Combining Laser and CXL
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Continwouws Tension, Discontinuous Compression:
A Model for Blomechanical Support of the Body
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s CXL a refractive procedure?
« This is a simple 3mW CXL-alone case from 2005

« Now 2013 has Flattened 12D!!

New York University
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Athens Protocol: (TopoPRK+CXL)
Average K from 48.5 to 44

Refraction -2. f; A. 5@155 (20/70) to -1-1.5@10 (20/20)
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Over the last 10 years we have treated over

. . J Cornea
2500 cases of KCN and ectasia with CXL August 2007
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Case Rorour

Collagen Cross-Linking (CCL) With Sequential
Topography-Guided PRK

A Temporizing Alternative for Keratoconus
to Penetroting Keratoplasty

A S Kmeliogonbon. MOPS and Perry S Bomder. MS. M
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CXL followed 6 months later by a partial tPRK

New York University s .=
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Kanellopoulos AJ: JRS Sept 09: 400 cases with over 2 year follow-up:
160 cases Sequential (left) Vs 198 cases same-day Combined (right)

________PreOp __[Postop | |Pre-op __lPost-op _

UCVA 0.9 £0.3 0.49 +0.25 UCVA 0.96 £0.2 0.3 +0.2
LogMar LogMar

BSCVA 0.41 +£0.25 |0.16 +£0.22 BSCVA 0.39 £0.3| 0.11 +0.16
LogMar LogMar (p<0.001)
Mean 2.50+1.2 Mean 3.2+x1.4
Decrease Decrease (p<0.005)
MRSE MRSE

Mean K 2.75+1.3 Mean K 3.50+1.3
Decrease Decrease (p<0.005)
Mean Haze 1.2+0.5 Mean Haze 0.5+0.3
Score Score (p<0.0052
Mean CCT 465+45 395+25 Mean CCT 475+55 405+35

New York University
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OCT epithelial mapping
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= Wavelight

Figure 4.3: Topography-guided PRK to correct part of the refractive
error (TCAT treatment plan) maximal thickness removal 50 microns

Figure 4.2: TC at treatment plan Figure 4.4: MMC solution 0.02% for 20 seconds
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Post LASIK ectasia: 26y/o pilot,
from UCVA 20/60 to 20/15

New York University T
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Athens Protocol:
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 - ALLEGRO OCULYZER
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Athens Protocol: | -

Some 1mprovement in 5|

UCVA, dramatic -

improvement in -

BSCVA: 908% of cases at | .

least 20/40!) .
. safety = BCVA I I I
I 2 I
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Athens Protocol:
Keratometric change over 36 months, progressive flattening
challenges the prediction of refractive correction

Keratometric Readings [D]
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Delayed epi-closure: day 5
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Salzman’s like epithelial surface changes

Kanellopoulos AJ, Cho M: Jaypee 2011 complicatios of CXL
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Topo-guided partial surface ablation
(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 Iandmarlﬁrecognition)

" = Wavelight

WaveLight® FS200 WaveLight® EX500
Femtosecond Laser Excimer Laser

WaveLight® Refractive Suite

New York Universi T e
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Athens Protocol: ITHD (index of height de-
centration) improvement 200 cases

ISV PreOperative vs PostOperative (Group B, Ocu) ISV PreOperative vs PostOperative (Group A, Topo)
190 190
170 170
150 150
g 0 T
g 110 T 110-
> >
2 o0 2 a0
2 2
a 70- a 70-
50 - 50 -
30 30-
10 10

ISV Ocu PreOperative ISV Ocu PostOperative ISV Topo PreOperative ISV Topo PostOperative

Scheimflug-driven Placido-driven

Kanellopoulos AJ, Asimellis G; J Clin Ophthalmol 2013
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Athens Protocol: improved anterior
corneal profile, but what about the

posterior? _.
Group B, AP-treated KCN eyes Corneal Astigmatisﬁw

- Anterior Astigmatism (D) H Posterior Astigmatism (D)
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4 month topography-
customised
tran- —epithelial CXL treatment

| . o [awn Date of bt [Aaas

Dam | A |03 1262 L (S10%cn ? v | B {11 1203 1048200 Lt (X D5 =) Ditference A- 1

for K jeio Mg |+230 o0 K feio Asg [a4D P o for Assg (08D
§..j/_ 7o 02 [ain Dot 1050 g..‘/, -ou | CHI-- (1 §- = k2 [470 o 1219
e ]1.-15' o for “aboe ;‘:l [ e [ox “Po* ::" YR o |
Pacty dpo] e Pachy b o Pachy dew| i)

PoiCotee  * [@3pm [0 [007 | PeiCeer  « [T0uw  [217 [0 [l PugiCene  « [Tam  [007 [0
Therastlocat: O[S0 [08 [060 | Theretlocw: © [55e  [@F [08 | thewsttcw: © [7m [0 [0S
DabeVome [0 an’ Age [07° | Comtevime [18a’  age [02 ChomberVolwe  [+3ww'  dege  [15°
ACDehERL [363wm  PuoiDa [120mm | ACDmER]l [352mn  AeiDa [T Jll ACDoEel  [006nn  AoiDe [015ww Lag

1Yot T wmi[ | 0P [ 10FYcar) [ Lo Th [

Sopfal Curestuse Froed) Saptial Curvabure Frort) [’uord(u.m Fior) _'J

8 8 \)q". s o 0s si a ’*9'._,, o o os

L5

-

Avedro’s
KXL Il

N York University
School of Meaicine - Kanellopoulos,MD LaserVision.gr




Toric profile-transepithelial:
4min Paracel+6min Vibex Xtra

Programmable Beam Pattern

for Custom Cornel Crosslinking
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Prophylactic higher fluence CXL 1n LASIK
a novel technique

CXL meeting
Dresden 08

Henry Perry, MD and A. John Kanellopoulos, MD
Clinical Associate Professor New York University Medical School
Director, Laservision.gr Institute, Athens, Greece

New York University
School of Medicine




HYPEROPIC LASIK
A drop of 0.1% riboflavin sodium phosphate
solution, just prior to its spread over the
exposed stromal bed

New York University
School of Medicine



Compelling CXL evidence in
the contralateral eye Hyperopic LASIK Xtra group

Mean Keratometry (O)

Kanellopoulos and Cahn JRS Nov 2012

New York Uni ity P
R Sosiimeaine™ Kanellopoulos,MD LaserVision.gr




Nonlinear Optical (NLO) Macroscopic Assessment of 3-D

Corneal Collagen Organization and Axial Biomechanics

This is how the collagen fibers in an ectatic KCN cornea are imaged
Courtesy of Dr. Minkler, Un California, Irvine.



NLO scanning for collagen autofluorescence
upper density is surface CXL, lower is in-pocket CXL (400um)

Courtesy of
Dr. MinKkler,
Un
California,
Irvine.




e The creation of CXL differentials within the
cornea can have a refractive effect

« First presented in the 2012 CXL meeting in
Geneva

Kanellopoulos AJ: JRS 2013
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12 weeks myopic treatments 4D
flattening
can this happen with CXL alone?
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Novel Avedro KXL-II Device

Riboflavin penetration captured
by Build —in Scheimpflug image
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Custom CXL profile used in a KCN cornea:
Inner ring: 12Joules, middle: 10J, outer §J
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Topo-customised CXL changes achieved!
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* Our current CXL protocols

B oo KangligpoylosM  LaserVision.gr

1-Athens Protocol: topo PRK +10’x 10mw/cm? ?\
2-LASIK Xtra: 1’ (90”) 30mW/cm? all HYPEROPES
2-PRK Xtra: 1’ (90”) 30mW/cm?

3- femtoAK Xtra: 3’ 30mw/cm?-no soaking!
4-Cataract incision Xtra: 45mW/cm?2 for 2.5 min
5-TransepiCXL: 0.25% ribo (VibexXtra) + 30mWx 3’
6-Infection: 0.25% riboflavin + 5mW/cm? x 30 pulsed
Energy from 2 Joules to 12 Joules!




Conclusions

» CXL has become a tool beyond ectasia
stabilization

« Modulator of corneal biomechanics

» May be customized in fluence and
topographic application to achieve
refractive changes by creating CXL
differentials within the cornea

« Combined with excimer and femto
keratectomy techniques may improve
visual function

32
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- Follow ISRS
International Society of Refractive Surgery

A Partner of the American Academy of Ophthalmology

 Facebook
« www.facebook.com/ISR

£

o Twitter

¢ www.twitter.com/ ISRS_AG

New York University Kanellopoulos,M 2
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Announcing monthly 2 hour interactive
tutorial webinar courses in:
mnph) Universit undashmh corneal imaging with

o, multi-color and OCT topographic
imaging. Acquire the Imowkdu n«dgs for wpognphy-gmdod
excimer laser treatments:
www.CorneaTopographyW ebinar.com
CXL (Collagen cross-linking): when to use for ectasia and opographyy and CX1 Unéversity Chalrman
keratoconus, what parameters and surgical techaique, A. John Kanellopoulos, MD
postoperative and complications management. Clinical Professer ocmumh?
www.CXL-UniversityWebinar.com NYU "“W School, New York, N

e = Tutorial webinars
Topography and CXI. UnlverSIty

o*l Qi‘ 1-topography

3-topo-guided

Epithelial corneal m-pphg Long sludmi with
uitrasound is now available for every ophthalmologists
practice as a potentially valusble tool in diagnosing dry
eye, refeactive, excimer re-treatments and CXL!
comeal-epitheliumWebinar.com
topo-guidedWebinar.com
topo-guidedLaserWebinar.com
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20-years experience, over 200 pubdconions and masy-Ausdreds of sciennfic presentarions and cowrses.
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