RECENT ADVANCES IN THE
DIAGNOSIS OF CORNEAL ECTASIA
Two tools show promise.
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ABSTRACT SUMMARY
Maximum keratometry (Kmax) is
widely used as the cutoff parameter
to determine keratoconus (KC)
progression and the suitability of CXL
treatment. The Belin ABCD Progression
Display on the Pentacam (Oculus
Optikgeräte) simultaneously measures
the average anterior (A) and posterior
(B) radii of curvature in a 3-mm optical

zone centered on the thinnest point of
the cornea (ThCT) and the minimum
pachymetry reading (C). The D value is
based on the BCVA.2
The retrospective study by
Vinciguerra and colleagues included
76 eyes of 63 patients with progressive
KC who were scheduled to undergo
CXL. The aim was to evaluate the
correlation between the changes in
Kmax and ABC values. The Kmax, ABC
values taken from the ABCD Progression
Display, and ThCT were evaluated on
the day of CXL (T0) and the most recent
clinical follow-up visit (T-1). In patients
without earlier documented progression in Kmax values, the change from
an earlier examination (T-2) to T-1 was
assessed when available.
Between T0 and T-1, the change
in Kmax was moderately significantly
correlated with the changes in the
A and B values (P < .0001, r = 0.391

STUDY IN BRIEF
s

A retrospective study of patients with progressive keratoconus (KC) found a moderately
significant correlation between the change in maximum keratometry and the changes
in the anterior and posterior radii of curvature between the day of CXL and the most
recent clinical follow-up visit. The study also showed that patients already scheduled for
CXL could have been identified for KC progression earlier with the use of the Belin ABCD
Progression Display.

WHY IT MATTERS
The Belin ABCD Progression Display detected disease progression earlier than maximum
keratometry alone in more than half of the cases of progressive KC in the study.

and P = .003, r = 0.339, respectively).
No correlation was found between the
changes in the C value and ThCT. The
evaluation of T-2 showed that 51.6%
of patients already scheduled for CXL
could have been identified more than
5 months earlier with the use of the
Belin ABCD Progression Display.

DISCUSSION
The early detection of KC progression
is important because earlier intervention
can preserve vision and reduce
complications associated with CXL.3
Kmax is an objective and widely
used index in the diagnosis of KC
progression,4,5 but it is highly variable,
especially in eyes with moderate to
advanced cones.6 The Global Delphi
Panel of Keratoconus and Ectatic
Diseases suggested combining
parameters from both the anterior
and posterior cornea and corneal
thickness.3 The Belin ABCD Progression
Display relies on this excluded zone
centered on the ThCT because the
area represents the ectatic region.2
Vinciguerra et al showed a moderate
yet statistically significant correlation
between the change in Kmax and
the changes in A and B values in
progressive KC.1 Additionally, the
study found that more than half
of the progressive cases could have
been identified earlier with the Belin
ABCD Progression Display. The results
indicate the limitations of relying
on Kmax alone for detecting KC
progression and suggest the potential
for delayed intervention.
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DETECTION OF POSTLASER VISION
CORRECTION ECTASIA WITH A NEW
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ABSTRACT SUMMARY
The multicenter retrospective
study sought to create and validate
a biomechanical index using a large
dataset with the goal of separating
ectasia from stability in eyes that have
undergone laser vision correction
(LVC). Vinciguerra et al developed
a combined biomechanical index
(CBI-LVC) based on the Dynamic
Corneal Response (DCR) parameters
provided by a high-speed dynamic
Scheimpflug camera (Corvis ST; Oculus
Optikgeräte). The CBI-LVC included
integrated inverse radius, applanation
1 (A1) velocity, A1 deflection
amplitude, highest concavity and
arc length, a deformation amplitude
ratio of 2 mm, and A1 arc length in
millimeters.
The study included 736 eyes of
736 patients from different ethnic
groups treated at 10 clinics on different continents. Six hundred eighty-five
eyes were stable, and 51 were ectatic.
First, the optimum combination
of parameters for the CBI-LVC was
defined, and then its diagnostic
capability was assessed. The receiver
operating characteristic curve analysis
showed an area under the curve of
0.991 and 0.998 when the CBI-LVC
was applied to the validation and
the training datasets, respectively. A
cutoff of 0.2 separated stability from
ectasia with a sensitivity of 93.3% and a
specificity of 97.8%.

DISCUSSION
A careful assessment of topography,
tomography, and corneal epithelial
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Investigators developed a combined biomechanical index (CBI-LVC) to help distinguish
between stable and ectatic post–laser vision correction (LVC) eyes. The CBI-LVC index
combines Dynamic Corneal Response parameters provided by the Corvis ST (Oculus
Optikgeräte). The index was shown to be highly sensitive and specific in differentiating
stability from ectasia in post-LVC eyes.

WHY IT MATTERS
Current indices are useful for detecting the risk of ectasia before refractive surgery. The
CBI–LVC appears to be highly sensitive and specific for separating stable eyes from ectatic eyes
after they have undergone LVC.

maps is required to identify
post-LVC eyes that are at increased risk
of developing ectasia.8 Many indices
such as the keratoconus percentage
index or KISA, Belin-Ambrósio
deviation index or BAD-D, CBI, and
tomography and biomechanical
index or TBI have been created that
have high sensitivity and specificity
for detecting ectasia. These indices,
however, detect the risk of ectasia
before refractive surgery.9,10 After
LVC, corneas are thinner and flatter
than normal and are classified as
abnormal by these algorithms. Corneal
biomechanical changes are thought to
occur before any changes to refraction,
topography, tomography, and
epithelial maps are detectable.11
Vinciguerra et al introduced the
CBI-LVC index to separate stable
post-LVC eyes from those with ectasia
regardless of the type of LVC surgery
performed.7 The index was shown
to be highly sensitive and specific to
distinguish post-LVC ectasia.
In the study by Vinciguerra et al,
a large validation dataset confirmed
the findings.10 The investigators
recommended the use of the
CBI-LVC, together with topography
and tomography, in everyday clinical
practice to support the diagnosis of
post-LVC ectasia. The investigators
noted that the index is for diagnosing
post-LVC ectasia, not for predicting its
later development. n
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