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1. Background 

145 µm 

60 µm 
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1. Background 

Ablation profiles 

• Remodelling of the cornea 
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1. Background 

Munnerlyn’s Formula 

Ablation profile 

Optical zone radius r0 
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1. Background 

Ablation concepts 

• Scanning slit 

Broad laser beam 
Diameter > 6 mm 

Variable aperture Variable aperture 
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1. Background 

Ablation concepts 

• Scanning spot 
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1. Background 

2. Physical side   
effects 
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1. Background 

Scanning	
  spot lasers 

Fluence  
Amount	
  of energy applied to the ablative zone

Ablation rate   
= pulse energy   
= amount	
  of tissue ablated with each pulse

Spot size   
The finer the better

Spot distribution  
= Pulse Sorting  
Thermal issues 
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1. Background 

Spot Profile 

• Overlap of spots cannot	
  be avoided

• Top hat	
  or Gauss profile? 



Top Hat Gauss 
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1. Background 

Biological	
  side effect:	
  thermal	
  damage 

• Correlates with haze formation

• Pulse sorting/ repetition rate

• Total dose = Ablation depth 
2. Biological side   

effect 
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PRK 
1. Background 

2. Biological side  
 
effect
 

Physical /   
3. Physics and   “B“Biioolloogigiccalal”	
  ap”	
  appprrooachach
 

biology Mathematical approach 

Cornea  
 
(Living tissue)
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Physics	
  and	
  biology
 

PRK 
1. Background 

Physical	
  /   
2. Biological side   

effect Mathematical approach 
3. Physics and   + “Biological”	
  approach
 

biology 

“Biological”	
  approach 

Living	
  tissue
 

elza-­‐institute.com
 

http:elza-�-institute.com


elza-­‐institute.com 

1. Background 

2. Biological side   
effect 

3. Physics and   
biology 

Can we optimize the ablation
profile using biological parameters
(inflammatory regulators) ? 
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1 PRK 
• Group 1: Standard irradiance
• Group 2: Low irradiance
• Group 3: untreated (control)2 days   • OZ 6 mm, 112 µm after PRK 

3 

Affymetrix microarray 

26’000 gene probes 

Identify activated  
 
inflammatory genes
 



 

ARVO 2016 

• Platform  
Schwind AMARIS 1050S 
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1. Background 

2. Physical side   
effects 

3. Physics and   
biology 

4. Inflammatory   
genes after PRK 

5. Conclusions 

Benefits 

•	 Immediate  
Establish new ablation profiles optimized for 
the inflammatory response. Less inflammation
after ablation. 

•	 Mid-term  
Deeper ablation without excessive haze?
Validate via trials 


