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Purpose

The safety and efficacy ofpartial topography-guided normalization combined with
higher fluence CXL in corneal ectasia.

To comprehensively investigate anterior and posterior keratometry and simulated
corneal astigmatism in keratoconic (KCN) eyes before treatment and after a combined
treatment comprising of anterior surface normalization with the Athens Protocol:
combined partial topography-guided excimer ablation and higher fluence cornea-cross
linking (CXL).

conus location
Pre-op topography

Athens Protocol Objectives:

Anterior-surface normalization

Post-op Topography:

Improved visual rehabilitation

Better riboflavin absorption and effective CXL
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Cross-section of a keratoconic cornea

Surgical Procedure m—

A
1. Partial topography-guided
excimer-laser ablation, employing

2-step Excimer Laser Ablation: 0
Custom, topo -gujded partial PRK wn;h cyqlorotatlon control

photorefractive keratectomy som s\
(PRK) in combination with the T- & TN
CAT procedure. Optical zone 5.00

to 5.50 mm.

partially normalized anterior cornea

2. Excimer-laser ablation (uniform
50 Um over a 7.00 mm zone),
employing the PTK mode.

3. CXL with UV-A irradiance of 6
mW/cm?, applied for 15’
employing the KXL I or II system
(Avedro Inc., Waltham, MA).
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then, LASIK flap repositioned
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Cross-linking via UV-A irradiation
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Methods

« 267 keratoconic patients (group A, preop) were evaluated for KCN stabilization, refraction
and visual performance, and study of the anterior and posterior corneal surface keratometry
by Scheimpflug imaging.

«  The eyes were subsequently treated with the Athens Protocol procedure, and were
assessed one year later postoperatively for the same corneal parameters (group B, postop).

« The correlations between anterior and posterior keratometry before and post- treatment
were investigated using paired two-tailed t-tests, coefficient of determination (r2), and Pearson
correlation coefficients.
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At 18 months pre- to post-operative: UDVA 20/40: 25% to 75%, CDVA 20/25:
22% to 85%, SE in Diopters(D): -4,5+4,2 to -1,8+2,3, residual cylinder D:
-4,5+2,8 to -2,1+1,3, steepestK: 51,5+5,3 to 46,5+2,6, IHD: 0,135+0,085 to

0,42+0,023, ES: KC stage 2,5+1,1 to stage 1,2+0,35. These data appeared to
stabilize by the third postoperative month.
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Results:

Small changes in posterior corneal surface after Athens Protocol CXL

T

REATED

Posterior Keratometry Group B, AP-treated KCN eyes
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Discussion

* Scheimpflug imaging provides data for the posterior surface on clear, normal corneas.
Any significant cornea irregularity or light conduction interference may bias the
findings and the data presented are extrapolations.

» The issue of posterior surface change following either CXL, surface ablation, or a
combination of both procedures has to be viewed with skepticism due to this imaging
bias. We present these data with the reservation that measurements of the posterior
surface might be influenced by the algorithm involving corneal thickness
measurements, which, in the case of the densitometry-principle based imaging, might
be influenced in the CXL-treated corneas.

» Also possible is that the ‘denser’ CXL effect observed with the application of AP may
mask posterior surface changes.

» Therefore, although we observed in this study some posterior surface changes, as
expected due to the dramatic alteration of the anterior surface and cornea stromal
changes, these appear to me non-significant in comparison to the anterior surface
changes.
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ORIGINAL ARTICLE

° Corneal Refractive Power and Symmetry Changes
C O n Clu S 1 O n S Following Normalization of Ectasias Treated With
Partial Topography-Guided PTK Combined With
Higher-Fluence CXL (The Athens Protocol)

Anastasios John Kanellopoulos, MD; George Asimellis, PhD

* The Athens Protocol (TGN combined with CXL) for KC appears - R ety

tage, astigmatism, and the KISA% index.'
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keratometry flattening, consistent with our previous studies.

Anterior and Posterior Corneal Surface Keratometry and Astigmatism
as Measured in the 8-mm Diameter Zone Before and After
Bofore Treatment ‘After Treatment
Parameter Average ) SD() _ Max(D) _ Min(D) _ Average®) SD(®) _ Max(D) _ Min(D)

Arterior comea

» The posterior surface keratometry, as expected, did not show

statistically significant postoperative change. S I R

5D = standard dovton; D = diptes: Max = masmum: M = minmum.

» The data suggest that there is minimal change in the posterior :
corneal surface after the Athens Protocol, despite the significant
normalization in the anterior surface, validating its safety

2.69 D,
=05) (nablo 2.1 ssoc
mati om samplo dats ndicatod, with
295% confidence interval, that the true difference was
between -2.76 and -3.41 D. The steep anterior keratomet-
tic values showed a postoperative flattening by -4.19
2.96 D, or -8.19%, again statistically significant (P < .05),
‘The true 95% difference was between -3.84 and 4.55 D,
The mean of the paired differences regarding the
flat posterior keratometric values showed an increase
0f +0.12 = 0.61 D, or -1.76% (considering the negative
sign of the posterior keratometric values). The 95%
true difforonce was between -0.191 and -0.0449 D,
The analysis for the steep posterior keratometric val-

H
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I ues showed a postoperative change of -0.02 + 0.55 D
. H or +0.04% (95% true difference between -0.0485 and
rO 1 e I +0.0829 D). Theso difforences wore not statistically
. i ficant (flat P = 135, steep P = .606).
i

DISCUSSION
e s e e 18 In this study, a rotating Scheimpflug camera was
RN O rar g e T employed to measure both the anterior and posterior
ot ) comeal curvature in a large number (267) of kerato-
Figure 1. Scatter an 1164 Ine potsof posterir asgmatsm expressed before and after (1 year postoperatively) a

in diopters (D) versus anterir astigmalism (also expressed in D) with 95%
confidence intenals (C) and 95% predicton ntenvls (PY). (Top) Before.
and (bottom) after treatment

°XL and anterior surface excimer laser nor-
malization. In the case of keratoconus, highly irregu-
lar keratometric values were present. For example, the
simultancous investigation of antrior and poserior
lometric values has indicate atistically
significant differences between normal ﬁml keratoco-

indicates that the mean of the paired  nus-suspect eyes. " In a study evaluating keratometric
ifforonces rogaring the flat antorior Keratomotrie al-  valuos 1n Koratoconie comparod o normal oyos. the

L 1 was 0.407 and P value less than .001
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