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Abstract
P e sSas=T
To identify the definitions used for progressive keratoconus in the Lliterature.

MNMethods:

& systematic literature revieww aimed to identify the definitions used for “progressive keratocomus”
imn the published articles. & comprehensive searnch from Janary 2008 o May 2022 was oo mnod ucted
across Cochrame Library, PubmMmed, Tavlor & Francis, Web of Science, and othaer bhibliographic
databasses at Oftalmosalud, Lima, Peru. The inclusion criteria were articles including patients with
keratoconus without any prewvious surgical procedurs and containins the definition of “progcressive
keratoconus” or Tkeratoconus progression” and 8 sample size greater thanm 10 eyves,

Conclusion: The present study demonstrates the lack of unified
criteria to define progression of keratoconus and an underutilizationof
the technology described.
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Global consensus on KC and ectatic corneal
disease (2015)

Progression = 2 or more criteria
1 Front curvature
1 Back curvature

J, Corneal thickness

FOS 2025 No cut-off values ??

EGYPTIAN OPHTHALMOLOGICAL SOCIETY



Save Sight Keratoconus Registry Study ( 2021)

* Increase in Kmax 1 D or more
 Decrease in CCT more than 20 microns
* Increase in BAD of more than 0.42

° No role for VA ??
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cite Evaluating keratoconus progression prior to
< crosslinking: maximum keratometry vs the ABCD
Share grading system
w Vinciguerra, Riccardo MD; Belin, Michael W. MD; Borgia, Alfredo MD; Piscopo, Raffaele MD; Montericcio,
Favorites Alessio MD; Confalonieri, Filippo MD; Legrottaglie, Emanuela F. MD; Rosetta, Pietro MD; Vinciguerra, Paoclo
MD
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Journal of Cataract & Refractive Surgery 47(1):p 33-39, January 2021, | DO 101097/ j.jcrs.0000000000000475

that was not detected with Kmax. CONCLUSIONS Our study showed a significant, but moderate,
correlation between the change in Kmax and the change in A and B values in progressive KC.
Moreover, more than half of the cases showed documented progression earlier with the ABCD
progression display than detected by standard Kmax changes. This study suggests possible
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Onginal research article- keratoconus

E O European
Journal of

Ophthalmology

The HUC progression score:
A new method for determining
KERATOCONUS progression

Beatriz de Luis Eguilenr' , Borja Santos Zorrozaa®
and Jaime Etxebarria Ecenarro'
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HUC KC grading

03

Grade 3 more than

02

Grade 2 with

01

Grade 1 with
75 microns.

posterior elevation
41-75 microns.

posterior
elevation up to
40 microns.
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HUC KC progression score

I 2 3 score
K max (D) 0.81 1.19 1.42 2,5
TCT () 15.00 13.73 17.15 2,5
Max BFS_ post (8) 7.99 10.39 12.45 2
(rm)
Zz 3 ! (6) (rm) o.19 0.25 0.56 2
HOA RMS (6 (Jrm) 0.20 0.30 0.39 I

A value greater than or equal to 6 indicates progression.

Maximum keratometry (Kmax), Maximum posterior elevation

(max_ BFS__post), Thinnest corneal thickness (TCT), Root mean square of
high order aberrations (RMS HOWA), z3"! (vertical coma).

3 Acknowledging the value of VERTICAL COMA in
EOS 2025 monitoring progression
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ARTICLE

Correlation of thhe Corvis Biomechanical

)

|’
S

Factor with tomographic parameters
iNn keratoconus

Elias Flockerzi, MDD, Ricocardo Vinciguerra, MDD, Aichael Wellingtorn Belivn, MDD, Paolo Vinciguerra, NI,
Renato Armabrosio Jr, DI, Phi>» Berthold Seit=, AdT>

Purpose: To imvestigate the refationship between corneal Bio-
mechanics and keratoconus (KOG saverity as described by tommio-
araphic parametsrs.

Setting: University-based German ophthalmology departrment.
Design: Retrospective cross-sectional stucy.

Methods: A total of 448 KC corneas of the Homburg Kerato-
conus Ceanter and 112 healthy cormeas (448+1 12 patients) ware
examined by Pentacarm high-resolution and Cormeaal Wisualization
Schaeimpflug Technology (Pentacam HR and Corvis ST). The KC
population included awide spectrum of disease severity based on
Belin's ABCD classification. Linear regression analysis was per—
formed betweaean the linear term of the Corvis Biomachnanical index
R} (B beta) and the tomographic values anterior radcius of
curnvature (ARG, posterior radius of curnvaturse (PROC, and thinmneast
cormneal thickness (TCST A linear transfoomation of the GBIl beta
wwas partormed to provide an intuitive scaling, which was retaerred
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to as the Corvis Biomechanical Factor (CBiF = 024294206 =
Bl peta + S.02). This scaling adjusted the CBEl beta to the same.
scale as postarior cormeaeal curvaturs (PRC).

Results: There was a high commalation of the COBI beta and
its modification, the CBiF, with TCT (Pearsaon., ¥ = —0O.775). ARG
{r= —0.835), and PRC r = —0.839) in the KC population (P < .0071).
I the control comeaeas, the comrelation betweeaen the OBl beta and
ARC was wealk = —0.2168, P = 022, nol significant (PROC,
r= —014aa, & = 125), or modarate (TCOT, r = —0.628, F < O01).

Conclusions: Tha lnear tenmrm of the CBl was highly associated
withh HIG severity  as defined by comeal tomoarapbyy. The CBiFE
represents a new scale Basaed on bomechanical charactarnstics in
I, wihich could serve as a basis for a biomechanical KIS classifi-
caticm in the futiere.

J Catarect Refract Surng 2022 28215227 Cocyright @2 2027 Pubilfishied by
Mrofers Kicnyaer on befalf of ASCRS anad ESCRS



Acta Ophthalmologica, 2022

Combined biomechanical and tomographic
keratoconus staging: Adding a biomechanical
parameter to the ABCD keratoconus staging system

Elhas Flockerzi,] Riccardo Vinciguerra,z*‘% Michael Wellington Belin.* Paolo Vinciguerra,iﬁ Renato
Ambroésio Jr’ and Berthold Seitz!

ID-E:]JH rtment of Ophthalmology, Saarland University Medical Center, Homburg, Germany

*Humanitas San Pio X Hospital, Milan, Italy
*School of Engineering, University of Liverpool, Liverpool, UK
‘Department of Ophthalmology & Vision Science, University of Arizona, Tucson, Arizona, USA

“Department of Biomedical Sciences, Humanitas University, Milan, Ttaly

SHumanitas Clinical and Research Center — IRCCS, Rozzano, Italy
"Department of Ophthalmology, Federal University of the State of Rio de Janeiro, Rio de Janeiro, Brazil
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Eye & Vision, 2024

Flockerzi and Seitz Eye and VWision (2024) 171:24

Eye and Vision
https://doi.org/10.1186/s40662-024-00392-3

'REVIEW . OpenAccess
Keratectasia severity staging e
and progression assessment based

on the biomechanical E-staging

Elias Flockerzi' @ and Berthold Seitz!

Abstract

Until recently, corneal topography has been the gold standard in detecting keratectasia and monitoring its progres-
sion. The recently introduced ABCD tomographic keratoconus staging system focuses on anterior ("A”) and posterior
("B”) radius of curvature, thinnest corneal thickness ("C"), best-corrected visual acuity with spectacles ("D") and is sup-
plemented with the introduction of the biomechanical E-staging (BEST, "E"). The need for biomechanical staging

arose from the fact of altered biomechanical characteristics of keratectasia in comparison to healthy corneas. Ectatic
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- Patients With Untreated Keratoconus: Findings From a
e Longitudinal Study
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Abstract

Purposeae:
The purpose of this study was to evaluate interoccular predictors of progression in patients with
untreated keratoconus.

Methods:
This is a multicenter lLongitudinal observational study with real-world data collected through the
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Methods:

This is a multicenter longitudinal observational study with real-world data collected through the
Sawve Sight Keratoconus Registry. Patients between the period of June 2000 and September 2022

were included in this study. Parameters such as patient age, sex, ocular history, visual acuity, K2,
Max-K, and thinnest corneal thickness pachymetry (TCT) were analyzed.

Results:

There were 4342 untreated eyes from 2171 patients with keratoconus. A total of 333 patients showed
progression of either Max-K, TCT, or both, whereas 1838 patients showed stable parameters. Factors
associated with a higher incidence of progression in Max-K were younger baseline age (HR 0.96 per
vear older; 95% Cl 0.95—0.928, P = 0.0001) and a higher baseline intereye asymmetry in Max-K (HR
1.02 per higher diopter; 952 Cl 1.00-1.0%, P = 0.04%). A yvounger baseline age was the only predictor of
progression in TCT (HR 0.97 per year older; 95% Cl 0.95—0.99, P = 0.001).

Conclusions:

Age is the most significant predictor of progression for both corneal thinning and progression of
Max-K. Interocular asymmetry in Max-K at baseline could be used as part of an algorithm for
determining the risk of keratoconus progression. It is recommended that patients with higher
interocular asymmetry in Max-K have a closer follow-up of both eyes as they are at a higher risk of
progression.
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Intelligence-Based Medicine H\ -z

ELSEVIER journal homepage: www.sciencedirect.com/journalfintelligence-based-medicine F\ .

Stratification of keratoconus progression using unsupervised machine it
learning analysis of tomographical parameters

1)

Ke Cao™", Karin Verspoor ", Elsie Chan ™", Mark Daniell "¢, Srujana Sahebjada ™",

Paul N. Baird” ' A\

* Centre for Eye Research Australin, Melbourne, Vicrorta, Australio

" Department of Surgery, Ophthalmology, The University of Melhourne, Melbourne, Victoria, Australia
" School of Computing Technologies, RMIT University, Melbourne, Australia

4 School of Computing and Information Systems, The University of Melbourne, Melbourne, Australia

* Royal Victorion Eye and Ear Hospital, Melbourne, Victoria, Australia
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Artlflclal Intelligence

Keratoconus Progression Determined at the First Visit: A
Deep Learning Approach With Fusion of Imaging and
Numerical Clinical Data

Lennart M. Hartmann', Denna S. L«':m:_:;h.r:n'ns1 Veronika Eggarter’, Tim J. Freisenich’,

Anna Hillenmayer', Susanna F. Konig', Efstathios Vounotrypidis', Armin Wn( and
Christian M. Wertheimer!

! Department of Ophthalmology, University Hospital Ulm, Ulm, Germany : Q

Correspondence: Lennart M. Purpose: Multiple clinical visits are necess % determine progression of
Hartmann, Department of keratoconus before offering corneal cross-li e purpose of this study was
Ophthalmology, Ulm University, to develop a neural network that can pot [§ P redict progression during the initial
Prittwitzstrasse 43, Ulm 89075, visit using tomography images and oth | risk factors.

Germany. e-mail:

e Methods: The neural network’s development depended on data from 570 keratoconus

eyes. During the initial visit, numerical risk factors and posterior elevation maps from

Received: November 21, 2023 Scheimpflug imaging were collected. Increase of steepest keratometry of 1 diopter
Accepted: March 15, 2024 during follow-up was used as the progression criterion. The data were partitioned into
Published: May 10, 2024 training, validation, and test sets. The first two were used for training, and the latter for
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Conclusion

No current global consensus on the criteria of KC progression.

Relying on the Kmax alone is not reliable.

Relying on ANTERIOR curvature PLUS PACHYMETRY changes is more accurate.

Relying on ANTERIOR curvature PLUS POSTERIOR curvature changes more and more accurate.

The addition of a biomechanical parameter provides more precise gauging of progression.

The need for Aligning world wide practice with the same GUIDELINES is MANDATORY.

Artificial intelligence is the next solution and is the duty of GLOBAL SOCIETIES.
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