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«MEER DER PROTOKOLLE»

Epi-on

CXL and PRK
(Athens)

Epi-off

Accelerated 
9 mW

PACK-CXL 

CXL and rings

CXL for 
sterile melting

Bullous keratopathy

Iontophoresis

Prevent ectasia
after LASIK

Terrien (TMD)

CACXL

Pulsed CXL

Accelerated 
> 9 mW

Stand-alone
refractive procedure

CK and CXL

Stabilize refractive 
results after LASIK

PIXL

Stabilize results 
in high ametropes

Scleral
cross-linking

Topography-guided CXL
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10 J/cm2 high-fluence epi-off

Starke Progression
Dresden-Protokoll
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Ø 50 Augen

Ø 10 J/cm2

Ø 1 Jahr Nachbeobachtung

Ø Demarkationslinie 273 µm

Clinical Study ELZA
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ELZA high-fluence

18 mW/cm2 für 9 Min 15 Sek
10.0 J/cm2 epi-off

Genauso stark wie Dresden
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Corneal th ickness (um) Epithelial thickness (um) Kmax (D)
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Klinische Studie ELZA
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Sofortiges CXL ?
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Kinder und Jugendliche unter 20 Jahren

Ektasie nach LASIK (Laserchirurgie)
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ELZA epi-on CXL

Normale Progression
A-CXL epi-off (9 mW/cm2 for 10 min)
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Male, 28 years
Normal progression
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U V p e n e t r a t i o n R I B O s a t u r a t i o n O 2 c o n s u m p t i o n
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epi-on CXL
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U V a t t e n u a t i o n

O 2 c o n s u m p t i o n
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ELZA epi-on
18 mW/cm2 for 15 min

8.1 J/cm2, pulsed

No addy’l oxygen

No iontophoresis
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PARADIGMENWECHSEL

1. Risikoprofil extrem tief.

2. Können wir proaktiver werden?

Ep
i-o

n C
XL

34



19.09.2025

17

TECHNOLOGIE
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ELZA sub400

Fortgeschrittener KK
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BRASCRS

Emilio Torres-Netto
MD PhD FWCRS

Anterior Stroma biomechanically stronger
CXL for keratoconus

The sub400 protocol: Individualized CXL

220 µm

420 µm
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Until 2021 Since 2021: sub400
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Since 2021: sub400
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Kling & Hafezi., JRS, 2017

Step 1
Develop algorithm

Ultrathin corneas: sub400
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70𝜇m
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Determine thickness

sub400 integrated into EMAGine’s C-eye device
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Sub400
1st gen
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sub400: Generation 1
Sub400

1st gen
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…mit Brille

Sehkraft verbessern
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Sehschärfe und Bildqualität
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Wellenfrontgeführte transPRK

Sehkraft verbessern
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Preoperative

-11.50 = -2.75 x 53

CDVA 0.6

Postoperative

-7.00 = -1.00 x 54

CDVA 1.0

33y
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ELZA-PACE
Sehkraft verbessern
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ELZA
epi-on

JRS, 2025
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High-fluence epi-on

ELZA-PACE

Epi-off

1 20% more UV light

More oxygen availability2

3 More riboflavin saturation

4 Additional fluence
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High-fluence pulsed, mixture epi-on and epi-off

Epi-off

Epi-on

ELZA-PACE
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VORHER 3 MONATE SPÄTER
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BEFORE ELZA-PACE 6 MONTHS AFTER ELZA-PACE
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ECO-CAIRS
Sehkraft verbessern
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Femto-CAIRS

1 DAY AFTER FEMTO-CAIRS
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1 DAY AFTER
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Femto-CAIRS

1) Wie das Einsetzen vereinfachen?

2) Hat mein Spender*in Keratokonus?

3) Wie eine Infektion verhindern?

4) Wie eine Abstossung verhindern?

2023

2014

Cross-Linking
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ECO-CAIRS

Ultra high-fluence ExtraCOrporeal CXL 

for optimization of CAIRS.
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Kontakt
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international@elza-institute.com
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International Experts’ Meeting
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