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Abstract:

Background: Before the appearance of recent tomographic imaging and membrane cross-linking (CXL),
identification and treatment of ectatic unwellness was restricted to disease severity during which changes to
the anterior corneal surface resulted in visual disturbances. Rigid contact lenses and/or penetrating corneal
transplant treated advanced disease, as a result of early or subclinical identification of disease wasn't doable or
its necessity was appreciated. The emergence of cardinal as a viable treatment to switch the natural progression
of astigmatism has enlarged the requirement for higher diagnostics. Many strategies are delineated within the
literature to assess and document the progression of keratoconus, however there's no consistent definition of
the progression of ectasia. the foremost recent imaging techniques (eg tomography) have created it doable to
notice ectatic unwellness early, before loss of vision and subjective disorders.Belin' ABCD classification/staging
system was introduced on a Scheimpflug imaging system [Pentacam, (Oculus GmbH, Wetzlar, Germany)] to
handle previous shortcomings. The ABCD system uses four parameters: anterior ("A") and posterior ("B" for the
back) radius of curvature taken in an exceedingly three.0 metric linear unit optical zone targeted on the thinnest
point, "C" is that the minimum membrane thickness and “D” vision of the most effective show distance. The
primary 3 parameters (A, B, C) are mechanically generated objective measures that may be accustomed to
confirm progressive change.The staging system isn't restricted to a selected industrial entity and might be
incorporated in any tomographic imaging system. The ABCD Pro- gression show diagrammatically displays
every parameter and shows once applied mathematics amendment on top of measuring noise is reached. this
{could} permit the practician the power to diagnose progressive unwellness at a far earlier stage than was
antecedently possible, with the arrogance that earlier intervention could stop visual loss.
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INTRODUCTION:

ABCD PROGRESSION DISPLAY :The Belin
ABCD Progression show (Fig. 2) was designed
to diagrammatically display the ABCD
parameters over time with their associated
80% and 95% confidence intervals for each
the traditional population information
(broken inexperienced and solid green lines,
respectively) and keratoconic population
database (broken red and solid red lines,
respectively).25,31,32. The baseline
examinations are often marked and therefore
the time of treatment indicated (eg, cross-
linking) and shown by the black and white
checkered line. As long as every examination
meets internal quality checks, up to eight
examinations over time will be displayed and
are mechanically loaded by the Pentacam.
Every parameter can then be examined over
time and compared to the individual
confidenceintervals.31,32 Since CDVA is user-
entered and not a machine-generated
parameter, the “D” parameter doesn't think
aboutintervalsindicated., additionally, to the
graphical show of the first ABCD parameters,
ten supplementary tomographic/

topographic parameters are shown in tabular
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kind below the graphical display: [Belin-
Ambrosio increased ectasis show (BAD) “D”,
Progression Index Average (Plavg), Ambrosio
relative Thickness most (ARTmax), Kmakx,
alphabetic character price 6.0 metric linear
unit zone front, Q value 6.0 mm zone back,
ISV, IVA, IHD, and therefore the ABCD
classification].

The ABCD Progression show is meant to help
the doctor and permit for earlier detection
and documentation of progression. A recent
study (Vinciguerra R. submitted for
publication) found that quite half patients,
already scheduled for cross-linking (based on
>1 D change), might be known as progressive
on the average five months earlier utilizing
the fundamentals progression  show.
Progression during this study was outlined as
a minimum of a pair of the ABC parameters
higher than the 80% confidence interval or
one in all the ABC parameters above the 95%
confidence intervals exploiting the additional
rigorous astigmatism information (red gates
on the display). The display may analyze

historical knowledge and as such are often

wont to review past records.
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FIGURE 3. Fifteen-year-old patient on initial examination with advanced keratoconus (final “D” from the BAD of 11.02). Five examinations are
displayed over a 7-year, 8-month interval showing progressive change on the anterior and posterior cornea and continued corneal thinning, all
parameters well past the 95% confidence interval for both normal and keratoconic databases.

POST CROSS-LINKING EVALUATION
Although unequivocal knowledge is missing on the precise turnover time of tissue layer

albuminoid, corneal collagen undergoes a standard maturation and replacement, that raises the
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FIGURE 2. The Belin ABCD Progression Display. Four examinations are shown graphically over time. The first 3 are pretreatment (CXL) and the last
examination is after CXL. This was a case of subclinical keratoconus (AOB1COD, final “D” from the BAD of 1.87 at initial examination). Before CXL the
anterior surface (A) was stable, but the posterior surface (B) change exceeded the 95% confidence interval for the normal population. All the
confidence interval gates are removed after the CXL treatment. CXL indicates corneal cross-linking.

question of cross-linking effective treatment course, and tiny is known about post-CXL
duration. though progression determinants for progression and also the potential want for
astigmatism before 140 are established, less is repeat treatments. Currently, all the arrogance

thought concerning the post-CXL natural interval gates on the Belin ABCD progression
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show are removed once a 140 treatment is
performed (Fig. 2). Post-CXL eyes, particularly
those submitted to protocols with animal tissue
removal (epi-off), bear a healing response
which may embrace tomographic changes,
epithelial remodelling, tissue layer thickness
changes, and haze formation. 33,34 abundant
of the healing response is assumed to be
complete by the tip of the primary
postoperative year, however the precise time of
stabilization is unknown and certain extremely
variable.35 to work out applicable progression
parameters for post-CXL eyes, measuring noise
once 140 had to be determined. In conjunction
with the ELZA Institute (Zurich, Switzerland),
the Ocular Cell Biology cluster at the University
of Geneva (Geneva, Switzerland) and also the
University of Arizona (Tucson, AZ), forty-one
eyes of 41 patients (average age thirty-three
years, vary 11-63) were enrolled. The average
postoperative time since 140 was 13.5 months
(range 9-23 months). All patients had a surgical
diagnosis of astigmatism while not alternative
comorbidities. lens system wear was
interrupted a minimum of 1 week before
measurements. 3 separate and consecutive
measurements taken,

Pentacam were

removing the patient from the device between
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every measurement. A minimum of 7.5
millimeter of tissue layer coverage and an
appropriate Pentacam quality score was
needed for inclusion. Each pooled variance
estimate and 1-sided confidence interval were
computed victimization SPSS version twenty-
three and STATA thirteen applied mathematics
software package (same analysis employed in
current ABCD progression display). each 80%
and 95% one-sided confidence intervals were

determined (Table 4).

Post-CXL knowledge is going to be incorporated
within the next iteration of the ABCD
Progression show (Fig. 7), wherever 80% and
95% confidence intervals for post-CXL changes
can be shown by blue gates. These gates will
solely seem if a treatment (CXL) is marked and
also the post-CXL gates will only appear for the
examinations once the treatment date. Of note
and concern, however, is that our initial
measuring noise post-CXL is considerably on
top of the pre-treatment values. This might
mirror incomplete healing, residual haze, or a
testing amount that was too early post-CXL. We
tend to presently evaluate patients a minimum
of twenty four months post-CXL with further

and bigger databases.
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FIGURE 4 : Beta version of the Belin ABCD progression display with the post-CXL confidence

interval gates. The post-CXL gates are displayed in blue and appear under the dotted line (line

indicated CXL treatment was performed). A new comparative baseline is also established as shown

by the blue vertical dashed line. CXL indicates corneal cross-linking.

CONCLUSIONS:

Multiple parameters and ways are planned to
diagnose early ectatic illness and to outline
progressive  disease. Nevertheless, the
worldwide accord on astigmatism and Ectatic
Diseases (2015) declared that there's no
consistent or clear definition of distention
progression and acknowledged that specific
quantitative information is lacking.7 during
this sense, a lot of global assessment of the
tissue layer would be more appropriate. The
ABCD staging system incorporates anterior
and posterior curvature, thinnest pachymetry

values, and distance visual acuity. because it

includes posterior curvature and thickness
measurements supported the thinnest point,
instead of top measurements, this staging
system higher reflects the anatomical
changes seen in astigmatism.25 Moreover,
membrane thickness, anterior and posterior
quantitative curvature values will function
appropriate determinants for keratoconus
progression.30-32 The capability for early
identification and determinative progression
at an earlier stage ought to give therapeutic
intervention at an earlier stage, rather than
later intervention with the potential for

irreversible vision loss.
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