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Introduction 

• Regularising corneal irregularity with simultaneous combination of TGCA PRK and 

CXL and its synergetic action (regularising and stabilising cornea) is one of important 

events in KC treatment that's created by Prof. Kanellopoulos . 

• In this study we need to  highlight new  laser concept using same synergetic action of 

laser and Accelerated CXL (ACXL) both at one session but using  topographic 

aberrometric guided customised  ablation trans epithelial PRK laser TAGCA PRK. 

• The treatment profile of this laser is guided by corneal wave front Corneal High Order 

Aberration (HOA) which  is derived from the corneal elevation map incorporated into 

Zernike  Polynomials. 



Corneal Regularisation in KC 

Corneal Regularisation requires 6 steps to be attained: 

                                                                                                                                                                                                                           

1-Detection of the corneal HOA and the ability to select the most clinically significant types 

and treat them through a highly selective profile. 

                                                                                                                                                                                                                  

2- TheAbility to incorporate the selected HOA with refractive error algorithmically to 

prevent any over correction. 

                                                                                                                                                                                                                       

3-The optical zone of the TAGCA PRK should cover the outer border of the cone in relation 

to the geometrical center of the cornea. 



Corneal Regularisation in KC 

If the optical zone is not covering the outer border; the regularisation process of the 

cornea will not be achieved because the principle of this process depends on: 
   

- Myopic-hyperopic pattern ablation that is unique to the KC, because it simply represents the coma which forms 

90% of the corneal HOA  in KC (myopic part represented by head of the coma, while hyperopic part 

represented by the tip of the coma’s arm which is opposite to the cone).The myopic part flattens the cone’s 

apexes while the hyperopic part flattens the corneal periphery . Flattening the cone’s head and the cornea’s 

periphery opposite to the head leads to steepen corneal center, which is in between. This performance will lead to 

corneal regularisation by recentering the flattened (treated) cone. 

•    Treating part of the cone (the central part) will not lead to steepen  flat corneal area (between the cone and the 

peripheral part of the cornea).Leaving the cone’s peripheral part untreated with laser and CXL leads to progression at 

this part , and it also leads to steepen it because of the flattening effect of the cone’s central part by laser.  
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Corneal Regularisation in KC 

4-Trans epithelial ablation of our laser machine which is continuous with the refractive 

ablation, is aspheric (55µm central and 65µm peripheral) enables us to reach up to 8mm 

without leaving any remnant of epithelial tissues especially in the peripheral part of the 

cornea, 

5-The refractive ablation of our laser is customised which means it treats the induced 

spherical aberration gives us the ability to reach up to 8 mm optical zone without 

oblating the cornea (maintain the Q value in prolate form). 

 

 6-Advanced tracking system with 6 dimensions. 



Purpose 

To assess the effectiveness of TAGCA PRK and ACXL in a 

single procedure for Keratoconus treatment.  



 Method 

 eyes with progressive KC with



Method 

40 eyes underwent trans epithelial TAGCA PRK using Refractive and the pyramid module in the 

management of HOA of Schwind AMARIS 750S Laser  that’s able to save tissue and 

incorporate the corneal wave front with refractive error of the patient taking in consideration to: 

 

• The Optical Zone will be related to the outer-border of the cone from the geometrical point. 

• The resulted thinnest point is not less than 300µm post treatment. 

• The degree of patient’s sphere and cylinder was chosen depending on patient’s corneal thinnest 

point, corneal map cylinder/axis, and outer border of the cone. 
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Method 

 

After laser, Mitomycin-c in a concentration of 0.02% for 20 seconds. 

Followed immediately by ACXL with Riboflavin 0.1 % drops every 2 minutes for 20 minutes then 

exposed to mean of 365 nm ultraviolet light UV at 18mW/cm² for 5 minutes with the use of hyperbaric 

oxygen. 

This protocol using Schwind AMARIS 750S Laser with accelerated CXL(18mw-5min.) is to be named                               

to differentiate it from other protocols that use PRK/CXL in KC treatment.  

Pre & Post operative evaluations include: manifest refraction, UDVA, CDVA, topo-tomographic 

corneal map which uses Placido  Scheimpflug corneal map with corneal pachymetric map and slit-

lamp examination of the corneal clarity with minimum follows up of 12 months. 

“Emirates Protocol” 



 6 MONTHS AFTER ACXL ONLY(18mw-5min.) 

 6 MONTHS AFTER LASER+ACXL (18mw-5min.) 



Results 

•  38 treated eyes showed rapid healing of the epithelial surface within one week.  

• All eyes showed gradual vision improvement within the first month All treated eyes 

showed spherical equivalent improvement and remarkable improvement in corneal wave 

front (coma, spherical aberration and trefoil).  



Results 
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Pre-Op   -7.50/ -9.00 @ 3° 

UDVA   20/400 CDVA 20/80 

RMS Coma 1.63 Eq.D 

RMS High Orders 2.34 Eq.D 

Post-Op   -4.87/ -0.75 @ 16° 

UDVA  20/80   CDVA  20/30 

RMS Coma 0.18 Eq.D  

RMS High Orders 0.66 Eq.D 

Case One 

32 years old 

male 



Pre-Op   -5.75/ -5.25   80° 

UDVA 20/200 CDVA 20/50 

RMS Coma 1.35 Eq.D 

RMS High Orders 1.62 Eq.D 

Post-Op   -1.25/ -3.50   98° 

UDVA   20/40 CDVA 20/25 

RMS Coma 0.95 Eq.D  

RMS High Orders 1.03 Eq.D 

Case Two 
31 years old male 

OD 



Conclusion 

•   TAGCA PRK through its Refractive module of the HOA management in the treatment profile 

of the High-Tech Laser followed by  ACXL 18mw/cm² is safe and effective therapy that 

regularise the ectatic corneal surface, reduce spherical equivalent and corneal HOA in a 

remarkable way to improve the visual function of progressive Keratoconic eye without over 

correction nor increase of existence myopia. 



THANK YOU 


