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CXL for keratoconus

The sub400 protocol: Individualized CXL

400 um 300 um



CXL for keratoconus

The sub400 protocol: Individualized CXL

400 um 300 um

e hypo-osmolaric
e contact lens-assisted



CXL for keratoconus

The sub400 protocol: Individualized CXL

400 um 310 um 240 um
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The oxygen concentratian in the comea [CO.,J Is determined by the amount aof uptake hy

diffusion, the cellular oxygen consumption cf the stroma Q... the production and degradation of

singlet oxygen and the oxidation of the reduced form of riboflavin:
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(eq. 3)
where A.,, Is the difference In oxygen concentration between the cumrent and the normal oxygen
content in the cornea, [S...J is the concentration of singlet oxygen, Ksw.s.o 18 the 1% order

degeneration rate constant of singlet oxygen, [RFH;] is the concentration of the reduced form of

riboflavin, K,«e- IS the quenching rate of riboflavin, Kwr:a IS the oxidation rate of the reduced form

of riboflavin, Q. Is the stromal oxygen consumption for a given oxygen tension OXywr.cn [15]. The

oxygen tension can be calculated from the oxygen concentration [CON_,, -n' the molar mass of

oxygen M, = 32—8_2 and experimental data [8],[16]:
: mo
; 102 rmmH
Oy =[ €O, |- M, mg :
7.3 7 (eq. 4)

[EMj is the concentration of the estimated ratio of extracellular matrix, l.e. collagen and nan-

collagenous proteins.
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where Mc,:cqr is the malecular mass of collagen with about 407 Da (6.76:10 kg), pwomes is the

density of the comea and 0.18 is the assumed content of cellagen and non-collagenous proteins in
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CXL for keratoconus

The concentration of phatons in the cornea [Photan] is de

alang the carnea:

10 ‘Al A '(l = ID-aak-e-{C o.,,:(n':-'-rk, Mv])
Photon | = . i
[ | h-c-N, -th (eq. 6)

where [, is the nominal intensity of the UV lamp, A is the wavelength, a is the absorption coefficient

of the comea stroma, £ is the extinction coefficient of ribaflavin, th is the carneal thickness, thayeroe

= 50 pm Is the thickness of the ribaflavin film [17] on top of the comea In the clinical setting, h is the

Planck constant, ¢ is the speed of light and N, Is the Avogadro number.

The cancentration of singlet oxygen is determined by the quantum yield of riboflavin, the singlet
oxygen degradation through physical and chemical quenching and the consumption of singlet

oxvgen during substrate oxidation:
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(eq. 7)

where @«.,, is the quantum yield [1B] of singlet oxygen

oxidation rate of the extracellular matrix.
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The concentration of the nibofiavin radical [RFH-] is given
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CXL for keratoconus

The sub400 protocol

» Prospective monocenter interventional study
* 62 eyes, progressive KC

* Treated so far: 215 ym to 395 ym

* OCT: depth of demarcation line at 1 month

* 1 year follow-up

* Success rate 85% (ultrathin corneas)

» Baseline for entire nomogram is 10 J/cm?2

Torres et al., submitted
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Keratoglobus: sub400

CXL for keratoconus




CXL for keratoconus

Keratoglobus: sub400
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Keratoglobus: sub400
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CXL for keratoconus

90°

OS

2 years post CXL
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