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We read with great interest, but ultimately great concern, the recent article ambitiously titled 

“Global Consensus on Keratoconus and Ectatic Corneal Diseases.”1 Undoubtedly this 

process was a significant undertaking, and we commend the leadership of the representative 

Cornea Societies for their efforts.

We, however, have serious concerns about the “take-home” messages from the Definition/

Diagnosis Section, and believe these represent opinions that are unsupported by scientific 

data, potentially misleading, and not representative of the current standard of care with 

respect to keratoconus detection and refractive surgery screening.
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How is keratoconus (and related ectatic corneal disorders) best identified at its earliest stage? 

What constitutes the most accurate screening protocol? Many solid screening protocols exist 

already using Placido-based corneal topography to evaluate anterior surface changes.2–7 

Beyond these, additional screening metrics are being investigated, including epithelial 

thickness mapping,8, 9 and posterior corneal surface and relative corneal thickness metrics as 

highlighted by the authors. Unfortunately, the consensus statements do not reflect the 

ongoing controversies and scientific pursuits to answer these fundamental questions.

Specifically, we take issue with the following statements, which are abstracted, word for 

word, from the paper’s Table 2:

1. The following are mandatory to diagnose keratoconus:

a. Abnormal Posterior Elevation

b. Abnormal Corneal Thickness Distribution

2. The best current and widely available diagnostic test to diagnose early 

keratoconus is tomography (Scheimpflug or optical coherence tomography)

3. Posterior corneal elevation abnormalities must be present to diagnose early or 

subclinical keratoconus

These are bold statements that have both scientific and medico-legal consequences. The 

extensions of these concepts would clearly mean that Placido-based corneal topography, 

utilized by most practitioners today, is neither necessary nor sufficient to screen patients for 

ectatic corneal disorders in clinical practice or in refractive surgery screening protocols. To 

make such bold statements, one would anticipate significant support from the peer-reviewed 

literature. Yet, no citations are put forth as evidence. In the introduction, the authors state 

“The advent of corneal topography, and more recently corneal tomography, has increased the 
ability of ophthalmologists to identify corneal ectasia at a much earlier stage than was 
previously possible.” Yet, to support this, they cite only an opinion/review article.10

In order to validate a device to screen for early/subclinical keratoconus, one needs to follow 

patients over time to confirm that those identified by the device actually do develop 

keratoconus. There are multiple reports in the literature supporting ‘early’ topographic 

changes that go onto develop keratoconus over time both in the fellow eye of unilateral 

patients and in family members of patients with keratoconus,3 and this work been duplicated 

by several investigators. We are to date unaware of any literature reporting the development 

of keratoconus after isolated posterior elevation or thickness changes.

In the Discussion we find the following statement: The emergence of corneal/anterior 
segment tomography and the realization of the importance of the posterior cornea as an early 
indicator of ectatic change are reflected in the expert panel’ s opinion that both changes on 
the posterior corneal surface and alteration in the corneal thickness progression are 
necessary to diagnose keratoconus.

Again, this statement was not accompanied by any reference. We were disappointed to see 

the lack of citations for these statements but are not surprised. In fact, we are not aware of a 

single peer-reviewed publication containing primary patient data submitted to rigorous peer-
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review (rather than review or opinion pieces), demonstrating that posterior corneal surface 

changes and/or thickness profile alterations must be present to diagnose keratoconus at any 

stage, let alone the earliest stages. We challenge the panel to cite peer-reviewed evidence 

that supports their assertions.

In fact, in reviewing the limited citations available in this paper, one of the coordinators’ 

own studies appear to refute their statements. In evaluating pachymetric parameters 

generated by Scheimpflug imaging (Pentacam, Oculus, Inc.), the authors compared two 

predefined populations: 44 eyes diagnosed with keratoconus and 113 eyes from normal 

subjects.11 In this comparison, no metric had 100% sensitivity and specificity, meaning that 

no metric was able to identify all patients as either normal of as having keratoconus, even 

though by definition the populations had already been identified and defined.

Using PubMed to search the key words “keratoconus, ectasia and ectatic corneal disease”: 

(keratoconus AND (ectasia OR ectatic corneal disease), 456 articles are found, excluding the 

work in question. Collectively, we have published approximately 50 articles that come up 

using these criteria; yet, only one was cited. Setting aside our collective body of work on this 

topic, several recent peer-reviewed articles cast doubt on the panel’s suppositions regarding 

keratoconus detection using tomographic imaging, specifically posterior corneal and 

thickness metrics, alone. Bae and colleagues12 evaluated a group of patients with highly 

asymmetric keratoconus and found that no posterior corneal or thickness metric was able to 

differentiate the populations. In their analysis, only anterior curvature metrics were 

significantly different between these populations. Reddy and colleagues13 comparatively 

evaluated dual Scheimpflug imaging in normal eyes and eyes with early or manifest 

keratoconus and found anterior curvature metrics, rather than posterior corneal or thickness 

metrics, were the best at distinguishing between normal and early keratoconus. Other recent 

papers have reported similar issues.14–16

Given the large body of peer reviewed work that supports the importance of Placido-based 

topographic imaging for keratoconus detection and refractive surgical screening, the paucity 

of data that demonstrates the superiority of tomography in these same populations, and the 

remaining controversy surrounding the relative role of anterior corneal (topographic) and 

posterior corneal or thickness (tomography) metrics, we are at a loss to understand how the 

panel could have reached the conclusions they did.

The Panel Process

While none of us can speak to the specific process of this panel, we anticipate that the 

method in which experts were selected, the questions that were asked, and the manner in 

which the questions were presented played a pivotal role in the conclusions reached. The 

paper describes the methods of literature review and indicates that the coordinators were 

responsible for literature review and identification of appropriate journal articles to send to 

the panelists, design of methodology, development of questionnaires, decision-making 

process after each round. We are unable to ascertain what papers the coordinators deemed 

relevant for the panel to review, as none are explicitly cited.
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We anticipate that, if a different set of questions and articles were presented to the panel 

initially and in subsequent rounds, markedly different results would have been obtained. 

Otherwise, we cannot explain how a group of corneal specialists from any location could 

completely ignore the importance and significance of Placido-based corneal topography in 

the identification of all ectatic corneal disorders, including keratoconus.

The Peer Review Process

This paper was received for publication January 8, 2015, a revision received January 25, 

2015, and it was accepted for publication on January 26, 2015. As past and present Journal 

Editors, we know that full, rigorous peer review takes some time, and find it difficult to 

envision an entire review and revision process occurring in less than 18 days.

While every journal strives to shorten the time between article submission and publication, 

these data suggest an unusual situation in the normal peer-review process, with special 

handling of this paper. We therefore conclude it does not qualify as original research, and 

should be treated--as evident from the text--as an opinion article.

Financial Bias and the Spirit of Full Disclosure

The paper’s author statement says that no authors had any financial relationships to disclose. 

While this might be true in the narrowest interpretation of this report, within the context of 

full disclosure that all journals strive for today we find it difficult to rectify that statement 

with the known, ongoing financial relationships some of the section coordinator authors 

have with tomographic screening technologies and indeed their leading role in developing 

these technologies. This has particular relevance since these coordinators were explicitly 

responsible for study development

Conclusions

The findings from this paper then, far short of a “global consensus,” should be interpreted as 

opinions, nothing more. The literature does not support these opinions, taken to their logical 

conclusion, as fact.

To be clear, we are not arguing against the use of tomography for patient screening and 

evaluation of corneal ectatic disorders. We collectively agree that tomography provides 

unique information about 3-dimensional shape in the corneal evaluation process, and many 

of us utilize this technology regularly in our clinical practices and research endeavors.

We, however, wholeheartedly disagree with the opinion set forth in this paper that Placido-

imaging and other non-tomography methods are insufficient for diagnosing keratoconus, or 

that tomography is clearly superior and absolutely necessary for this important task. There is 

simply no evidence to justify that statement, and much evidence to refute it, including a 

century and a half of keratoconus diagnoses that would be impossible if the conclusions of 

the Delphi panel were accepted as true. Ultimately, we believe the question of whether 

tomography is absolutely necessary for diagnosis of keratoconus is ill posed, of little 

practical value, and ultimately unanswerable because of the unattainable level of evidence 
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required. Tomography is extremely valuable for better understanding the disease we call 

keratoconus and for identifying features of the disease in screening subjects. But it is not 

mandatory for patient screening using any reasonable criteria for what constitutes 

mandatory, and it should not be promoted as such.

Therefore, we advocate for a tempered approach to these topics, based on rigorous scientific 

analysis, and we advocate for the continued use of topographic data in the patient evaluation 

process. Finally, we advocate for the continued pursuit of knowledge in this area through 

well-constructed scientific studies and analyses.
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