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Reply to the Letter to the Editor

Dear Editor,

Thank you for the interest in our study by Maddalena De Bernardo,
Giulia Abbinante, Livio Vitiello, Nicola Rosa [1]. We have carefully
reviewed our text again taking into consideration their concerns.

As highlighted by authors, we used noncontact pachymetry as the
most appropriate method for accurate and comparable measurements.
Ultrasound pachymetry has many disadvantages such as requring an-
esthetic eye drops, being more operator dependent, etc. [2,3] Pre-
viously, we have also studied the repeatability and reliability of various
parameters with the scheimpflug system in keratoconic and normal
eyes and found that most topometric parameters and ectasia display
indices were repeatable and reliable in normal and keratoconic eyes in
different stages [4].

Only thinnest corneal thickness evaluation is not sufficient for de-
tailed ectasia management. For this many indices are produced in
corneal tomographies. In Belin enhanced ectasia display, the arithmetic
average of corneal thickness on the 1mm, 2mm, 3mm, 4mm and
5mm diameter rings is represented as the average progression index
(PPIavg). Pachymetric progression index on the thinnest and thickest
hemi-meridian (PPImax and PPImin) are also displayed [5–7]. Belin ec-
tasia display also includes Ambrósio’s Relational Thickness (ART)
parameters. ARTavg is calculated as thinnest point/PPIavg and ARTmax is
calculated as thinnest point/PPImax. In Ambrósio et al.’s study, tomo-
graphic-derived pachymetric parameters were concluded to be better in
differentiating normal and keratoconic corneas than single-point pa-
chymetric measurements [8]. In our study [1], we evaluated our
longitudinal follow-up with Belin enhanced ectasia display which has
many pachymetric values including PPIavg, PPImax, PPImin and ARTmax,
So, we believe our corneal thickness evaluation in keratoconus patients
to be sufficient.

The hypothesis of our study was that enhanced ectasia display in-
dices, which are highly sensitive in keratoconus diagnosis, could also be
reliable parameters in the early diagnosis of progression before any
topographic change. To achieve our goal, we have investigated Belin
ectasia display parameters along with other common used progression
determinants such as maximum keratometry, astigmatism, and thinnest
corneal thickness. Vector analysis of astigmatism can be performed by
Alpins method. The Alpins method is a vectorial analysis that allows
assessment of the effectiveness of a specific astigmatic treatment [9].
Alpins method uses 3 fundamental vectors: target induced astigmatism
vector, surgically induced astigmatism vector, and difference vector. As
someone might consider, these parameters are of paramount im-
portance in astigmatic treatment surgeries. But, our study was a long-
itudinal follow-up study of keratoconus patients and normal subjects. In

the literature, there is a study evaluating the corneal astigmatic changes
by vector analysis occurring in keratoconic corneas during a 3-year
follow-up [10]. Regarding their ROC analysis, the area under the ROC
curve was statistically significant only for the magnitude of the evolu-
tive astigmatism at only 1 year (P= 0.03), not at 2 and 3 years. Their
sensitivity and specificity values were 63.2% and 53.8% for a cuttoff
point of 0.565 D. So, this study did not encourage the role of vectorial
astigmatism analysis in keratoconus follow-up although it is important
in establishing the outcomes of astigmatic treatment modalities.

Thank you again for the comment and the right to reply.
Pinar Kosekahya
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