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Define customised in 2007?7

• Wavefront-optimised? • Wavefront-optimised? 
• Topography guided?
• Wavefront guided?
• Asphericity adjustment?• Asphericity adjustment?
• Adjustment to pupil size?
• Adjustment to angle kappa?

Customised flap (femtosecond lasers)?• Customised flap (femtosecond lasers)?
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Kanellopoulos et al  AAO 2004  JRS May 2006Kanellopoulos et al, AAO 2004, JRS May 2006
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Same pt other eye RMSH improved 
f  1 2 t  0 36 (!) LCS i d from 1,2 to 0.36 (!) LCS improved 

from C3 to C7 (!)
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WG enhancement-
poor result

• Pre : Post:

Kanellopoulos, MD     www.brilliantvision.com



Wave-guided enhancementWave-guided enhancement

• 30y/o nurse s/p 30y/o nurse s/p 
LASIK OU X 3 years 
night vision problems night vision problems 
-0.5 SE 

• The OD improved 
from 20/25 to 20/15/ 5 / 5

• Significant reduction 
in coma
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Topography-guided, our 5th yearp g p y g , 5 y

JRS Sept/Oct 2005

QuickTime™ and a
TIFF (LZW) decompressor

Wavelight topo-link 
l f TIFF (LZW) decompressor

are needed to see this picture.platform
Utilyzing the Oculus y g
topolyzer
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Unhappy  LASIK Topo-guided for small residual 
cyl and Q adjustment to -0,46
pTG: UCVA 20/20 happy
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What other option were there?p

Wave
15 microns

Topo
11 microns

Standard
7 microns
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How to Enlarge optical 
zone in Hyperopia?
S/ LASIK f +4 50

Topo-
guided
WithoutS/p LASIK for +4.50, now 

+1.00 -1.00 
Without 
sphere

Asphericity
adjustedadjusted

Topo-guidedp g

Wavefront
d dguided
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Angle kappaAngle kappa

Th  fi  d i t th   l d i  fil  f  th  ti  f h i  These figures depict the same planned excimer profile for the correction of hyperopic 
astigmatism on the left: centered on the papillary center and on the right :adjusted 
by topography to ake into consideration and adjust for angle kappa
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Post-keratitis irregular astigmatism

-3.50-2.00 irregular cyl UCVA 
20/200 t 20/2520/200 to 20/25
BSCVA from 20/40- to 20/25

U bl i i hUnable to image with
wavefrot analyzer
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Post-keratitis irregular astigmatism

-3.50-2.00 irregular cyl UCVA 20/200 to 20/25
BSCVA f 20/40 t 20/25BSCVA from 20/40- to 20/25
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Flap complications:
A cornea after 4 LASIK A cornea after 4 LASIK 

procedures (Loss of K sliver)procedures (Loss of K sliver)

Topo-guided
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Alternative treatments

wave topo standard
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Enlarging optical zone-RKEnlarging optical zone RK
10 year post-RK, Post-LASIK: +2,50 -1,50Cyl, debilitating night 
vision. P topo-guided -0.50 -0.50 marked improvement
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Alternative treatments

wave topo standard
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PostPost--LASIK ectasia: Stabilization and Effective LASIK ectasia: Stabilization and Effective 
management with Riboflavin / ultraviolet Amanagement with Riboflavin / ultraviolet A--

induced collagen crossinduced collagen cross--linking.linking.induced collagen crossinduced collagen cross linking.linking.
Sheila BarbarinoSheila Barbarino, MD, A. John Kanellopoulos, MD, MD, A. John Kanellopoulos, MD1,2,31,2,3 , Thanos D. Papakostas MD, Thanos D. Papakostas MD33

Department of Ophthalmology, New York University / Manhattan Eye, Ear, and Throat Hospital, New York,  NYDepartment of Ophthalmology, New York University / Manhattan Eye, Ear, and Throat Hospital, New York,  NY
Laser Vision Eye Institute, Athens GreeceLaser Vision Eye Institute, Athens Greece

PURPOSEPURPOSE
ToTo evaluateevaluate thethe clinicalclinical safetysafety andand efficacyefficacy ofof riboflavin/UVAriboflavin/UVA inducedinduced collagencollagen crosscross--
linkinglinking forfor stabilizingstabilizing thethe progressionprogression ofof postpost--LASIKLASIK ectasiaectasia andand keratoconuskeratoconus..

DESIGNDESIGN
Prospective, nonProspective, non--randomized clinical pilot study.randomized clinical pilot study.

METHODSMETHODS
7 eyes of 5 patients with mod to advanced ectasia following LASIK were included. After 7 eyes of 5 patients with mod to advanced ectasia following LASIK were included. After 
central corneal abrasion, photosensitizing riboflavin drops were applied the eyes were central corneal abrasion, photosensitizing riboflavin drops were applied the eyes were 

exposed to UVA(370 nm, 3 mW/cmexposed to UVA(370 nm, 3 mW/cm22) in a 2 cm distance for 30 minutes. Post operative ) in a 2 cm distance for 30 minutes. Post operative 
examinations were performed in the 6examinations were performed in the 6 month intervals, including visual acuity testing, month intervals, including visual acuity testing, 

corneal topography, slitcorneal topography, slit--lamp examination, endothelial cell count density, elasticity lamp examination, endothelial cell count density, elasticity 
testing with a contact ultrasonic device, and clinical photographic documentation. At testing with a contact ultrasonic device, and clinical photographic documentation. At 
the 3 month interval 6 eyes were further treated with PRK in order to facilitate visual the 3 month interval 6 eyes were further treated with PRK in order to facilitate visual 

rehabilitation.rehabilitation.

SURGICAL TECHNIQUE:SURGICAL TECHNIQUE:
UVA CCL:UVA CCL:

We subsequently and treated with a single treatment of UVA  treatment of 370 nm We subsequently and treated with a single treatment of UVA  treatment of 370 nm 
wavelength and 3mV/cm2 radiance with the Keracure device (Priavision  CA  USA) for wavelength and 3mV/cm2 radiance with the Keracure device (Priavision  CA  USA) for 

CONCLUSIONCONCLUSION

LargerLarger comparativecomparative studiesstudies andand longerlonger followfollow upup isis obviouslyobviously necessarynecessary inin orderorder toto
lidlid hh ll ffiffi ff hihi bi dbi d i hi h UVUV // ib fl iib fl i
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FigureFigure 22.. 11:: TheThe corneacornea topographytopography ofof thisthis casecase whenwhen firstfirst seenseen byby thethe authorsauthors
withwith centralcentral corneacornea ectasiaectasia AtAt thisthis pointpoint BSCVABSCVA waswas 2020//200200

PrePre--LASIKLASIK ectASIAectASIA (with(with INTACS)INTACS) PostPost--LASIKLASIK ectASIAectASIA

wavelength and 3mV/cm2 radiance with the Keracure device (Priavision, CA, USA) for wavelength and 3mV/cm2 radiance with the Keracure device (Priavision, CA, USA) for 
30 minutes with the use of 0.1% riboflavin ophthalmic solution (Priavision, CA, USA) 30 minutes with the use of 0.1% riboflavin ophthalmic solution (Priavision, CA, USA) 
one drop every  two minutes in order to one drop every  two minutes in order to ““soaksoak”” the stromal bed and protect  the  iris, the stromal bed and protect  the  iris, 

crystalline lens and retina.crystalline lens and retina.
This treatment was performed following removal of the cornea epithelium with a preThis treatment was performed following removal of the cornea epithelium with a pre--

treatment of 20% ETOH solution placed on the surface for 20 minutes.treatment of 20% ETOH solution placed on the surface for 20 minutes.
At the end of the UVA CCL, a bandage contact lens was placed onto the cornea and the At the end of the UVA CCL, a bandage contact lens was placed onto the cornea and the 
patient treated with ofloxacin, prednisolone acetate 1%, four times a day for 10 days. patient treated with ofloxacin, prednisolone acetate 1%, four times a day for 10 days. 

The contact lens was removed at day 4 following complete reThe contact lens was removed at day 4 following complete re--epitheliazationepitheliazation

RESULTSRESULTS

validatevalidate thethe longlong--termterm efficacyefficacy ofof thisthis combinedcombined treatmenttreatment withwith UVUV // riboflavinriboflavin
followedfollowed byby topographytopography--guidedguided excimerexcimer laserlaser treatment,treatment, butbut thethe refractiverefractive andand
topographictopographic stabilitystability ofof moremore thanthan aa yearyear appearsappears toto validatevalidate thisthis minimallyminimally invasiveinvasive
treatmenttreatment ofof iatrogeniciatrogenic keratectasiakeratectasia andand leadsleads usus toto believebelieve thatthat itit maymay havehave anan eveneven

widerwider applicationapplication inin thethe nearnear futurefuture..
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FigureFigure 11.. PrePre andand postpost UVAUVA CCLCCL inin anan LASIKLASIK ectasiaectasia casecase

TheThe differencedifference mapmap depictsdepicts thethe “flattening”“flattening” ofof thethe centralcentral ectasiaectasia.. TheThe
improvementimprovement establishesestablishes thethe shortshort termterm stabilitystability..

linkinglinking.... TheThe centralcentral steepeningsteepening isis stillstill present,present, althoughalthough reducedreduced.. AtAt thisthis pointpoint
UCVAUCVA isis 2020//100100 andand BSCVABSCVA waswas 2020//8080

33--TheThe lowerlower rowrow imageimage onon thethe leftleft isis aa comparisoncomparison mapmap.. ThisThis mapmap depictsdepicts thethe
differencedifference ofof subtractingsubtracting thethe corneacornea topographytopography 22 (final(final result)result) fromfrom thethe corneacornea
topographytopography 11 (original(original statestate ofof thisthis complicationcomplication whenwhen encounteredencountered byby us)us).. TheThe
differencedifference demonstrateddemonstrated thethe improvementimprovement ofof thethe centralcentral ectasiaectasia ..



Methods
UVA CCL followed by a topography-guided 

SEA i    SEA in 27 eyes. 
Refraction, UCVA, BSCVA, topography (TP), 

d h li l ll  (ECC) d endothelial cell count (ECC) and 
pachymetry (PC) were evaluated for 23 
(14 29) months  370 nm UV of 3 mW/cm2 (14-29) months. 370 nm UV of 3 mW/cm2 

for 30 min used for UVA CCL. 
Th  W li ht t id d s st  s s d The Wavelight topo-guided system was used 

for the limited surface ablation.

Kanellopoulos, MD     www.brilliantvision.com



UVA: 3mW / cm2 for 30 minutes UVA: 3mW / cm2 for 30 minutes 
(Priavision device)( )
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Keratoconus post LASIK:
C  /  l f CS UCVA 20/400, removal of INTACS 
and then UVA  Post-op to 20/80 and then UVA. Post op to 20/80 
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6 months after the CCL  
topo-guided PRK



First report:First report:
J Ophthalm 

6/07 
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Pentacam-linked (since 4 
2006)
A 24 y/o pilot
Pre: UCVA 20/200  
4 5 1 50 X 180 20/30-4.5 -1.50 X 180 20/30

2 months post: UCVA 20/20
0 25 0 75 X34-0.25 -0.75 X34



Alternative treatments:Alternative treatments:

W T St d dWave Topo Standard



keratoconus 
27 y/o  left eye is treated and the right observed over 3 years



J Cornea
August 
2007
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Methods
• Custom Topography-customised surface 

ablation utilizing Wavelight topo-guided 
plaform -maximum 50 microns

• MMC 0.02%  for 1 min
• Collagen cross-linking with: 370 nm Ultraviolet 

A Irradiation of 3 mW/cm2 (Keracure device by 
P i i i ) f  30 i  ith 1% ib fl i  d  Priavision) for 30 min with 1% riboflavin drops 
every 2 minutes.

• Follow up 12 26 months• Follow-up 12-26 months
• Refraction, UCVA, BSCVA, topography (TP), 

endothelial cell count (ECC) and pachymetry endothelial cell count (ECC) and pachymetry 
(PC) were evaluated.
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A failed INTACS KCN pt 
20/70 to 20/15!20/70 to 20/15!
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Alternative treatments

• Wave 70m topo 40 m           standard 60 m
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Same pt Just after Same pt J
INTACS

Lower INTACS 
Segment extruded

INTACS out
6 m after CCL
3 months after tPRK
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An argument against PK:
Pre: UCVA: CF
-10.50 -3.5 X170 20/50
Post: UCVA 20/400/4
-9 -1.50 X75 20/25  uses SCL -7D
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The 24 y/o ectasia example
Pre: UCVA 20/200   /
-4.5 -1.50 X 180 20/30
4 months post combined PRK and 
CCL: CCL: 

UCVA 20/25 -0.75 -0.75 X34 20/20

Topo guided planTopo-guided plan



Case examples treating ectasia
topo guided PRK and CCLtopo-guided PRK and CCL



CL related scar and 
vascularization BSCVA: 20/100



Pentacam-driven PRK and CCL
0 1% riboflavin + 7mW/cm2 X 0.1% riboflavin + 7mW/cm2 X 

15minutes15minutes
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before

Post topo-guided PRK and CCL
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Summary
C t i d bl ti  t d  ff  th  ti  t  Customised ablations today offer the option to 

treat extreme primary and surgery-induced 
irregularitiesirregularities

All custom treatments aim for a better wavefront
Wavefront guided may pose difficulties in Wavefront-guided may pose difficulties in 

registration variability and tissue demands
Topography and Pentacam have been very Topography and Pentacam have been very 

reliable in minimizing severe cornea distortions
They offer reliable registration on more casesThey offer reliable registration on more cases.
They may require surgeon nomogram-

manipulation in order to adjust spheremanipulation in order to adjust sphere.
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Summary /Collagen cross linkingy / g g

CCL ff ti  t bili ti  i  i t i  t i  d CCL effective stabilization in iatrogenic ectasia and 
keratoconus

Technology and technique evolving as Riboflavin is 
the activating element, the “shield” to the 
underling tissue but also the potential hazard

May reduce the number of transplants for y p
keratoconus (by 70% in my practice)
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My current practice y p
• Myopia: 85% F-CAT with the Eye-Q, 400Hz, 

(Q-value adjustment customised treatment )(Q value adjustment customised treatment )
RMSH>0.4 Wavefront-guided

High cylinder: topo-guidedHigh cylinder: topo-guided

•Hyperopia: 100% Oculyzer (pentacam)-
guided with q-value adjustment (adjust for g q j ( j
angle kappa)
E h t 100% t i d•Enhancements: 100% customised 

(wavefront or usually topo-guided )
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Thank you

www brilliantvision comwww.brilliantvision.com


