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• Corneal collagen cross-linking stiffens the stroma, halting  ectasia

• Flattening is limited, from 0.50 to 2.00 D . 

• Refractive laser treatment  ( without CXL) attempted with variable  

predictability and stability
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Reshaping the conic cornea



Newborn method?
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Refractive outcome

Pain

Healing time 

Haze 



• TG-PRK (max 50µm) then high-fluence CXL ( Athens 

protocol)

• tPTK then PRK+CXL (Cretan Plus protocol) 

• Selective transepithelial TG-PRK with simultaneous 

accelerated CXL (STARE-X)

• Cornea Ray tracing PRK with CXL 
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‘Effective optical zone diameter to 5.5 mm from our standard routine of 6.5 

mm and partially treated  the sphere to not exceed 50mm in planned stromal 

removal ‘
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Athen’s protocol 

• Effective optical zone 
diameter to 5.5 mm 

•  ~70% treatment  of 
cylinder and sphere (up to 
70%), so as not to exceed 
50 μm of  Maximum 

ablation depth 

• MMC 0.01% application 

for 30 sec
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• Transepithelial PTK ablation was 

performed in an 8.0-mm zone 

depth of 50 m. 

• A solid-state laser (Pulzar Z1; 

CustomVis) with a 213 nm 

wavelength 

• Topographic data from iTrace 

technology. 
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PRK CXL

• Laser platform

• Diagnostic equipment 

• Ablation properties

– Depth

– Pattern

– Refractive correction percentage
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 MMC 
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Tomography or topography
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• Corneal topography iTrace,   PRK Solid-state 1064 Pulzar Z1; CustomVis). 

• Customization was based on the corneal higher order aberrations. Use of a 

percentage of customization from 0% to 100%. 

• 0% would be a conventional laser treatment and 100% a full customized 

treatment. Maximum ablation depth was 50 µm. 

•  Topography-guided PRK immediately followed by CXL



• IVIS topography-guided

• CIPTA software custom ablation system, refraction, corneal elevation data, 

and pupillometry data 

• Ablation that transforms the actual corneal shape into a regularized 

aspheric shape

• Minimal ablation strategy, maximal reduction of the irregularities with the 

least possible amount of tissue consumption
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STAR X 
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• Simultaneous tomography-guided trans-epithelial PRK

• OZ of 7 mm for central cone 

•  6.5 mm OZ for peripheral cone.

• Epithelium removal of 55 to 65 μm, stromal ablation 50 μm, 

• maximum correction of coma aberration, limiting spherical and 

cylinder correction

• Second Step: customized energy pulsed accelerated collagen 

crosslinking.



The importance of posterior curvature
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Tomography or Ocular Wavefront 
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• the ideal shape generated by the ray-

tracing software remodels the anterior 

cornea, leaving onto the anterior surface 

the exact amount of CMI needed to 

compensate for the posterior CMI to null 

the total CMI (tCMI).
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Simultaneous or Sequential
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PRK CXL
Simultaneous vs Sequential

Simultaneous PRK CXL

• More treated area

• One procedure , less risk of 

complications

Sequential treatment 

• Removal of crosslinked tissue

• Avoids undercorrection and 

scarring

• Better HOA correction?
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AIM = minimum depth required for regularization



RIO CAIRO 2025

• WaveLight customized platform (Topolyzer). 

• Athens protocol

• Mean haze score was 1.2+/- 0.5. Mean CCT decreased from 465 

μm preoperatively to 395 μm postoperatively. 

• UCVA  improved 0.96 logMAR to 0.3. postoperatively

•  BSCVA from 0.39 logMAR to 0.11 logMAR.

• The simultaneous group performed superiorly with a better 

BSCVA. spherical equivalent reduction, mean K reduction and 

corneal haze score
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•21  studies (3 sequential; 11 simultaneous, 7  no CXL)

•UDVA improved in all groups. CDVA improved more in the sequential group. 

•SE change greatest in the no CXL group

•Refractive astigmatism reduced comparably in the sequential and no CXL groups but less 

in the simultaneous group. 

•Kmax reduced in all groups.

• No Progression ONLY the sequential group. 

•Corneal haze 100%, 54.5%, and 57.1%, respectively.

• Safety and efÏcacy indices were 1.96 and 1.58, 1.41 ± 0.32 and 0.91 ± 0.41, and 1 and 

0.82, respectively. 

•The sequential group showed greater improvement 

in CDVA, SE, and refractive astigmatism. 

•Corneal haze was frequently reported in all 

protocols. 

•Safety and efÏcacy indices were highest when CXL 

was performed before excimer laser 
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Customised PTK 
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TREK
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• PACE stands for ‘PTK-assisted customized 
epi-on corneal cross-linking
– Treat the tip of the cone with an epi-off procedure, in 

which we remove only the epithelial cells at the top of 
the cornea……………..

– Precisely remove just the epithelium (and not the 
stroma) over the cone region by performing an 
epithelial map-driven PTK with the excimer laser (not a 
normal PTK).
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EPI OFF PROCEDURE 

SIMILAR TO TREK



Personal Approach

• Treat according to

– Coma

– Spectacle Correct VA 

– 50μm stromal ablation

• Aim to improve Spectacle Correct VA 
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Pyramidal wavefront sensing
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Peramis diagnostic workstation – Schwind Eye Tech Solutions GmbH



A CXL

44

PRK +ACXL

67

PTK +ACXL

11

PTK+PRK+ACXL

13

• Male  45                       Female 90
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Mean follow up 

4.2 years 
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Procedure 1st year Last year 
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• Kmin1
• Kruskal Walllis
• P<0.01
• Dunn Test Bonferroni method
• CXL vs PRK CXL p=0.0015
• CXL vs PTK PRK CXL p<0.001
• Other p>0.05

• Kmin2

• Kruskal Walllis

• P<0.001

• Dunn Test Bonferroni method

• CXL vs PRK+CXL p=0.0032

• CXL vs PTK PRK CXL p<0.001

• Other p>0.05
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