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Revisiting keratoconus diagnosis and progression classification based on evaluation of corneal 

asymmetry indices, derived from Scheimpflug imaging in keratoconic and suspect cases. 

•  What was Known 

•  Rotating camera Scheimpflug imagery (Pentacam), provides a multitude of corneal 
refractive (keratometric), topometric, tomographic, and pachymetric data, grading and 
classification of keratoconus (TKC) based on Amsler-Krumeich criteria. 

•  Seven anterior-surface irregularity indices introduced. 

•  What this Paper Adds 
•  212 consecutive keratoconic cases investigated for seven anterior-surface irregularity 

indices. 
•  Correlation of anterior-surface irregularity indices with keratoconus severity classification 

suggests that the index of height decentration (IHD) and the index of surface variance 
(ISV) may be the best correlates to keratoconus severity. 
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Comparison of Placido disc and Scheimpflug image-derived topography-guided excimer 

laser surface normalization combined with higher fluence CXL: the Athens Protocol, in 

progressive keratoconus. 

•  What was Known 

•  Topography-guided partial anterior surface normalization employed along with same-
session CXL. 

•  Placido-disc and Scheimpflug-camera primary data employed. 

•  What this Paper Adds 
•  One hundred eighty-one (181) consecutive keratoconic cases subjected to the Athens 

Protocol procedure. 
•  Two groups were formed, depending on the primary source for the topo-guided 

photoablation, a Placido disc group A, and a Scheimpflug group B. 
•  Topography-guided normalization of extreme cornea irregularity such as keratoconus, 

coupled with higher fluence CXL appears to be achieved with statistically-different higher 
efficacy when the Scheimpflug rotating camera (Oculyzer) is used with the WaveLight 
excimer laser platform. 
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Evaluation of Visual Acuity, Pachymetry and Anterior-surface Irregularity in Keratoconus 

and Crosslinking Intervention Follow-up in 737 Cases. 

•  What was Known 

•  Rotating camera Scheimpflug imagery (Pentacam), provides a multitude of corneal refractive 
(keratometric), topometric, tomographic, and pachymetric data, grading and classification of 
keratoconus (TKC) based on Amsler-Krumeich criteria. 

•  Seven anterior-surface irregularity indices introduced. 

•  What this Paper Adds 
•  737 cases:  362 untreated keratoconic cases, 375 treated (Athens Protocol) eyes and 145 

control eyes investigated for seven anterior-surface irregularity indices. 
•  Investigation of the possible correlations between visual acuity (UDVA & CDVA), corneal 

pachymetry, and IHD & ISV indices with keratoconus severity. 
•  Pachymetry and visual acuity may not be good indicators of KCN classification/progression. 
•  IHD & ISV may be better correlates in keratoconus screening, ectasia severity classification, 

and clinical keratoconus management follow-up. 
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and Crosslinking Intervention Follow-up in 737 Cases. 
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Keratoconus Management: Long Term Stability of Topography-Guided Normalization 

Combined with High Fluence CXL Stabilization (the Athens Protocol). 

•  What was Known 

•  Topography-guided partial anterior surface normalization employed along with same-
session CXL stabilizes ectatic corneas and provides visual rehabilitation. 

•  No large, long-term study of stability. 

•  What this Paper Adds 
•  Two hundred thirty one (231) consecutive keratoconic cases subjected to the Athens 

Protocol procedure were investigated. 
•  Consistent trend towards improved visual rehabilitation, corneal flattening (validating 

ectasia arrest), and anterior-surface improvement. 
•  Pachymetry, Visual Acuity and Anterior-surface morphology stabilize after three- to six-

months postoperatively. 
•  Anterior-surface indices of IHD and ISV may offer quantitative assessment & validation. 
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Keratoconus Management: Long Term Stability of Topography-Guided Normalization 

Combined with High Fluence CXL Stabilization (the Athens Protocol). 
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Corneal Refractive Power and Symmetry Changes Following Normalization of Ectasias Treated 

With Partial Topography-Guided PTK Combined With Higher-Fluence CXL (The Athens Protocol). 

•  What was Known 

•  Topography-guided partial anterior surface normalization employed along with same-
session CXL stabilizes ectatic corneas and provides visual rehabilitation. 

•  Investigation of posterior-surface refractive changes not studied. 

•  What this Paper Adds 
•  Two hundred sixty seven (267) keratoconic eyes examined pre- and post-operatively 

(Athens Protocol) for anterior and posterior corneal keratometry. 
•  Highly correlated and elevated anterior and posterior keratometric values in the 

untreated KCN. 
•  Athens-Protocol treated keratoconic eyes show statistically significant anterior surface 

flattening. 
•  Residual posterior surface keratometric irregularity in the treated eyes. 
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Forme Fruste Keratoconus Imaging and Validation via Novel Multi-spot Reflection Topography. 

•  What was Known 

•  FFKC may not be sufficiently detected by Placido- and Scheimpflug imaging. 

•  What this Paper Adds 
•  Novel, LED Spot Reflection topography imaging of FFKC and KCN patients 
•  The ease of use and comparable results offered by the LED topographer, in comparison to 

established Scheimpflug imaging and Placido topography systems, as well as the 
increased predictability that may be offered by the LED corneal imaging, may hold 
promise for wider clinical application, such as screening of young adults for early 
keratoconus and, in a much wider perspective, potential candidates for laser cornea 
refractive surgery. 
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Influence of Corneal Crosslinking for Keratoconus on several objective parameters of Dry 

Eye. 

•  What was Known 

•  The effect of CXL on a cellular level in the cornea continues for months or even years.  
•  Immediately after CXL apoptosis of keratocytes takes place. 

•  What this Paper Adds 
•  comparison of the following parameters was performed: 

–  fluorescein staining (normal or pathologic; pathologic: more than 10 point-shaped or diffuse staining 
areas),  

–  rose Bengal staining using the van Bijsterfeld-Index. The van Bijsterfeld-index is calculated as the sum of 
the average intensity of staining of the ocular surface within the palpebral fissure (temporal and nasal 
conjunctiva, and cornea; 0 - 3 points each, adding to maximum 9 points), 

–  height of tear film meniscus at the lower lid margin (increased, normal, reduced), 
–  tear film break-up-time (<5s, 5-10s, >10s). 

•  CXL had no significant impact on several parameters of dry eye syndrome 3 and 6 
months postoperatively. 
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Refractive and Keratometric Stability in High Myopic LASIK With High-Frequency 

Femtosecond and Excimer Lasers. 

•  What was Known 

•  Specifically for high myopia (refractive error greater than or equal to -6.00 D in the least 
minus meridian), although LASIK provides reliable outcomes, there are reports 
indicating that significant regression develops in the long term.  

•  What this Paper Adds 
•  A slight hyperopic shift of the total refractive error was observed comparing the 3- and 

the 12- month post-operative results, which was on average from -0.31 D to -0.19 D, or a 
change of 0.12 D.  

•  The long-term clinical results with the WaveLight Refractive suite show impressive 
refractive outcome, predictability and stability.  Safety, efficacy and ergonomy are of the 
highest level encountered.  
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Refractive and Keratometric Stability in High Myopic LASIK With High-Frequency 

Femtosecond and Excimer Lasers. 
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Comparison of prophylactic higher fluence corneal cross-linking to control, in myopic LASIK, 

one year results. 

•  What was Known 

•  Possibility of refractive regression still enduring in high myopic corrections. 

•  What this Paper Adds 
•  High-myopic LASIK combined with prophylactic cross-linking intervention appears to 

provide predictability, as well as refractive and keratometric stability. 
•  The adjuvant cross-linking procedure may provide enhanced corneal biomechanical 

stability, especially in high myopic and younger eyes, and may reduce the incidence of 
future myopic regression and/or the potential for ectasia. 
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Comparison of prophylactic higher fluence corneal cross-linking to control, in myopic LASIK, 
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Introduction of quantitative and qualitative cornea optical coherence tomography findings 

induced by collagen cross-linking for keratoconus: a novel effect measurement benchmark. 

•  What was Known 

•  Hyper-reflection lines noted in CXL corneas. 

•  What this Paper Adds 
•  AS-OCT appears to demonstrate reproducible early (one month) and long-term (up to 3 

years) CXL hyper-reflection lines. 
•  The hyper-reflective ‘lines’ may represent induced cornea density changes or subtle 

intrastromal cornea scarring. 
•  This quantitative and qualitative technique may constitute a possible novel non-invasive 

measurement, to evaluate and titrate the amount, extent and depth of intra-stromal 
effects of the CXL treatment in keratoconic and possibly ectasia eyes. 
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Novel myopic refractive correction with transepithelial very high-fluence collagen 

cross-linking applied in a customized pattern: early clinical results of a feasibility 

study. 

•  What was Known 

•  CXL almost invariably results in some central anterior corneal flattening. 

•  What this Paper Adds 
•  Introduction of a novel technique based on refractive CXL application on virgin corneas, 

as an alternative refractive correction technique in mild myopia. 
•  The ease and essentially null morbidity that this procedure offers may additionally offer 

the possibility to titrate the effect through two or more treatments through time. 
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Toric topographically customized transepithelial, pulsed, very high-fluence, higher 

energy and higher riboflavin concentration collagen cross-linking in keratoconus. 

•  What was Known 

•  CXL almost invariably results in some central anterior corneal flattening. 

•  What this Paper Adds 
•  A novel technique based on refractive CXL application on previously untreated 

keratoconic cornea as a conservative management option. 
•  Selective, topographically customizable transepithelial crosslinking can induce 

predictable astigmatic changes. 





A. John Kanellopoulos, and George Asimellis 

Clin Ophthalmol. 2014;8: 2425-33 

Hyperopic correction: clinical validation with epithelium-on and epithelium-off 

protocols, using variable fluence and topographically customized collagen corneal 

cross-linking. 

•  What was Known 

•  Differential CXL application may induce predictable corneal curvature differentials. 

•  What this Paper Adds 
•  Introduction of a novel technique based on customized refractive CXL application on 

previously untreated corneas as a modest, nevertheless predictable hyperopic treatment 
option. 

•  The PTK-epithelial removal application appears to offer improved stability over the 
transepithelial (intact epithelium) application. 





A. John Kanellopoulos and George Asimellis 

Curr Ophthalmol Rep.  doi: 10.1007 /s40135-014-0060-6  

Presbyopic PiXL Cross-Linking. 

•  What was Known 

•  Differential CXL application may induce central corneal steepening (addition). 

•  What this Paper Adds 
•  Annulus-shaped CXL delivery may offer presbyopic addition. 
•  Asphericity manipulation may offer titratable presbyopic benefit. 
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Long-term Safety and Efficacy of High-Fluence Collagen Crosslinking of the Vehicle 

Cornea in Boston Keratoprosthesis Type 1. 

•  What was Known 

•  The main obstacles of prosthesis and visual rehabilitation stability have been intraocular 
pressure (IOP) control, infection (which was attributed partly on cornea melt around the 
prosthesis), and intraocular inflammation. 

•  Management challenges: antibiotic prophylaxis, endophthalmitis with very poor 
prognosis.   

•  Donor vehicle cornea and/or host cornea melts, especially near the graft-host interface. 

•  What this Paper Adds 
•  Very high fluence collagen crosslinking of the donor vehicle cornea as a prophylaxis 

against cornea melt and extreme external disease may be an efficacious adjunct which 
helps to reduce the susceptibility of these corneas to enzymatic digestion and cornea 
infection. 
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Corneal Collagen Cross-linking Combined With Simulation of Femtosecond Laser–

Assisted Refractive Lens Extraction: An Ex Vivo Biomechanical Effect Evaluation 

•  What was Known 

•  Refractive procedures reduce corneal biomechanics. 
•  Epithelium-on Challenges:  UV-A absorption, Riboflavin penetration. 

•  What this Paper Adds 
•  Adjunct intrastromal cross-linking may be a valuable biomechanical modulator providing 

titratable increased rigidity in corneas undergoing intrastromal tissue removal such as 
femtosecond laser refractive intra-corneal lenticular extraction. 
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High Irradiance CXL Combined with Myopic LASIK: Flap and Residual Stroma Biomechanical 

Properties Studied Ex-vivo. 

•  What was Known 

•  Biomechanical instability, inadvertently associated with routine LASIK, may be prevented 
by adjuvant accelerated collagen cross-linking.  

•  What this Paper Adds 
•  The study indicates significant stromal rigidity increase and unaffected flap properties, 

employing both tensile-strength and enzymatic-digestion human ex-vivo tests.  


