preoperatively and at each
postoperative visit (bars represent 95% CI). CI = confidence interval.
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Figure 3. Mean result of Schirmer’s I test preoperatively and at each
postoperative visit (bars represent 95% CI). CI = confidence interval.

Discussion

Various corneal surgical procedures have been associated
with reduction of corneal sensitivity due to amputation or
laser ablation of corneal nerves.!*> Corneal denervation
plays a key role in the transient tear dysfunction that com-
plicates the postoperative course of patients undergoing
corneal surgery.

Corneal collagen cross-linking is a novel corneal proce-
dure used to biomechanically stabilize corneas with ectatic
disorders. The combined action of the photosensitizer ribo-
flavin with the UVA radiation induces cross-linkage be-
tween the collagen fibrils through the generation of reactive
oxygen species, leading to corneal stabilization.!” 23 Stud-
ies with qualitative evaluation of corneal confocal micros-
copy images after CXL demonstrate that anterior stromal
structure, keratocyte density, and innervation are affected
postoperatively.?®>’

In this study, quantitative analysis of sub-basal nerve
plexus confocal images after CXL revealed that corneal
innervation is significantly reduced at postoperative month
I and is gradually restored to almost similar preoperative
levels at postoperative month 9. Confocal images taken at
each time point at the central cornea demonstrate the nerve
density of the sub-basal plexus in this area, rather than the
origin and course of specific sub-basal nerve regeneration.
Our study findings correlate with those of previous qualita-
tive studies on corneal confocal microscopy analysis of
sub-basal nerve plexus in patients post-CXL. In a previous
qualitative study, Kymionis et al’® reported that reinnerva-
tion begins during the third month after CXL. They reported
that, unlike in the first month, the nerves are visible at the
3-month follow-up but are not yet restored to the preoper-
ative density. In another qualitative study, Mazzotta et al*’
reported a more rapid regeneration of subepithelial nerve
fibers that begins at 1 month and is almost complete 6
months after the procedure, but does not return to the
preoperative structure until 2 years after the procedure. In
our quantitative study, the total nerve length per image
tended to increase until postoperative month 24, whereas
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restoration was almost complete up to month 9 and total
nerve length had already reached a nonsignificant difference
compared with the preoperative level.

In regard to sensitivity, our results demonstrate that CXL
causes a significant transient hypoesthesia postoperatively,
as expected because of the transient denervation. In our
group of patients, we detected a prominent reduction in
corneal sensitivity 1 month postoperatively that gradually
recovered until 9 months postoperatively. The majority of
patients had corneal sensation restored to the preoperative
level at the 9-month follow-up visit and thereafter.

In a recent animal study of corneal sensitivity and inner-
vation after CXL in rabbits, Xia et al®®> demonstrated that
corneal sensitivity regained normal values 90 days after the
treatment and corneal nerve fiber density appeared normal
after 180 days. In the current study, the time course was
similar for sensitivity restoration and corneal nerve regen-
eration; both took 9 months to restore to nonsignificant
differences compared with the preoperative values.

In regard to other refractive surgery procedures, studies
report variable periods of time for the restoration of sensory
function and innervation after the procedure. In photorefrac-
tive keratectomy (PRK) and Epi-LASIK, sensitivity returns
to preoperative values approximately 3 to 6 months after
surgery. In LASIK, it takes 6 months to more than 1 year for
the restoration of corneal sensation.* ®!? It takes up to 2
years in PRK and 5 years in LASIK for the sub-basal nerves
to fully recover.!*!> The differences in time course of
neural rehabilitation among surgical techniques may be due
to differences in both the cause and the extent of the initial
neural injury.'*3¢

Corneal denervation plays a causative role in dry eye,
which is one of the most recognized complications of re-
fractive surgery procedures. Patients report dryness and
irritation, and the results of Schirmer’s I test and TFBUT are
lower than normal up to 3 to 6 months after the procedure.
This finding is more prominent in patients post-LASIK than
in patients undergoing surface ablation techniques.”?~!! In
a study of patients undergoing Epi-LASIK, Kalyvianaki et
al® reported that there is no decrease in Schirmer’s I test

3 &

Tear break up time (95%Cl)
i

T
preop 1 3 6 9 12 18 24
Time (months)

Figure 4. Mean value of tear film break-up time preoperatively and at each
postoperative visit (bars represent 95% CI). CI = confidence interval.
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values, but there is a small decrease in TFBUT in the first
postoperative month. Nejima et al'! observed a decrease in
Schirmer’s 1 test values but not in TFBUT in patients
post-PRK.!! In the current study, although sensitivity de-
creases, the results demonstrate that basic tear secretion and
TFBUT are not affected by CXL. The patients included in
the study were advised to use preservative-free artificial
tears, which may have helped. On the other hand, the
sensitivity of the peripheral unaffected part of the cornea
may be sufficient to regulate basic tear secretion or the
aberrant activity of the amputated corneal nerves may con-
tribute to this.?’

An important safety aspect in CXL is that corneal inner-
vation, sensitivity, and tear function are already disturbed in
patients with keratoconus.?®* ! Bleshoy® reported that sen-
sitivity is decreased in all corneal zones of patients with
keratoconus. This decrease depends on the severity of the
condition. Dogru et al*® reported that eyes with keratoconus
have lower goblet cell density. Consistent with those find-
ings, authors®® found that patients with keratoconus have
significantly lower TFBUT values, although there is not a
decrease in their Schirmer’s I test results. Tear film dys-
function also depends on the severity of keratoconus. In our
group of patients, corneal sensitivity seemed to be within
normal values, although it was not compared with a control
group of normal corneas. However, this is expected because
most of the patients in the current study group were in the
early stages of keratoconus. Basic tear secretion seems to be
similar to that reported® in studies of patients undergoing
refractive surgery, and the preoperative TFBUT of our
patients was relatively low, consistent with the findings of
Dogru et al.>® Reduced sensitivity after CXL in patients
with low tear break-up time theoretically could generate dry
eye—related problems because of the decreased blinking rate
and increased tear evaporation and exposure of corneal
epithelium surface. The results of this study demonstrate
that because TFBUT and Schirmer’s I test results were not
affected, dry eye does not seem to be a significant compli-
cation of CXL in patients with keratoconus.

According to confocal microscopic studies of corneal
innervation in patients with keratoconus, the sub-basal
nerves have abnormal patterns (thicker and more tortuous)
and lower density than in normal subjects. The pattern
abnormality of corneal nerves has been correlated with the
severity of keratoconus.?’ ! A causative role of these find-
ings in the progression of keratoconus has been postulated
in the literature.* Our results demonstrate that the sub-basal
nerve plexus in keratoconus is able to return to the preop-
erative status after almost complete denervation caused by
CXL.

Contact lens use also affects corneal sensitivity.>® To
minimize any effect on measurements, we asked the
patients to discontinue contact lens use at least 8 weeks
before each examination. Patients who use contact lenses
continuously after CXL could have a somewhat different
time course of nerve regeneration and sensitivity resto-
ration than demonstrated in this study. At the same time,
reduction of sensitivity and the effect of CXL on corneal
topography may affect contact lens use in patients with
keratoconus.

A significant limitation of this study is that we used only
the Cochet-Bonnet esthesiometer to monitor corneal sensi-
tivity. This instrument is a contact esthesiometer that pro-
duces mechanical stimuli exploring the response of mecha-
nonociceptors. Consequently, recovery of corneal sensation
for chemical and temperature stimuli is not monitored.
Other instruments, such as gas esthesiometers, which use
carbon dioxide as an acidic stimulus, and warmed or cooled
air for high and low temperature stimuli also evaluate the
responsiveness of polymodal and thermal receptors.***! In
addition, the Cochet-Bonnet esthesiometer lacks the ability
to detect subtle changes of sensitivity and hypersensitivity
because it has a lower threshold detection limit that is
similar to the normal threshold for most of the patients.
However, most of the studies evaluating the effect of sur-
gical procedures on corneal sensitivity use the Cochet—
Bonnet esthesiometer and consequently have somewhat
comparable results.

In conclusion, the results of our study indicate that CXL
transiently affects corneal innervation and sensation. Our
patients returned to preoperative sensitivity within the first 6
postoperative months, and their basic tear secretion test and
tear break-up time were not affected. Thus far, studies
demonstrate that CXL is a safe procedure, although com-
plications similar to those of refractive surgery have been
reported.*>*? Iatrogenic dry eye does not seem to be a major
complication in CXL.
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Abstract

Background The purpose of this study is to evaluate in-vitro
the immediate effect of corneal collagen cross-linking
(CXL) on corneal hydration and stiffness.

Methods Forty-two corneal buttons from freshly enucleated
porcine eyes were immersed in riboflavin 0.1% in dextran
20% dilution for 3 h in order for their hydration to reach
equilibrium. Corneal buttons where divided into two groups;
the first group was stored in dark conditions while the other
group was irradiated with UV radiation (370 nm) for 30 min to
simulate CXL according to the clinically applied protocol.
After irradiation, all corneas were immersed in dextran
20% solution for 3 additional hours. Subsequently, each button
underwent weighing, thickness measurement, and was
mounted in a special device for the measurement of force
versus deformation by compression. Finally, all corneal
buttons were dehydrated for 48 h in a desiccating oven
set at 62 °C and weighed again to obtain their dry mass.
Hydration (%) of each button was calculated.

Results Mean corneal hydration in the irradiated and the
non-irradiated group of corneas was 69.8 and 72.2%,
respectively (p<0.001). Differences in thickness and
compressibility were not statistically significant. Thickness
and hydration were positively correlated (Pearson’s 7=0.714,
p<0.001).

Conclusions CXL causes corneal dehydration that can be
detected immediately after the procedure. This phenomenon
may contribute to increased mechanical stiffness of the
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cornea. A change in stiffness by means of compressibility
could not be detected in porcine corneas.

Keywords Cornea - Corneal collagen cross-linking -
Keratoconus - Corneal hydration

Introduction

Manipulation of the mechanical properties of the cornea is a
major goal of corneal and refractive surgery [1]. It is
currently understood that corneal biomechanics are involved
in corneal ectatic disorders such as keratoconus, and as a risk
factor for the development of iatrogenic post-LASIK ectasia
[2, 3]. These disorders lead to progressive thinning and
protrusion of the cornea, resulting in high irregular astigmatism
and decreased vision. Pathogenesis of both disorders is not yet
clear, but loss of corneal biomechanical stability is considered
to be involved in their development.

Corneal collagen cross-linking with UV-A radiation and
the photosensitizer riboflavin (CXL) has been introduced in
2003 as a quasi-conservative technique for the management
of keratoconus and iatrogenic post-LASIK corneal ectasia
[4]. The technique is aiming to increase corneal rigidity and
stability through the induction of cross-links in corneal tissue
[5]- Results of CXL on corneal biomechanical properties have
been studied in laboratory settings by means of stress-strain
measurements on strips of corneas that underwent CXL and
by means of eye inflation under Scheimpflug imaging [6-8].
Clinical studies of CXL demonstrate that it is a safe and
effective technique for halting progression of ectatic disorders
[9, 10]. Lately, CXL has also been used for the treatment of
clinically important corneal edema, since it is theorized that
the processes affect corneal swelling properties [11-15]. Until
now, swelling behavior of cross-linked porcine corneas has
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been tested with indirect methods, showing a decrease in
hydration [16].

The purpose of our study is to investigate in vitro the
immediate effect of CXL on mechanical and hydration
properties of porcine corneas. The effect on hydration is
approached by direct calculation of the water content of
the cornea, and on mechanical properties by means of
measurement of compressibility of the treated corneas.

Methods
Corneal button preparation

Fifty porcine eyes enucleated from an equal number of hogs
were obtained from a local abattoir within 24 h of slaughter.
Eyes were conserved at—4 °C until the experimental procedure.
Each eye was carefully observed under a surgical microscope
by a cornea specialist (GDK) in order to detect corneal
abnormalities. A corneal scar was detected in one eye,
epithelium defects in two eyes, and corneal edema in five
eyes. Consequently, these eight eyes were excluded from the
study. The coreas of the rest of the eyes appeared normal
and were included in the study. Careful corneal epithelium
debridement was performed with a rotating brush in the
remaining 42 eyeballs. After debridement, corneal buttons
were removed with a Barron Trephine with a diameter of
8.00 mm (Katena Products, Denville, NJ, USA) and im-
mersed in riboflavin 0.1% in dextran 20% dilution for 3 h
in order for their hydration to reach equilibrium. Afterwards,
the corneal buttons were removed one by one sequentially,
and alternatively assigned to one of two groups; one group
was stored in dark conditions while the other group was
irradiated with UV radiation (370 nm) for 30 min to simulate
CXL according to the clinically applied protocol. After
irradiation, all corneas were immersed in dextran 20%
solution for 3 additional hours. Finally, the following
measurements were conducted:

Corneal pachymetry

Corneal thickness of each button was measured by means of
a digital caliper with an accuracy of 1 pm (Mitutoyo, Aurora,
IL, USA).

Mechanical measurements

Mechanical measurements were performed by means of a
purposely developed device featuring a microstepping motor
and a load cell (force sensor). The motor shaft has a spherical
tip with radius of 1 mm that compresses the corneal button
from the epithelial side against a flat surface mounted on the
load cell (Fig. 1). The tip is moving towards the load cell in

@ Springer

Fig. 1 Experimental setup for the compressibility measurements
showing the tissue holder and the computer controlling the procedure.
Magnified insert shows the spherical tip that compresses the corneal
button against the flat surface creating a local indentation

steps of 20 um. The slope of force versus deformation was
calculated for each specimen.

Measurement of hydration

After immersion in dextran 20% solution, each corneal
button was wiped with a surgical sponge to remove
the dextran solution coating the surface of the button.
Subsequently, each button was weighed by means of an
electronic scale with an accuracy of 0.1 mg in order to
obtain the total hydrated mass. After the experimental
procedure, all buttons were dehydrated for 48 h in a
desiccating oven set at 62 °C. Their dry mass was
obtained and tissue hydration (H%) was calculated for
each button as follows:

H =(wetmass — drymass)/wet mass

Statistical analysis

The independent samples ¢ test was used to compare
variables between the two groups of corneal buttons. A one-
way analysis of covariance (ANCOVA) was conducted with
wet mass of the buttons as a dependent variable between the
two groups. The dry mass of the buttons and the corneal
thickness were included as covariates in the model. Linear
correlation between pairs of quantitative variables was
assessed using Pearson’s correlation coefficient. A level of
p<0.05 was accepted as statistically significant. The statistical
package PASW Statistics 18.0 was used (SPSS Inc., Chicago,
IL, USA).
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Results

Distribution of all variables did not differ from normal. A
statistically significant difference was found between the
mean hydration in the irradiated and the non-irradiated
group of corneal buttons (Fig. 2). Mean corneal hydration
in the irradiated group of buttons was found to be 69.8%
(standard error [SE] 0.4%), while in the non-irradiated group
it was 72.2% (SE 0.3%), (¢=4.693, degrees of freedom
[df]:40, p<0.001, independent samples ¢ test). The results of
the ANCOVA model were statistically significant, indicating
that there was a detectable difference in the wet (hydrated)
mass of the corneas between the groups (F=33.286,
p<0.001).

Mean corneal thickness of the buttons as measured with a
digital caliper was 850 um (SE 32 um) in the irradiated
group of corneas and 899 um (SE 30 pwm) in the non-
irradiated group of corneas. The mean difference between
the groups was not statistically significant (z=1.111, df: 40,
p=0.273, independent samples ¢ test), (Fig. 3).

Mean slope of the corneal compressibility of the buttons
in the irradiated group was 0.11 mN/pum (SE 0.01) and in
the non-irradiated group was 0.08 mN/um (SE 0.01). The
difference was not statistically significant (r=1.721, df: 40,
p=0.093) (Fig. 4).

Corneal hydration was positively correlated with corneal
thickness. Correlation was statistically significant (Pearson’s
r=0.714, confidence interval [CI]: 0.524 to 0.836, p<0.001),
(Fig. 5). Correlation of corneal thickness with hydration was
also statistically significant in each group of corneas separately
(in the irradiated group: Pearson’s 7=0.784, C1 0.532 to 0.908,
p<0.001, in the non-irradiated group: Pearson’s r=0.736, CI
0.446 t0 0.886, p<0.001). A statistically significant correlation
was found neither between the slope of compressibility and
hydration (Pearson’s r=—0.141, C1-0.427 t0 0.170, p=0.124),
nor between slope of compressibility and corneal thickness
(Pearson’s r=—0.185, CI —0.463 to 0.126, p=0.432).
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Fig. 2 Box plot of hydration for the two groups of corneal specimens
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Fig. 3 Box plot of corneal thickness for the two groups of corneal
specimens

Discussion

Corneal collagen cross-linking (CXL) is a novel procedure
introduced for the biomechanical manipulation of the corneal
stroma. It is considered to increase corneal rigidity and
therefore halt the progression of ectatic disorders such as
keratoconus and iatrogenic ectasia [4, 5]. The process of
cross-linking occurs naturally in the human cornea during
aging and also in diabetes mellitus [17]. It is based on the
creation of intrafibrillar and interfibrillar crosslinks, although
interfibrillar bonds are considered less possible to participate
in corneal cross-linking [5, 18]. Except from cross-links
between the collagen molecules, also proteoglycans contribute
to increased stiffness with bonds in between them or between
proteoglycans and collagen molecules [19]. Riboflavin-
catalyzed photosensitization and photopolymerization involves
the production of singlet oxygen after UVA irradiation, which
then reacts with available groups nearby [18].

The results of our experiment demonstrate that CXL with
riboflavin and UVA in vitro has a direct effect on corneal
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Fig. 4 Box plot of slopes (mN/um) of the force-deformation diagrams
for the two groups of corneal specimens
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Fig. 5 Scatter plot of corneal thickness and corneal hydration of the
specimens. Filled dots represent the irradiated corneas and empty
circles represent the non-irradiated corneas

hydration immediately after the procedure. Normal corneal
hydration in bovine corneas is 77.5% [20] and in our groups of
irradiated and non-irradiated corneas 69 and 72%, respectively,
after immersion in 20% dextran. It has already been shown by
Wollensak et al. with the use of light microscopy that CXL has
an effect on corneal swelling properties [16]. In the present
study, the results demonstrate by direct in vitro measurement
of corneal hydration that the procedure does not only affect the
swelling properties of corneal tissue under induced edema but
also its hydration under dehydrated conditions.

Corneal elasticity has already been demonstrated to be
closely related to corneal hydration [21, 22]. Swollen corneas
seem to have increased extensibility than normally hydrated
cornea. Since a decrease in hydration may lead to a decrease in
corneal elasticity, the decreased hydration of cross-linked
corneas that we found could be a contributing factor, albeit
minor, to the increased biomechanical stability caused by the
procedure.

The results of CXL have been studied lately with increasing
interest on edematous corneas suffering from endothelial
decompensation [11-15]. Researchers report that after
application of the treatment there is a primary marked
improvement in corner transparency and a reduction of corneal
pachymetry, although it is speculated that this effect is
temporary [13, 15]. The results of this experiment confirm
the clinical observation that corneal hydration is reduced
immediately after the procedure.

In keratoconus corneas treated with CXL, except for the
improvement in visual acuity and topography, it is also
stated by Vinciguerra et al. [23] that there is a decrease in
total corneal volume and peripheral corneal pachymetry as
measured by Scheimpflug imaging. On the contrary, central
corneal thickness was not found to be reduced. Caporossi et
al. [10] found no alteration in central corneal thickness after

@ Springer

the procedure as measured by ultrasound pachymetry and
anterior segment OCT, but a difference as measured by
optical tomography, which was attributed to reflectivity
changes. In the present study, a reduction in corneal thickness
was found in the treated corneal buttons that was not
statistically significant. Corneal thickness was found to
be strongly correlated with hydration as it has been
already shown in the literature [24]. Consequently, a
decrease of corneal thickness is expected postoperatively
due to the decreased corneal hydration. Nevertheless, it is
possible that this effect could be compensated by the increase
in collagen fiber diameter after the procedure [25, 26].

The results of our experiment did not demonstrate a
significant difference in corneal compressibility. In a previous
study, Wollensak et al [6] found a significant increase in
biomechanical stiffness of treated porcine and human corneas,
as indicated by the increase in the calculated Young” modulus.
The increase was significantly more in the human corneas
than it was in the treated porcine corneas. This was attributed
to the thickness of porcine corneas that is higher than the
human, resulting to a smaller percentage of cross-linked
cornea in comparison to the human cornea. In this study
we calculated the slope of force versus deformation in the
transverse direction (corneal compressibility). We found no
statistically significant differences. Since CXL affects the
anterior 300 um of the cornea [27], the low percentage of
cross-linked cornea in the porcine corneas could be responsible
for this finding.

In a recent study of corneal interlamellar cohesive force in
porcine eyes, it was demonstrated that there is no increase after
CXL [28]. According to the authors, CXL changes the stiffness
in the fibrils (only inter- and intrafibrillar stabilization) resulting
in an increase in the tangential stiffness. Subsequently, stiffness
in the transverse direction, as it was measured in our study, may
not be increased immediately after CXL. In our experimental
setup, a small spherical tip is used to create an indentation on
the cornea. The stress in the cornea can be seen as having a
compressive component (where crosslinking is not expected to
have significant impact) and a tangential component associated
to the differential bending of surface lamellas in respect to
deeper ones. Acute changes in the force-displacement
coefficients (that would be mostly associated to changes in
the tangential stiffness after CXL) were not detected in this
study.

In conclusion, the present study demonstrated in vitro the
reduced hydration in porcine corneas directly after the CXL
procedure. This effect has been measured by straight
calculation of corneal hydration in treated and untreated
porcine corneas. This phenomenon may contribute to the
increased mechanical stiffness of the cornea and also to
other previously demonstrated or speculated aspects of
the procedure such as reduction in corneal volume, and
usefulness in the treatment of corneal edema.
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