ASCRS 2014
Novel Fully Customized Topography
Crosslinking Application for
Refractive Corneal Changes
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Is CXL a refractive procedure?

» Most investigators speak of “disease reversal” when
flattening occurs after CXL in ectasia
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CXL differentials within the cornea
can have a refractive effect

T prECXG T T TS ;

T RostECRE 1 T

820 Aty [170 EES 40 Asig
£ s ) 350 <030 Toe)
e 1772 [ T3 35" e as
e

Pachy s} sieer] Pachy o ] Pechy: o]
Pugil Caries + [@3m &l S04 || Fupl Center + [T EE] g Pupl Cente + [Zun [
Thinnsst Lecal o [A3m oz ) Thirneet Losat o BT e 03 Thrnee: Loss: 2, o
Chemiss Volime [ Avge EER Chamber Vokame: [ESens  Ange 35" Chanber Vokms: [2am arg
A.C.Depthir} 2eTwm PpiDa  [Tehnm AC Dephfint) 27 mm Puwibis [T em AC Dephlint} 306 e Fupi Dis

10Ploort Lens Th 10F{cort Lons Th 10Pieort Lons Th
.00 Scan Sae (i)
‘Segital Curvalurs [Fron) Sagitel Curvelure (Frcel) [Santial Cuvature (Fron|

 First presented in the 2012 CXL meeting in Geneva
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Very High Fluence Collagen Cross-
linking as a Refractive Enhancement
of a Regressed Previous Astigmatic
Keratotomy

Anastasios John Kanellopoulos, MD
ABSTRACT

PURPOSE: To report a novel application of collagen cross-inking
(X in refractive astigmatic. enhancement of previously per-
formed astigmatic keratotomy.

METHODS: A 28-year-old voman with prior history of bioptics
correction of high myopic astigmatism with fertosecond laser-

verse the regression of the astigmatic keratotomy.

RESULTS: The high fluence XL intervention resulted in correc.
tion of 2 diopters of topographic and refra

ected distance visual acuity changed from
reffaction from -0.50 -2.00 @ 90 1o +0.25 -0.25 @ 90 at the
7-month follov-up.

CONCLUSIONS: A possibie novel appiication of high fluence OXL
with refractive comea effect is introduced. It may offer rapid ant
smple rehabiltation and is effect may be tapered.

U Refract Surg. 2006X0KX)XXX0C]

nisional corneal astigmatic keratotomy has boen
many years to reduce corneal astig-

other parameters, comeal heling
Ty affot the mtorention aficacy Wo

REPORT

was -8.00 sphere and -6.00 cylinder at 95°, and similar
tratment was performad i ber loft oy, Hor prooperse
tive corneal thickness of 530 pm did not permit full
correction through a LASTK procedure because th
would leave residual stroma less than 300 pm, which
is the cut-off in our practice,

Postoperative uncorrected visual acuity was 20/20,
with refraction +0.25 -0.50 @ 90. She was lost 1o fol-
low-up for 3 years but was then evaluated before cr
Vinking roatment for hor postoparativo caro, complain-
ing of reduction in her uncs sual acuity in the
right eye from 20/20 to 20/50. Her refraction revealed
-1/-2 diopters at 95°AQ1 and her comeal topographic
measurement showed evidence of astigmatic keratot-
omy regression with 2 more diopters of with-the-rule
sstigmatiom in the lef eyo on opography (Figure 1)

red the patient the possibility of revising
he a gmah( keratotomy incisions and performing
high-fluence corneal collagen cross-linking (CXL) to
enhance the astigmatic keratotomy effect without fur-
ther comeal thinning and/or astigmatic keratotomy in-
cision extension. We reopened the astigmatic keratot-
omy incisions with a blunt Sinskey hook and infused
the riboflavin 0.3% solution (Vibex XtraAQ2; Avedro,
Waltham, MA) within the incision gutters. We allowed
the solution to soak within both reopened astigmatic
incisions for 60 seconds, then removed all of the re-
:u-hnl riboflavin from the corneal surface and the con-
iva with a dry Wey jonge. We then applied
Hightfluonco CXL 45 mW/om: with the KXL devico
(Avedro) for 2.5 minutes, for total ultraviolet energy
delivered of 7 Joules.

We evaluated the patient 1 day, 1 week, and 1, 3,

and 7 months Figu

significant regression from the initial effect in astig-
matic keratotomy, including femtosecond laser-assist-
ed astigmatic keratotomy (unpublished data),

REPORT

A 2ryearold woman had undergone femtosecond
Jaser- d paired astigmatic keratotomy 4 years
pv(‘\'muel\ ollowed by  topography-guided LASIK
procedure 3 months later. Her initial refractive error
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igure
{ho coroction of mot of the regressed cytindor by 2
diopter:

DISCUSSION
We previously reported on high-fluence CXL'* and
along with other investigators have alluded to its po-
tential application in influencing reffactive change
ogression of seigmtic keratotomy

ance tomography maging to asess tho comoal CXL of-
foct." We theorize that in the case reported herein the
refractive effect is achieved by this exact CXL mecha-
i, This ntervention may crea o sigaiicant *d
forantial” between cross-linked and non—cross
Commea stsomn s 2 sl e erons ke sioma
contraction may create a biomechanical tissue and
refractive shift that may explain the clinical findings,
‘There are reports of combining microwave technology”
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Compelling clinical CXL evidence in
the contralateral eye Hyperopic LASIK Xtra group
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« CXL here appears to have a refractive effect through biomechanical

stabilization in hyperopic LASIK
Published: Kanellopoulos and Cahn JRS Nov 2012
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Purpose

« To evaluate the safety and efficacy of very high fluence,
topography customized CXL (PiXL) treatments.

A.John Kanellopoulos, Novel Myopic Refractive Correction with Trans-Epithelial, Very High-fluence Collagen Crosslinking applied in
a Customized Pattern: Early Clinical Results in a Feasibility Study. Clinical Ophthalmology. 2014; (forthcoming)

A.John Kanellopoulos, William J. Dupps, Ibrahim Seven, and George Asimellis, Toric Topographically Customized Trans-Epithelial,
Very High-fluence Collagen Crosslinking in Keratoconus. Journal of Cataract and Refractive Surgery. 2014; (forthcoming)

A.John Kanellopoulos and George Asimellis, Customized Collagen Crosslinking for Hyperopia Refractive Correction: Epithelial Laser
Debridement versus Trans-Epithelial (Intact Epithelium). Journal of Refractive Surgery. 2014; (forthcoming)
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Topographically-Customized CXL
Application

« We treated 30 consecutive cases of partially-sighted eyes
with 5 different treatment patterns:

— Transepithelial myopic pattern+plus O2

— Myopic pattern following PTK (5mm OZ, 50 um)

— Transepithelial toric pattern+0O2

— Transepithelial customised topography-guided pattern+02

— Presby-Hyperopic pattern, after donut-like PTK (50micron 6-
omm 0z)

New York University Kanellopoulos, MD
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Myopic Treatment

« Myopic profile central 4mm OZ transepithelial
* 4min Paracel+6min Vibex Xtra
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Astigmatic (toric) treatment

Programmable Beam Pattern
for Custom Cornel Crosslinking

 Applied along the flat axis*

Time 2 minutes : 58 seconds Time 10 minutes : 22 seconds
Energy 4.0 J/cm® Energy 14.0 J/cm®

* Seven |, Dupps WJ. Patient-specific finite element simulations of standard incisional astigmatism surgery and a
novel patterned collagen crosslinking approach to astigmatism treatment. J Med Dev 2013, doi:10.1115/1.4025980
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Astigmatic (toric) treatment
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Hyperopic treatments
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Hyperopic (presbyopic) treatment
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Conclusions

* The novel technique based on refractive CXL application
appears safe and effective in significant myopic corrective
changes without the need of corneal stroma tissue
removal.

 Alternative refractive correction technique. In the interim
follow-up time evaluated, these cases showed an
impressive and stable reduction in their myopia/
hyperopia and astigmatism.

 This pilot study may become a landmark study in a
revolutionary new refractive and prespbyopic procedure.
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