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Background:  
Historical attempts (CK/LTK/MTK/DTK) at reshaping corneal collagen in order 
to achieve a refractive change are well-known in the industry. A particular 
attractiveness of these procedures has been due to a non-ablative, tissue-sparing 
reshaping result, while a notable concern has been stability/regression of effect, 
hence long term predictability. Recently, Avedro’s Keraflex (MTK) two step 
procedure was introduced, utilizing a contact probe which deposits circular 
patterned microwave thermal energy onto the anterior cornea inducing collagen 
shrinkage. However, a circular epithelial defect was noted immediate post-op by 
the Keraflex procedure. This thermal step is sequenced by selective (lesional) 
collagen cross-linking.  
 Herein, we report a novel thermal reshaping application where a continuous 
wave mid-IR laser is used to create collagen shrinkage mid-stromally, fully sparing 
the corneal epithelium (and endothelium) and to a large extent, the Bowmans 
membrane, secondarily applying high irradiance UV light with a custom (trans-
epithelial) riboflavin formulation for rapid collagen cross linking to stiffen 
collagen for durability/persistence of this refractive effect in a laboratory model. 

  

.  

Results:  
The laser treatment resulted in mid-stroma whitening, but no epithelial defect. Both topography 
measurements documented significant uniform cornea flattening of 4-8 diopters in a central round 
zone of 5 mm. cOCT documented stroma hypereflectivity ranging from 50 to 350 microns depth. 
The first clinical case treated with this novel technology is presented  below: ( a 22 year old male 

with advanced KCN from a PK list decided to tray this technique as a last resort.   

Objective: 
Evaluation of the safety and efficacy of this novel technique for central cornea flattening.  
  

Methods:  
12 cadaver corneas were evaluated with pre- and post-operatively with fluorescein 
dye staining, biomicroscopy, placido disc topography, Pentacam tomography and 
cornea OCT. Utilizing a cooled sapphire applanation disc 3 concentric ring-like 
intrastromal shrinkage treatments were applied with a continuous wave laser. 
CXL was then performed with the epithelium on, using 0.1% riboflavin solution 
and 10mw/cm2 UV irradiation.   

Conclusions  
This novel, minimally invasive laser and CXL technique may provide an alternative for myopic 
cornea correction without tissue removal. Further studies are required to validate the efficacy and 
long testability of these findings 
Our initial concern of regression of this collagen shrinkage technique appeared false, as the CXL 
performed subsequently appeared to stabilize the refractive effect on the cornea even a year later. 
The major advantages of this novel technique is that there is NO tissue removal to acchieve 
cornea flattening, and second there is no epithelial defect during the laser application and the 
CXL, offering comfort and reduced risk of potoperative infection. Further studies and follow-up 
are needed to confirm these findings 

The surgical video is available at http://www.youtube.com/watch?v=vBWh1EF8RgE 
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