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Define customised in 2008?
• Wavefront guided?
T h id d?• Topography guided?

• Wavefront‐optimised?
A h i it dj t t?• Asphericity adjustment?

• Adjustment to pupil size?
Adj t t t l k ?• Adjustment to angle kappa?

• Customised flap (Intralase)?
C t i i bi h i ith• Customizing cornea biomechanics with cross‐
linking? 
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Same pt other eye RMSH improved from 
1,2 to 0.36 (!) LCS improved from C3 to 

C7 (!)
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Wavefront guided results:g
Kanellopoulos et al, AAO 2004, JRS 

May 2006May 2006
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Accommodation

www.brilliantvision.comGary P. Gray 2001



Center of pupil change withCenter of pupil change with 
dilation(mydriasis)

Donnenfeld E. J Refract Surg. 2004 Sep‐Oct;20(5):S593‐6.

dilation(mydriasis) 
Donnenfeld E. J Refract Surg. 2004 Sep‐Oct;20(5):S593‐6.

If the wavefront is 

But your ablation is 
in bright light and If the wavefront is 

captured in dim 
light and

f d t  th  

centered on the 
pupil….

referenced to the 
pupil center… 
Accurate before 
surgery

Your wavefront ablation will be Here, a 260 micron shift
applied to the wrong area. in pupil center is seen!
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Topography guidedTopography-guided

JRS Sept/Oct 2005
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Enlarging myopic optical zone:

halosTopo-guided Tx to enlarge OZ to6mm and adjusting Q value to -1,46Initially halos 
gone,

Initially -10,  505µ LASIK: 4,5mmOZ, 125µ flap M2->plano ^BCVA 2 lines, but night 
halosTopo-guided Tx to enlarge OZ to6mm and adjusting Q value to -1,46Initially halos 
gone,go e,go e,

Refraction: -1.25!
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Post-trauma irregular astigmatism
Old K perf, s/p CE, IOL,s/p LASIK for +2.00 now -1,50 -250 160 irregularBCVA 20/40+  
Topo guided Q adjustment to 0 3Topo-guided, Q adjustment to -0.3

Postop: UCVA 20/30, BCVA 20/25
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Post-surgery irregular 
astigmatism

g y g
astigmatism

Complicated CE-Aphakia-Artisan IOL-in an old LASIK ptComplicated CE Aphakia Artisan IOL in an old LASIK pt
P -350 90 BCVA 20/60
Postop +0.50-0.50 90 UCVA 20/25
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Re-centering OZ, 
smoothing irregularities (Loss of  K sliver in g g (

recuts)
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Centering optical zone-hyperopiaCentering optical zone hyperopia

Initially: +3 50 3 00 180 post LASIK:+1 00 1 25 70 UCVAInitially: +3.50 -3.00 180, post LASIK:+1.00-1.25 70 UCVA
20/40 BCVA 20/25 pTOPOG: plano -0.25 UCVA 20/20
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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 improvementvision. P topo-guided -0.50 -0.50 marked improvement
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Enlarging optical zone-
Hyperopia

g g
HyperopiaS/p LASIK for +4.50, now +1.00 and night vision 

down C3, s/p topo-guided CS=C7
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Post-keratitis irregular astigmatismPost keratitis irregular astigmatism
Patient with old severe Cornea ulcer and paracentral flattening
-3.50-2.00 irregular cyl UCVA 20/200 to 20/25
BSCVA from 20/40- to 20/25
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Topo‐guided with the Wavelight‐
p ( p p )platform (Kanellopoulos‐JRS Sept05)
• 8 high quality topographies

Adjustment for:Adjustment for:

1‐sphere

2‐Cylinder

3‐Axis3 Axis

4‐Q value (asphericity)

Standard angle‐kappa adjustment
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Hyperopia-standard treatmentyp p
Kanellopoulos-JRS 2006

 Initial topography guided Hyperopic and 
Hyperopic Astigmatism LASIKHyperopic Astigmatism LASIK
Experience with the WaveLight 
ALLEGRETTO WAVE 
excimer laser in 120 Consecutive Eyesexcimer laser in 120 Consecutive Eyes
ARVO 2006-JRS 2006
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Is Angle kappa significant in 
yp phyperopes?

• Measurement of angle kappa with synoptophore and• Measurement of angle kappa with synoptophore and 
Orbscan II in a normal population 

• Hikmet Basmak, MD1; Afsun Sahin, MD2; Nilgun Yildirim, MD3; Thanos D. 
P k MD4 5 d A J h K ll l MD4 5 200 R f S iPapakostas, MD4,5; and  A. John Kanellopoulos, MD4,5 2007 J Refract Surg-in

• There is a significant correlation between positive 
refractive errors and large positive angle kappa values.refractive errors and large positive angle kappa values. 
Refractive surgeons must take into account angle kappa 
especially in hyperopic patients in order to avoid 
complications related to decent ration of ablation onecomplications related to decent ration of ablation zone.
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Angle kappa adjustment
ptopo-link

Th fi d i t th l d i fil f th ti f h i ti tiThese figures depict the same planned excimer profile for the correction of  hyperopic astigmatism 
on the left: centered on the pupillary center and on the right :adjusted by topography to take 
into consideration and adjust for angle kappa
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LASIK flap needs to be de-
centered as well to accommodate

g g g ,
centered as well to accommodate

Challenging for surgeon, Intralase?
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Treatment axis is centered on the 
p pvisual axis and not pupil center
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Keratoconus post LASIK:Keratoconus post LASIK:
UCVA 20/400, removal of  INTACS and 

then UVA. Post-op to 20/80 
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keratoconus 
27 y/o  left eye is treated and the right observed over 3 years
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J CorneaJ
August 
2007
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pac steep BSCVA myopi cyl ECC com
Cumulative average data
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A 24 y/o pilot
C A 20/200Pre: UCVA 20/200  

-4.5 -1.50 X 180 20/30
2 months post: UCVA 20/20
-0.25 -0.75 X34
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16 months after the CCL  
A partial custom PRK
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An argument against PK?An argument against PK?
Pre: UCVA: CF
-10 50 -3 5 X170 20/5010.50 3.5 X170 20/50
Post: UCVA 20/400
-9 -1 50 X75 20/25 uses SCL -7D9 1.50 X75 20/25  uses SCL 7D
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Custom partial PRK and CCLp
0.1% riboflavin + 7mW/cm2 X 15minutes
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ConclusionsConclusions

• Today’s highly customized ablation tools offer 
visual rehabilitation in a broad range of g
corneas: regular to  highly irregular.

• In our experience the Alcon/Wavelight• In our experience the Alcon/Wavelight 
topography guided platform has been very 
ff bl ffeffective in predictably offering cornea 
normalization and enhanced visual function  
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