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Lab research has
shown that cornea
stroma cross-linking
with UVA produses a
tissue “stiffening
eftect” ;Wollensak et
al JCRS 2003

laboratory science

Stress-strain measurements of human and porcine
corneas after riboflavin—ultraviolet-A-induced
cross-linking
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A clear mechanical
result has been
ducomented in
animal and human
cadaver human
tissue
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Abb.4 < Bestrahlungstechnik
mit 2 UV-Dioden iiber der mit
Riboflavin getropften, zentral
abradierten Hornhaut bei ei-
nem Keratokonuspatienten




This is a lab study
comparison of
UVA-treated and
control human
cadaver cornea
tissue

FIGL'RE 1. {Topl Stiffening effect of porcine cornea after
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There appears to be
a keratocyte

apoptosis related to
the energy used

surface UVA irradiance in mW/em?
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Clinical data support
that this effect
carries-on in human

keratoconic corneas:
Wollensak et al 2003

Riboflavin/Ultraviolet-A—induced Collagen
Crosslinking for the Treatment of Keratoconus
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Purpose

1-To evaluate the safety and efficacy of UVA
and riboflavin as a pre-treatment in the
cross-linking of stromal collagen fibers in
keratoconus and iatrogenic ectasia

2-The study the change of cornea elasticity in
these subjects before and after treatment
with a prototype device (Sonic eye, CA
USA)

3-The application of customised surface
excimer ablation for the management of
the refractive error
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Methods-Parameters evaluated

UCVA, BSCVA

Refraction

Endothelial cell count

Cornea topography (Occulus & Orbscan)
U/s pachymetry
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Methods-UVA treatment

Initial pilot study with 10 donor corneas
placed in artifical anterior chamber

27 eyes of 22 patients with moderate to
advanced KCN and ectasia (K>48)
underwent:

1-Removal of epithelium ¢ ETOH 20%
for 20 min,

2-Topical riboflavin drops q 2 minutes

3-Exposure to UVA (370nm, 3m
W/Cm2) 1 inch distance (2.5cm) for
30 minutes

www.brilliantvision.com



UVA: 3o0o0mW / cm2 for 30
minutes
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[2 WAVELIGHT - ALLEGRETTO WAVE TOI
Pakient  Examination s T

Last name: [Kaldis
Firstname: [Peros
Dat 0B [01.0181
Exm. Dat: [0477.04

et

Results:

e At 16 months (8 to 26) KCN
and ectasia appeared
stabilized, though longer
follow-up is necessary

« In 22 eyes there was a
REDUCTION of steep K by at
least 3 D

» In 22 eyes there was a ==
REDUCTION of spherical =

equivalent of at least 2.4D

« No ECC change

First name: [loannis
Dat. 0.B.: [01.01.79
Exm. Dat.: [27.09.04
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Example of a
treated KCN pre-
and post- topos
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Methods-Elasticity

measurements

Epithelial emoval with 20% ETOH for 20 min

Initial pilot study with 10 donor corneas in
artifical anterior chamber

27 eyes of 22 patients with moderate to
advanced KCN and ectasia (K>48)
underwent:

Topical riboflavin q 2 minutes

Exposure to UVA (370nm, 3m W/Cm?2) 1 inch
distance (2.5cm) for 30 minutes
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The elasticity prototype
measuring device

Sonic-eye (CA, USA)

A
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The instrument’s averaged
measurements

hard

e These
measurements are
based on the
Young’s formula
for elasticity and
enumerated 1n
meters/sec values

* The lower the value
the greater the
elasticity and vice-
versa
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Results with UVA treatment:

No change for: Endothelial cells and Cornea
transparency

There was a significant change in elasticity
measurements:

22 5m/sec pre-op to 37.5m/sec post-op

2 eyes had no significant change in elasticity (17 to 17.5
and 18 to 17.5)

UCVA improved in 65% by 1-2 lines
BSCVA improved in 85% by 3-4 lines
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A physician with post LASIK
ectasia

* Underwent UVA cross
linking and UCVA
improved from 20/60
to 20/25
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Methods:

Topography-customised surface ablation

Epithelial emoval with 20% ETOH for 20 min

Customised topography-guided treatment
utilizing Wavelight’s Allegretto TCAT software
and the EyeQQ 400 Hz excimer laser

(full cylinder, some or all sphere limited by
cornea thickness, OZ at least 6mm)

MMC 0.5% application for 1 min mmw

Follow-up 6-14 months

af | 2} | af | o
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Example of 24 y/o w1th Keratoconus

Pre-treated with UVA
Rx: -8 -3,50 X 120
followed by topography e
guided treatment of -3.50 |
-3.50 X 120 L Y
Post-op: -4.25-0.75 X
130, he 1s 20/30 with
spectacles and soft CL
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Example of 28 y/o with Keratoconus,
UCVA 20/400, BSCVA 20/100, PK candidate

Underwent UV A treatment
Elasticity 22.5 m/sec p——
to 35 m/sec, 6 months later : 'f
underwent topo-guided PRIK/E& '
-5-4.50 X 95

Now -4.50-1.50 X 100
Corrects to 20/30 with -5
soft CL stable for 16 months
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Keratoconus post LASIK:
UCVA 20/400, removal of INTACS
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UCVA from 20/200 to 20/80
with UVA
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lTopography-guided treatment:
-4.00-3.00 X 115
12 months post-op: UCVA 20/20
Refraction: +0.50 -0.50 X 905
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Conclusions first report:

In this study we confirmed that UVA cross-linking
may be a safe treatment to stabilize KCN and also
applied in post-LASIK ectasia, by changing the
abnormal elasticity of stromal collagen

We used this effect as a pre-treatment to enable
these eyes to undergo a topo-guided PRK otherwise
contraindicated in KCN and ectasias

Visual rehabilitation has been very gratifying

Our therapeutic goal has not been solely
emmetropia, but improvement in BSCVA

This technique may prevent PK as a necessary
option for disasterous post-LASIK ectasias

Longer follow-up and further studies are necessary

www.brilliantvision.com



[ WAVELIGHT - ALLEGRETTO WAVE TOPOLYZER
X Diplay _sectngs T-CAT

[56.0]
54.0

53.0
52.0
51.0
50.0
49.0]

Thank You

www.brilliantvision.com

www.brilliantvision.com



