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Ablative photodecomposition  



Excimer wavelength photons 

interact with organic molecules 

http://en.wikipedia.org/wiki/File:Aniline-3D-vdW.png




Fig. 3 Schematic impact of laser pulse on polymer 

surface. (After R. Srinivasan and Bodil, 1988) 







The excimer “cuts” the carbon 

bonds in plastic 



Lasik debris from plastic: gas 

and polymer pieces 
At the laser wavelength of 248nm, the principal 
product of the ablation of PMMA (MW 10*6) is an 
oligomer of much lower molecular weight .  

The number average molecular weight of the product 
is 2500 and the weight average molecular weight, 
4500. 

 In addition there are gaseous products such as C2, 
CO, and C02 but very little of the monomer. The 
composition of the products is different when a laser 
wavelength of 193nm is used. In addition to the gases 
mentioned above, the monomer accounts for 18% of 
the polymer  that is decomposed. 

A polymer of low (cu. 1000) weight is also formed. 





2015 zoo edits 

















Cellular mechanism: Outflow 

Induced junction disassembly and 

increased  permeability of Schlemm’s 

canal cells.  

– Exposure to factors secreted by  

lasered Schlemm canal cells  

lasered trabecular meshwork cells  

– The application of prostaglandin analogs 

 

Am J Ophthalmol. 2010 Aug;150(2):254-64 

http://www.ncbi.nlm.nih.gov/pubmed/20570234


Micro-pulse Laser 

Trabeculoplasty 







  Average IOP reduction using 532-nm MLT at various powers. 

Subjects achieved a 30% IOP reduction with 1,000 mW at 4 months.  

Typical power at NLEA 1500 to 2000 mW 



Apoptosis 

Programmed cell death 



Early Wound Healing Response to Epithelial 

Scrape Injury in the Human Cornea 

Invest Ophthalmol Vis Sci 2002;43: E-Abstract 4206. 



Cleveland Clinic,Ophthalmology Research,Nov. 18, 2014  

Unraveling the Mysteries of Corneal Scarring 

Post PRK Haze 



Fibrosis at the edge of the Lasik Flap 



Peripheral scar noted with enhancement 



Scar at the edge of the bed 



IntraLase: enhancement 
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Stromal cell loss with crosslinking 



Refractive  Outcomes 2015 



Visx wide blend    -0.14 ± 0.20                         

Wavelight             -0.15± 0.28 D 



SE  3 months   

NLEA Fall 2014 



Cyl 3 months 

NLEA Fall 2014 



SE    1 month / 3 months  
-0.10 +/- 0.48      -0.16 +/- 0.35 



Cylinder 1 month / 3 months 

           -0.29 +/- 0.5   -0.29 +/- 0.11 



High Cylinder (Over 1.50) is 

associated with a much higher 

enhancement rate 



 

Average pre-enh:  

Sphere -4.50,Cyl -1.25 
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Pre-op Sphere-Cyl enhancement 
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Enhancement Cyl and Axis 

No set pattern 
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Intraocular lens calculation after refractive surgery for myopia: 

Haigis-L formula  , uses K’s, AL and ACD 

Wolfgang Haigis, MS, PhD Journal of Cataract & Refractive Surgery Volume 34, Issue 10, Pages 1658-1663 (October 2008) DOI: 

10.1016/j.jcrs.2008.06.029 

Copyright © 2008 ASCRS and ESCRS Terms and Conditions 

Average Error  0 ,SD 0.70 

http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions


Anterior and posterior curvatures measured  to 

calculate total corneal power for IOL selection 



NLEA Average outcome 

SE -0.34 D, SD 0.63 D 
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Trackers 



 Angle Kappa  
Line of sight is close to light reflex 









Apex-visual axis displaced 

about 1 mm Infero-nasal 











Can estimate the true location 

of the fish by triangulation with 

view 90 degrees apart 



STAR S3™ Tracking Mechanism 

Surgeon controlled  

Tracks entire pupil 
– Tracks on pupil edge  not 

on pupil center 

 
– Tracker stops laser from 

firing with eye movement 
of 1.5mm or more 

 

– Treatment resumes when 
eye is repositioned 

 

 





A Visx Standard 6.5 mm optical zone with 8.0 mm 

blend zone was used.  

 
The reticle is used to estimate the offset,  

limited to 0.35mm by the laser 

One mm 











Centroid Shift: 

Constricted pupil typically moves 

Superior Temporal 





Tracker offset laser more than 0.35 mm   



Pupil has constricted and shifted up, 

relative to the visual axis. 

Why is the tracker not moving the 

ablation up and out as well ? 



Thickness Map 

Post minus  Pre equals  Difference 





 Anterior Elevation Map 

 

Post minus  Pre equals   Difference 





Curvature Map 

 

Post minus   Pre equals     Difference 





Calculated position of virtual pupil 

With off axis appears up to 0.4 mm closer 

http://www.opticsinfobase.org/oe/fulltext.cfm?uri=oe-18-21-22364


Pupil shifts when viewed off axis 

http://www.opticsinfobase.org/oe/fulltext.cf

m?uri=oe-18-21-22364#&slider2=1 

http://www.opticsinfobase.org/oe/fulltext.cfm?uri=oe-18-21-22364


http://www.opticsinfobase.org/oe/fulltext.cfm?uri=oe-18-21-22364




 

Pupil appears to 

move in the 

opposite direction 

from the apex 



Apex-visual axis 

Pupil location  

Virtual pupil 





2015   Refractive Surgery 











High cylinder with large angle K 

Limbus truncated at 4:30  



PRK: History of a Partial flap 

secondary to suction loss 



Incomplete flap (suction loss) 

• Of eyes with an incomplete flap, that achieved a 

CDVA of 20/20 

 

– 7 (87.5%) in the microkeratome laser group  

–  9 (90.0%) in the femtosecond laser group 

 
– JCRS,November 2010 Volume 36, Issue 11, Pages 1925–1933 









 


