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MANAGEMENT OF KERATOCONUS

Alió et al are to be commended for the review entitled ‘Keratoconus Management Guidelines’, which adds to the previous 
classic reviews in this field.1-3 Keratoconus was described for the first time over 150 years ago by John Nottingham. 
Over the last few decades, there were significant advances on diagnostic and therapeutic technologies, mostly related to 
refractive surgery. In addition, the relative high incidence of these disorders have stimulated ectatic diseases be considered 
as a new subspecialty in ophthalmology.4,5 

Alió et al are also to be congratulated for having sensitized government leaders to obtain financial support and concern 
for the prevention and reversal of vision loss associated with ectatic corneal diseases.1 Interestingly, this is a trend also 
seen in other countries, such as France6 and Australia.6,7 We do advocate for replicating such projects worldwide. In this 
extensive work, the etiology and epidemiology of keratoconus are reviewed, demonstrating that prevalence and incidence 
vary among different areas.1 This is due to genetic and environmental factors.3,8-10 Although considered as a noninflammatory 
disease, recent histological studies revealed the presence of a sub-acute inflammation process.3,11-13 This concept goes in 
agreement with the current global consensus on keratoconus (GCK), which stated that micro-trauma related to eye rubbing 
plays a major rule in the pathophysiology of the disease.5 

Advanced diagnostic technologies have been reviewed, starting from corneal front surface topography.1 The advent of 
three-dimension corneal tomography, providing full pachymetric mapping and posterior surface evaluation has also been 
considered.14 The importance of corneal/anterior segment tomography is also reflected in the GCK, which found agreement 
from the majority, that abnormalities in the posterior corneal surface and in corneal thickness profile are necessary to 
diagnose keratoconus.5 Biomechanical evaluation holds the promise to be useful for enhancing the accuracy for detecting 
corneal ectatic diseases.15-18 However, the available devices are not yet fully developed. Advances on the interpretation 
of the generated data or novel technologies, such as the Brillouin microscopy, are also promising.19 

The need for advanced or enhanced diagnostics is directly related to refractive surgery, so the diagnosis of mild 
keratoconus is fundamental for screening candidates at high risk for ectasia after laser vision correction.20-22 In this 
section, the authors indirectly address the concept of ‘enhanced screening to detect ectasia susceptibility’, which was 
introduced by our study group.21,22 The main goal of the enhanced screening of ectasia risk among refractive candidates 
is the identification of very mild abnormalities, since the referred condition should be likely present in the preoperative 
state of cases with unexplained ectasia after laser-assisted in situ keratomileusis (LASIK).21,23-25 The authors refer to these 
cases as ‘Forme Fruste Keratoconus’ (FFKC), which is a good term to describe an abortive form of a disease that may 
progress or not.21 However, FFKC should not be used to describe mild topographic abnormalities, which may be present 
in a normal patient.26 Interestingly, tomography-based algorithms have been demonstrated to augment the diagnostic 
accuracy of these cases.20,22,27-31 

The concept of irregular astigmatism, being characterized by ocular wavefront analysis, is well covered.1 Wavefront 
provides additional information related to visual quality and refractive error. We published a study that showed the 
importance of this technology to facilitate the manifest refraction, determining a significant improvement in visual acuity 
with sphero-cylindrical lenses in keratoconus patients intolerant to contact lenses.32 The potential of combining ocular 
and corneal wavefront for the diagnosis of milder forms of keratoconus have been recently reported.26 

Keratoconus classification is also well extensively revised.1 The RETICS (Spanish network of research in ophthalmology) 
classification is described and should be tested in other populations. Interestingly, the GCK also acknowledged the 
limitations of previously used classifications/staging systems—Amsler-Krumeich and collaborative longitudinal evaluation 
of keratoconus (CLEK). The current trend is to elaborate studies that correlate clinical findings (i.e. visual performance), 
with corneal topometric and tomographic parameters are needed.5,33,34 Nevertheless, the RETICS classification does not 
include advanced tomographic data in its methodology. As mentioned previously, visual acuity evaluation in these patients 
may be challenging due to high levels of irregular astigmatism. Considering a more objective visual function assessment 
methodology (e.g. assisted by wavefront analysis) would be appropriate for the improvement of this classification.32

While the authors review risk factors for keratoconus progression, there is no consensus on the actual definition of 
ectasia progression.1 For example, the GKC agreed that for documenting ectasia progression changes are required in at 
least two of the following: steepening of the anterior surface, steepening of the posterior surface, thinning or changes in 
the pachymetric profile. It is worth to note that these changes are a requisite for documenting progression, but the absolute 
magnitude of the changes is currently unknown and should vary accordingly to the diagnostic tool.5
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The main goals of the treatment of keratoconus patients are: visual rehabilitation and arresting the disease progression. 
Patient and family education is essential in this topic. The most important nonsurgical treatment measure is verbal guidance 
regarding the importance of not rubbing the eyes.5,35 Treatment of ocular allergy and optimization of ocular surface also 
plays an essential role.36 Visual rehabilitation should be first attempted with spectacles. Contact lenses are the most effective 
treatment option for visual restoration. This article extensively describes the differences of the various types of contact 
lenses, which may be used for visual rehabilitation of these patients.1 However, this is fundamental to consider that the 
use of contact lenses must be regarded with caution.5 It is worth mentioning that there is no scientific data to support the 
benefit of contact lenses for decreasing the risk of ectasia progression.37

An extensive review of the alternative surgical options, which are less invasive than keratoplasty, is provided.1 It 
is challenging to determine the best surgical approach.35 Individual surgical experience, availability of technology and 
socioeconomic settings influence the clinical decision in different clinical scenarios.5 Further interventional and prospective 
studies are needed to improve the strategies for surgical management, along with elaborating guidelines. Corneal collagen 
cross-linking (CXL) procedure is described in detail by the authors.1 The combination of CXL with other surgical 
procedures, such as therapeutic customized laser excimer ablation (Athens protocol and Cretan protocol) and intracorneal 
ring segments (ICRS).35,38,39 These combined surgical approaches should be referred as ‘Cross-linking plus’, once cross-
linking is combined with another surgical technique that may allow visual restoration.40 

Refractive management of keratoconus patients is also well covered.1 The differences between therapeutic and elective 
refractive procedures must be recognized and taken into account.35,41 In therapeutic surgery, the measure of success is the 
improvement in distance-corrected visual acuity, refractive outcome being a secondary goal. In elective refractive surgery, 
success is measured by uncorrected distance visual acuity, since the goal is reduction or elimination of the need of glasses 
or contact lenses. Tolerance for refractive correction and anisometropia may determine a therapeutic need in some cases. 
For example, phakic intraocular lens for myopia correction after ICRS implantation (‘Therapeutic Bioptics’ concept) is 
regarded as an elective procedure to reduce the spectacle dependence.35,41,42 In these cases, the informed consent process 
should be performed with appropriate explanation to the patient, who must understand differences between need and 
possibility, weighing up of the risks, benefits and limitations of the procedure. 

The International Journal of Keratoconus and Ectatic Corneal Diseases has devoted a complete issue to publish the 
review by Alió et al, recognizing it as a definitive review following the ones by Krachmer et al and Rabinowitz.1-3 We 
again commend the authors for the work and suggest this publication as a reference for anyone interested in keratoconus.
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