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Methods new technique: 

• 1-Topo-customised PARTIAL surface ablation
• Epithelial removal: 6.5mm 50nm PTK
• Custom topography-guided treatment utilizing 

Wavelight topo-guided software (topo or oculink) Wavelight topo guided software (topo or oculink) 
• (75% cylinder, some or all sphere limited by cornea 

thickness up to 50 microns, OZ at least 5mm)
MMC 0 02%  f  20 • MMC 0.02%  for 20 sec

•2 Then UVA CCL 3mW/cm2 for 30 minutes •2-Then UVA CCL 3mW/cm2 for 30 minutes 
with riboflavin 0.1% drops
•Follow-up 18-36 months•Follow-up 18-36 months
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ResultsResults

• Group A (had tPRK at least 6 months following CCL): The 
mean improvement of UCVA was 0.12 to 0.41, BSCVA p ,
0.42 to 0.68. 

• Group B (had first tPRK combined with CCL): UCVA 0.11 
SCto 0.5, BSCVA: 0.41 to 0.78. 

• Statistically group B did better in all fields evaluated.
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12 months12 months
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OUOU

UCVA 20/25 UCVA 20/30
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From BSCVA 20/40 to UCVA 
20/20
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Clinical signs of CCLg
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Cornea OCTCornea OCT



A 24 y/oA 24 y/o
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 X340.25 0.75 X34
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Conclusions:

• In this study we showed that UVA CCL following aIn this study we showed that UVA CCL following a
partial topo-guided PRK may be  a safe treatment to 
stabilize KCN and post-LASIK ectasia.stabilize KCN and post LASIK ectasia.

• Visual rehabilitation has been very gratifying
M t t t t  d li d  th  l d  • Most treatments delivered more than planned > 
need for underscoring nomogram

• Our therapeutic goal has not been  emmetropia, but 
normalization of the cornea and improvement in 
BSCVA
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Conclusions:Conclusions:

Sequential tPRK and CCL appear to be superior to the 
rehabilitation of KCN.

Th  d t  i  t ti  ith th  t id d The advantages in pre-treating with the topo-guided 
PRK are:

• 1-one procedure
l   i d i• 2-less PRK associated scarring

• 3-redistribution of K strain 
• 4-No need to remove cross-linked cornea4 No need to remove cross linked cornea

• This technique may prevent PK as a necessary option 
and may have wide applicationand may have wide application

• Longer follow-up and further studies are necessary
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Prophylactic UV CCL in LASIKProphylactic UV CCL in LASIK
a novel technique
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31y/o -7.50 -2.5 x165, 537 um
�LASIK?
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AAO 07:
Collagen cross‐linking with riboflavin Intralase pocketCollagen cross‐linking with riboflavin Intralase pocket

Intralase pocket 0.1% riboflavin
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VideoVideo
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Pre-(537um) 
BSCVA 20/30/

1 month (383um)
5 months(408um)5 months(408um)

UCVA 20/20
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Immediately and next dayImmediately and next day
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ResultsResults

Mean values: 
• UCVA changed

•K: 44.5D to 36.25D, 

•Flap P: 105, 
UCVA changed 
from 0.2 to 1.0, 

• BSCVA 0 9 t 1 2

•Total P: 525 to 405, 
•ECC: 2750 to 2800.

• BSCVA 0.9 to 1.2, 
• spherical 

l

•No ectasia  
•1 1/2 year follow-up 

equivalent -7.5D 
to -0.2D, 

(1-2.5) 

• Cyl -1.75 to -0.37
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Pre-op
-9.50
11 00-11.00
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No CCL CCL
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Microkeratome-LASIK
Prophylactic CCL?
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C l iConclusions

• Prophylactic collagen cross-linking (CCL) for “high 
risk” LASIK cases appears to be a safe and effective pp
adjunct treatment against potential ectasia.

• This application may be viewed as the prophylacticThis application may be viewed as the prophylactic 
customization of the biomechanic behavior of the 
cornea collagencornea collagen.

• Not tested- but may make flap re-opening difficult.
CC C 243 B 408 315 530 P• CCL course: IC 243 Room B 408 315-530 PM
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What is the ideal LASIK flap?

AJK PAS 40X #4

kanellopoulos MD  
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ConclusionsConclusions

• It appears not to affect our treatment 
nomogram as all cases were within treatment g
goal as with this novel technique we did not 
encountered any refractive surprisesencountered any refractive surprises

• This adjunct cross-linking technique may 
have wider application in all LASIK surgery 
in the future and potentially in therapeutic p p
LASIK surgery under 18 years of age. 
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Cornea Augmentation



Before an after 
augmentation/CCL

Prof. Kanellopoulos, MD 
www.brilliantvision.com







Femtosecond laser-assisted CCL for bullous 
keratopathy



\\



Prophylaxis in p y
LASIK ?



Allograft “prosthesis”Allograft prosthesis

Cross-linkedCross linked 
anterior cornea 
graft used as agraft, used as a 

“prosthesis’ 



Failed graft with melt impending 
perforationperforation



Re-graft with a CCL-ed donor 
i h d d h liwith removed endothelium
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Allograft cornea
without 
Descemet’s-400Descemet s 400 
microns in 

PK femergency PK for 
perforated graft



Lamellar Keratoplasty

KeratoconusKeratoconus



Lamellar graft and CCL after topo-guided 
normalization of a conenormalization of a cone
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Pre-postp



6 months6 months



Summary /Collagen cross linkingy g g

CCL ff ti t biliz ti i i tr i t i dCCL effective stabilization in iatrogenic ectasia and 
keratoconus

T hn l nd t hniq l in s Rib fl in is thTechnology and technique evolving as Riboflavin is the 
activating element, the “shield” to the underling tissue 
but also the potential hazardbut also the potential hazard

May reduce the number of transplants for ectasia after 
LASIK and keratoconusLASIK and keratoconus.

May have a much wider use in LASIK surgery as a adjunct 
prophylaxisprophylaxis
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Older newer ApplicationsOlder-newer Applications

• Post-refractive surgery ectasia
• KeratoconusKeratoconus
• Bullous keratopathy
• Cornea scarring
• Prophylaxis in PRK/LASIK?• Prophylaxis in PRK/LASIK?
• Lamellar keratoplasty/KCN?
• Allograft “prosthesis”


