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Advanced Stage

ALaOAooTIKN XELPOUPYLKN OTOV
Kepatokwvo ?

K. X. Kapapumnatoog
MD, DMed(Bristol), FEBO, MRCOphth(Lon), FRCS (Ed)
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Kepatokwvoc

e Juyxvotnta
— 2TOV YEVIKO tAnBuopuo 0,05%
— N gUYVOTNTOC LLE KOLVOUPYLEC SLOYVWOTIKEC peBodouc

. o€ delypata acBevwyv poeyy. SLaBAAoTIKOU EAEYXOU
(urtokAwvikoc KC, FFC-form fruste KC)

— AudoteponAeupn aAAd ACUUETPN
— Evapén ouvnOwc otnv edpnPeia
— OETIKO OLKOYEVELAKO LOTOPLKO 0€ 6-8%

* Kuplapyo yovidlo pe ateAn dietodutikotnta (incomplete
penetrance).

* MoAuyovidLakn attioAoyia

I %
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Tonovpa¢ta KEPATOELOOUC OTOV

Astigmatism Axes Not Orthogonal

Laser \ ) Vision
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Nopeia TOU KEPATOKWVOU

Eyve Institute
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Oeparneia - VTLHETWITLON

e [uaAld

HuilokAnpol (kepatokwvikol) dakot ertadrc / podakot KC
dokol emadnc

Kepatokwvoc = uia tabnon mov avrlueTtwrileTol
ue daxouc snadnc

e Awaumepng KepatomAaotikn

— YynAa nocoota emntuyiog, aAAd uPnNAOC LETEYXELPNTIKOC
QLOTLYULOTLOMOC

— HutokAnpot dakot emadric / paiokot KC dakot emadnc

Eve Institute
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Oepaneia - VTLHETWITLON
fuaAld
HuiokAnpol (kepatokwvikot) pakot emadnc / paiakot KC pakot
ernapng
Collagen Cross Linking
+/- PRK laser
Phakic IOLs (ICL)
Evéokepatikoi daktuAlol (Intracorneal stromal rings)
Deep Lamellar Keratoplasty (DALK)
Alapmepnc KepatomAaoTikn

— YynAad mocoota ernituyiog, aAAd uPNAOC LETEYXELPNTIKOC
QLOTLYLOTLOUOG

— HuiokAnpot pakot emadnc / podakoti KC pakot emadng

Jye Institute
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Stability

.
AVTILETWTILON KEPATOKWVOU™® HOVO
e dtaocuvodeon koAayovou (CXL)
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ZTOX0! TS AYyWYNS

* H avaotoAn tnc e€eAEnc tng exktaoiog :
— Corneal cross- linking

* H BeAtliwon tTng opaong Ue:
—lvaAwa

— Pakouc emadng

— ZUMITANPWHATIKN TapEuBaocn
* PRK
. ICL
* INTACS




X-linking




UVA 370 nm
Irradiance 3 mW/cm? for 30 min
Dose of 5.4 J/cm?




S. A, (f), 25y0

OD KC OS KC
VAs 5/10 VAs 2/10
BCVA 9/10 BCVA 6/10

WAVELIGHT . ALLEORO OCULYZER WAVELIGHT - ALLEORO OCULYZER
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WAVELIGHT - ALLEGRO OCULYZER

oD

Min CT : 436
CT after epith removal 387

Procedure :
Hypotonic ribo 30 min
30 min UV

Eyve Institute

Laser |\ Vision



OD serial WAVELIGHT - ALLEGRO OCULYZER

Result

*  Kms flattening (1.50 D)

e VAs 6/10 > 7/10

e BCVA 9/10 > 10/10
(pl/-1.50x85)

* Good VA even with glasses

* Easier CL fitting

Eyve Institute

Laser k‘-’) Vision
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WAVELIGHT - ALLEGRO OCULYZER

oS

mMinCT 456 pm
CT after epith removal 361 !!

Procedure :

Hypotonic ribo (up to 392)

Eye Institute

Laser L;!y Vision
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Os serial WAVELIGHT - ALLEGRO OCULYZER

Results

Kms flattening (3.50 D)
VAs 2/10 > 3/10

BCVA 6/10 > 7/10
(-1.75/-2.25x100)

4. Relatively good VA even with
glasses

5. Easier CL fitting
Suggested ICL .....>

o

Eye Institute

Laser \‘-y Vision
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K.A. (f), 19 yo,
0D KC

CCT 460 pum
VAs 2/10
BCVA 5/10 with -1.25/-4.50x55

Procedure : Dresden protocol

Pach 400 um after epithelial
removal

Eye Institute

Laser QQ.J Vision

OQur Mission

Your Vision

WAVELIGHT - ALLEGRO OCULYZER
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K.A. serial topographies
- WAVELIGHT - ALLEGRO OCULYZER

- |

-
Eye Institute
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WAVELIGHT - ALLEGRO OCULYZER

- r.. ~ - — - 1 A e S—

s ety

ase BTN KO
b [TTE s [SON

LSS L o

' ‘ L el L™ e

Result e R I
- r‘_..f—luf"-l"‘h
o~ e —_

e — 3 s amicos

— & TR (T

sinen [E=—— sute =

D T O O R

Good flattening effect (3 D)
Reduction of cyl from 4.50 to 2.00 D
Improved VA
1. S from2/10to 4/10 = B
2. C from 5/10 to 10/10 =T PR
3. V. good CL fitting with VA 10/10+
4. Proposed PRK OD and DALK OS
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,
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G.N, (m), 21 yo

OD KC, gl only OS KC, gl only

WAVELIGHT . ALLEGRO OCULYZER WAVELIGHT - ALLEGRO OCULYZER
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oD WAVELIGHT - ALLEGRO OCULYZER

L
VA's2/10
BCVA 6/10 (-1.00/-4.50x50)
CCT 480 um 1 ‘,':: :_r;r:
BT ol e T
Procedure S |

i"'(ﬁr?:'ul_"‘

Hypotonic ribo, as pachymetry . (T syl
after epithelial removal 390 pm BT T i

e e NM
PO o
wni"'—" 'w F-'-'
it AV TN 22
avens RIZ"wm N
e 55 0 [
stnmnnest EVT agena TS
e e =
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Serial OD

WAVELIGHT - ALLEGRO OCULYZER

e | R —— 5 n > - e

Eye Institute

Laser Q‘-y Vision
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Result OD

WAVELIGHT - ALLEGRO OCULYZER

Flattening Km

Improvement of VAs from 2/10 to M S JT= - fEr
@IS i

BCVA preop 6/10, postop 10/10 o 3 T A

Fitting of KC CLs without any N S
TS ol

problems U e

»ETEETT TS

Planned for PRK

Eye Institute

Laser Lfy Vision
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oS
CCT 450 pum
VAs 2/10
BCVA 6/10
s BUST omes TRST

Pach post epith removal : 403
Standard protocol

Eye Institute

Laser QQ.J Vision
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OS compare
 WAVELIGHT - ALLEGRO OCULYZER

r:.cb O -

Eye Institute
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OS results
WAVELIGHT - ALLEGRO OCULYZER

As with OD, similar result

" » 9T » AT

Improved optics EBNar— u
‘r~ alfTE" w fW

aE T T
U—blt.. e B

10/10+ with -1.00 KC CL S o

i&'!-.r":‘ w e
BTN T
:_f'-"-ﬁ‘:’-—l-‘r'-"

e S

PR _ i - J
Planned for PRK v v P % f23
T 5= 0 o
e N PO
reee  — - "_7_
stnunsny EVCT sqenaNC
P T T e
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.0. (F), 22 yo

2007 2007
OD 4/10 w -11.50/-3.50x30 0S 5/10 w -10.50/-3.00x135

Topo inferior KC Topo inf KC 0OS>0D

WAVELIGHT - ALLEGRO OCULYZER WAVEUGHT ALLEGRO OCULYZER

Eyve Institute

Laser \‘y Vision

Your Vision Our Mission



nstitute
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K.N, male, 28 yo,

KC OS> 0D
OS

VAs 3/10
VAc 6/10 (-4.75/-4.25 x 15 )

Eye Institute

Laser \‘-y Vision

Your Vision OQur Mission

WAVELIGHT - ALLEGRO OCULYZER
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K.N. OS

Procedure

CXL only (standard protocol), due to
* thin corneas and
* high refractive error to treat with PRK

... initially planned for 2ry ICL

CCT 467 microns
Epithelium 62 microns

To our surprise, ... by just doing ONLY
CXL, vision improved to 10/10
unaided, because of the effect of CXL
shrinkage on central cornea, that had a
great impact on eye’s optics.

WAVELIGHT - ALLEGRO OCULYZER
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Is CXL a refractive procedure?

Most investigators speak of “disease reversal” when flattening occurs after CXL in ectasia

*This is a simple 3mW CXL-alone case from 2005
*No scar developed, Now 2013 has Flattened 12D!!!

Eye Institute

Laser (%) Vision v
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Novel Avedro KXL-II Device
Riboflavin penetration captured
by Build —in Scheimpflug image

Eve Institute

Laser |\ Vision
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Myopic profile central 4mm OZ transepi
4min Paracel+émin VibexXtra
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PiXL custom topo-assisted 7 months
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8 month topography-customised
tran-epithelial CXL treatment




Customized CXL for KCN!
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KCN s/p Athens Protocol in 2006 residual cone and cylinder
3 months after PiXL it appears to work in CXL corneas as well
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AVTILETWTILON KEPOATOKWVOU WE

ocuvOUaoHO dLtaocuvoOeoNnC
kKoAAayovou (CXL) + PRK
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S.S, (m), 39 yo

oD, FFKC 0S, FFKC
CCT 454 pm CCT 503 pm
-4.00 -4.00/ -0.75 x 15

WAVELIGHT . ALLEGRO OCULYZER WAVELIGHT . ALLEGRO OCULYZER
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S.S.

OD PRK + 15 min CXL OS PRK + CXL 15 min
Full correction -4.00 Full correction -4.00/-0.75 x 180
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OD 3 months OS 3 months

VAs 12/10 plano VAs 12/10 plano
WAVELIGHT - ALLEGRO OCULYZER WAVELIGHT - ALLEGRO OCULYZER

Eye Institute
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P.X, (f), 33 yo

OD FFKC OS FFKC
CCT 476 CCT 479

-2.50 /-1.00 x 30 -3.25/-1.00 x 153

WAVELIGHT - ALLEGRO OCULYZER WAVELIGHT - ALLEGRO OCULYZER
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P.X.

OD (4/12 post breast feeding) 0S (4/12 post breast feeding)
PRK no nomogram -1.75/-1.00x30 + MMC 10 sec + full PRK no nomogram -2.50/-1.00x153 + MMC 10 sec + full
CXL CXL

WAVELIGHT - ALLEGRO OCULYZER
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1 yr postop

OD VAs 10/10 OS VAs 10/10

WAVELIGHT - ALLEGRO OCULYZER WAVELIGHT - ALLEGRO OCULYZER

C— P »ES

Eye Institute
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OD moderate KC

VA 8/10s

BCVA 8/10 -0.50 /-1.50 x 130
CCT 452 pum

WAVELIGHT . ALLEGRO OCULYZER

n.n., (f), 27 yo

OS advanced KC

VA 3/10s

BCVA 7/10 ¢ -1.00/-1.75x120
CCT 400 um

WAVELIGHT - ALLEGRO OCULYZER
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.11

0S PRK+CXL
OD PRK+CXL -0.50/-1.00x110
-0.25/-0.50x150 Postop
Postop VAs 7/10
VAs 10/10 plano NI ¢ -0.75/-0.75x150
WAVELIGHT - ALLEGRO OCULYZER WAVELIGHT - ALLEGRO OCULYZER

Eye Institute
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T.K, (m), 34 yo

KC OS

VAs 5/10

BCVA c pl/-2.25 X 137 10/10
CCT 487 um

WAVELIGHT - ALLEGRO OCULYZER
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postop

VA s 10/10 +2 lmines
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OD advanced KC
VAs CF

VA c +0.25/-4.75 x 70 5/10

WAVELIGHT . ALLEGRO OCULYZER

V.A, (f), 23 yo

OS moderate KC
VAs 2/10

VAc -1.25/-1.75x110 10/10

WAVELIGHT - ALLEGRO OCULYZER
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(0])
WAVELIGHT - ALLEGRO OCULYZER

CCT with epith 431 e =1 : L
CCT s epith 387

CXL

Combination hypotonic + isotonic ribo
MMC 14 sec

PRK +0.25 /-2.50 x 75

POSTOP
VAs 6/10
VAc 7/10 with -1.50/-1.50x70

Eye Institute

Laser g!y Vision
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oS

CCT epith 458
CCT s epith 407

CXL Isotonic Ribo
MMC 12 sec
PRK -0.75/-1.50 x 110

POSTOP

VAs 10/10

Eye Institute

Laser \9/ Vision

Your Vision OQur Mission



OD advanced KC
VAs 1/10
VAc -3.00/-2.00x120 8/10

WAVELIGHT . ALLEGRO OCULYZER

K.M, (m), 30 yo

OS moderate KC
VAs 3/10

BCVA 10/10 with -2.50/-1.00 x 145

WAVELIGHT - ALLEGRO OCULYZER
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oD

CCT 437 um
CXL +PRK
-2.25/-1.25x120

POSTOP
VAs 6/10

WAVELIGHT - ALLEGRO OCULYZER
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oS

WAVELIGHT - ALLEGRO OCULYZER
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CCT 436 um

-2.75/-0.75 x 150
PRK + CXL

POSTOP

VAs 8/10
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K.E, (f), 31 yo

OS advanced KC

OD normal (?) VAs 1/10

10/10 -4.00/-0.75 x163 VA c -4.00/-3.00x40 4/10
CCT 515 um

WAVELIGHT - ALLEGRO OCULYZER WAVELIGHT - ALLEGRO OCULYZER
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OD PRK + 30 min CXL
-3.50/-0.75 x 170
Postop

12/10 s plano

WAVELIGHT . ALLEGRO OCULYZER

OS CXL only
Plan for ICL
Stable after CXL

WAVELIGHT - ALLEGRO OCULYZER
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KK,(f), 43 yo

OD -6.25/-0.25 x 28 0S -7.00/-0.50 x 20
Subclinical KC Subclinical KC
CCT 493 CCT 486
WAVELIGHT . ALLEGRO OCULYZER WAVELIGHT . ALLEGRO OCULYZER
e [ e e Il e e P I [
= L .3 e Pl 3
—|=
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KK

OD -4.25/-0.75 x 30 (monovision) OZ 6 mm 0S -6.50/-0.75 x 20 OZ 6 mm
PRK + ribo (30 min) PRK + ribo (30 min)

Postop

10/10 (-0.75/-0.75x170) Postop

Bin J1 12/10

WAVELIGHT . ALLEGRO OCULYZER WAVELIGHT - ALLEGRO OCULYZER
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OD 7/10s

M.E, (m), 34 yo

c/o unstable refraction, continuous change Rx glasses

9/10 c +1.25 / -2.75 x 28

CCT 467 um

NOT suitable for ICL, as AC depth 2.18

WAVELIGHT . ALLEGRO OCULYZER

0S7/10s

9/10- with +1.75 / -1.75 x 140

CCT 467 um

WAVELIGHT - ALLEGRO OCULYZER
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IM.E.

oD (0}

PTK 50 um / OZ 7.00/AZ 8.90 PTK 50 um / OZ 7.00 / AZ 8.90

PRK +1.00 / -2.50 x 30 (max depth 39 pm, PRK +1.25/-1.75 x 140 (max 28 pm
central 23 um) periphery, 8 um central)

CXL 1 hour + MMC 12 sec CXL (stand. Protocol) 1 hour = No MMC

WAVELIGHT . ALLEGRO OCULYZER WAVELIGHT - ALLEGRO OCULYZER
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M.E, postop 12 m.

OD VAs 10/10+ OS VAs 10/10s
h |
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Topo-guided partial PRK

1-Topolyzer:Placido disc topography
2-Pentacam (Oculyzer)

3-Pentacam HD (oculyzer Il)-Refractive suite

4-Vario (placido disc +pupil sensor+iris recognition+limbal landmarks
recognition)

WaveLight® FS200 WaveLight® EX500
Femtosecond Laser Excimer Laser

Wavelight® Refractive Suite

Eve Institute

Laser |\ Vision

lllllllll Mission



= Wavelight
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Step 2: Validate Pentacams and clinical
refraction entry
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Step 4: attemted Rxto 0, OZ to 5 or 5.5mm, cyl axis to
match topo axis not refractive axis
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Step 4: OZto 5 or 5.5mm, cyl axis to
match topo axis

00 =i - = Wavelight




Step 6: PTK treatment plan

00D « = Wavelight
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Oculink Vs Topolink in Athens Protocol

1SV PreOperative vs PostOperative (Group A, Topo)

= m

ISV PreOperative v PostOperative (Group B, Ocu)

190

120

150

130

"
ISV Ocw PreCperative

Data (ISV volues)
3

g5 8§ 3 8

10

25V Ocu PostOperatve 15V Topo MeOperstive

Oculink (Pentacam driven)

appeared more effective!

Eve Institute
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Athens Protocol (topoPRK +CXL) KCN epithelial changes
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Athens Protocol example
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Topometric parameter improvement: IHD

WAVELIGHT . ALLEGARO OCULYZER
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Average K from 48.5 to 44
Refraction -2.5-4.5@155 (20/70) to -1-1.5@10 (20/20)
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Average K from 48.5 to 44
Refraction -2.5-4.5@155 (20/70) to -1-1.5@10 (20/20)
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Myopia induction!:
Refraction from +0.75-3.50@10 (20/60) to
-0.75-0.75@170 (20/20) due to improvement of the
topometric parameters

WAVELIGHT . ALLEGRD OCULYZER
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5 year follow up ina 15 y/o
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Athens Protocol:

Some improvement in UCVA, dramatic improvement in
BSCVA: 98% of cases at least 20/40!)
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Athens Protocol:
Keratometric change over 24 months, progressive flattening
this finding makes challenging the prediction of refractive
correction
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Delayed epi-closure: day 5




Active epithelial surface after reepitheliazation




Conclusions The Athens Protocol: topo-guided
normalization and higher fluence CXL

Not a refractive treatment-rather therapeutic

The sphere refractive result may be
unpredictable

The improvement of BSCVA is very predictable
Synergistic effect when combined with CXL

Minor healing delays may dictate careful
management

No other current treatment can improve
predictably tomometric cornea parameters with
long follow-up
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1.
AVTILETWTILON KEPOATOKWVOU WE

ocuvOUaoHO dLtaocuvoOeoNnC
koAAayovou (CXL) + ICL + DALK



K.M, (f), 28 yo

OD KC OS KC/ PMCD
CCT 488 CCT 446, Vogt's striae

CL intolerant, glasses intolerant CL & gl intolerant
VAs7/10 VA 1/10 w -0.50/-4.75 X 150

WAVELIGHT - ALLEGRO OCULYZER
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Underwent CXL only with excellent result
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WAVELIGHT - ALLEGRO OCULYZER
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CXL standard protocol

Stable post CXL

Plan for DALK
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Post DALK (OS)

2m. Post DALK 5m. Post DALK
VAs 1/10
Refr -7.50 / -6.50 x 146 VAs CF
Refr -11.75/-1.50 x 147

WAVELIGHT - ALLEGRO OCULYZER WAVELIGHT . ALLEGRO OCULYZER
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Post DALK

22 m. post DALK
Vas CF

1.5 yr post DALK Vac-10.75/-3.75x 115 5/10+

WAVELIGHT - ALLEGRO OCULYZER WAVELIGHT . ALLEGRO OCULYZER
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OS T-ICL

-15.5/+2.5/005
Toric ICL

Final refractive result

Vas 6/10+

Refr +0.25 /-1.00 x 140 no
improvement




PA, (f), 33 yo

OS advanced central KC
CCT 457

VAs CF

VAc -8.50/-0.50 x 10 7/10

Due to thin cornea + high refractive
error

Decided upon

CXL only
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CXL result
WAVELIGHT - ALLEGRO OCULYZER

Y Fova = s I [ e

Not real change to refraction




ICL

-8.00
Diameter 12.6

15t postop day
VAs 10/10
A/R-1.25/-1.25x 37
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Mechanism of Action
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us
KM - Advanced Stage

ECATOMPKEVUEVA
AlaBAaoTtikn XELPOUPYLKN OTOV
Kepatokwvo !!!

Art & Science !!

K. X. Kapapunatoog
MD, PhD, FEBO, MRCOphth, FRCS
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