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This is a 37-year-old contact-lens-intolerant woman
with myopic astigmatism and an unremarkably
normal eye examination. Considering that tear-film
dysfunction is a leading cause of contact lens intoler-
ance,2 it would be relevant to further examine the
tear breakup time and perform ocular staining with
trypan blue.3

Orbscan II data are available (Figure 1), including
axial curvature topography from the Placido-disk
reflection and tomographic thickness and front and
back elevation maps derived from horizontal slit scan-
ning.4 It is critical to consider the contact lens history,
determining which type of lens was used and when it
was discontinued before the examination. The curva-
ture maps are displayed with automatic 0.25 D scales,
which augments color variability and thereby the sen-
sitivity to detect irregularities.5 In such an approach,
there is an adjustment on the color scale that is calcu-
lated for every examined cornea according to the ker-
atometric values. This has produced slightly different
scales between the right eye and left eye in this case.
Both eyes have an asymmetric bowtie pattern with
mild inferior steepening. The highest curvature read-
ing in the image is 47.2 diopters (D) in the right eye
and 47.8 D in the left eye. Central corneal pachymetry
is 531 mm and 548 mm, respectively. It seems as though
there is a relatively abrupt increase in thickness from
the center outward in the left eye. Calculation of thick-
ness profile graphs, as described fromOrbscan data by
Luz et al.,6 would be of interest because this was
shown to enhance the ability to detect ectasia patterns
in subclinical keratoconus.7 The front and back eleva-
tion maps are relatively normal in both eyes.

Ocular Response Analyzer data are also available
(Figure 2). The waveform signal is relatively low in
the left eye, and there is a significant oscillation after
the second applanation peak in both eyes. Both find-
ings are consistent with relatively weak corneas.1 Cor-
neal hysteresis and the CRF are lower than the cutoffs
for detecting keratoconus in both eyes, according to
studies by Fontes et al.8 that compared keratoconic
corneas with healthy thin corneas (CH 8.95 mm Hg;
CRF 7.4 mm Hg).

I would be interested to evaluate Scheimpflug-
based tomography and dynamic ultra-fast-speed
biomechanical assessment. However, these findings
are consistent with weak corneas, with the left eye
more affected than the right eye. This is related to
a higher susceptibility for ectasia progression, which
may also be referred to as subclinical or forme fruste
keratoconus.1,9

Considering the patient is older than 27 years and
that there is a history of refractive stability, I would
consider this patient to be a candidate for custom ad-
vanced surface ablation. Topography-guided custom
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ablations10 would be indicated; however, wavefront-
guided ablations could also be considered if a reliable
ocular aberrometry examination were available. If the
same presentation were to occur in a 22-year-old
patient, I would advise documenting tomographic
and biomechanical stability before proceeding with
keratorefractive surgery.

Renato Ambr�osio Jr, MD, PhD
Rio de Janeiro, Brasil

Dr. Ambr�osio is a consultant to Oculus.
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- “Primum non nocere” should be our guiding prin-
ciple when assessing for refractive surgery.
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At first glance, the topography and biomechanical
parameter patterns are normal. But, is it really so? To
obtain the right answer, we must meticulously assess
the small details.

1. The anterior float shows mild inferotemporal dis-
placement of a cone-like elevation. The maximum
anterior elevation is within normal limits in both
eyes. However, the anterior elevation ratio is low
in both eyes (0.33 right eye; 0.44 left eye), a finding
very specific to keratoconic eyes.1

2. The posterior float shows the maximum posterior
elevation of 35 mm in the right eye and 30 mm in
the left eye. Both are higher than would be expected
in a healthy eye and very characteristic of keratoco-
nus.2 The best-fit sphere (BFS) is also increased and
suspicious for keratoconus (57.1 D right eye; 57.2 D
left eye).

3. The corneal thickness is rather normal in both eyes,
without displacement of the thinnest point.

4. The mean simulated keratometry values in both
eyes are much higher than the reported normal
43.6 D (46.3 D right eye; 46.9 D left eye), further in-
creasing our suspicions.3

5. The irregularity indices in the 3.0 mm zone, and
especially in the 5.0 mm zone, are borderline in
the right eye and increased in the left eye.

6. TheOcularResponseAnalyzer presents graphswith
normal pattern in the right eye but abnormally low
amplitude signals in the left eye. The calculated
mean CH is pathologically low in both eyes
(7.7 mmHg right eye; 6.6 mmHg left eye) and typi-
cal of keratoconus.4

7. The anterior chamber depth from endothelium is
within normal limits in both eyes.

8. The irregular dilated left pupil requires additional
clinical assessment.

Summarizing the above, I think laser refractive sur-
gery is contraindicated for this patient. Intraocular
lens–based refractive surgery is the preferred option.
Whether it will be refractive lens exchange or phakic
intraocular lens implantation depends on the endothe-
lial cell assessment and then on the patient's prefer-
ences, considering her pre-presbyopic age.

Yakov Goldich, MD
Toronto, Ontario, Canada
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- The scanning-slit elevation tomography seems nor-
mal. Although the asymmetric bowtie with inferior
steepening is a concern, it is probably the result of
selecting a low scale interval. Use of a sensitive,
automated scale mode is sometimes misleading. The
keratometric map of Orbscan II is Placido based.
However, I would prefer to recheck it with another
Placido-based topographer to obtain more valuable,
conclusive data, especially in a borderline case.
Regarding the other Orbscan II maps, the results are
within normal limits. The posterior BFS is mildly steep
(O55.0 D); however, the maximum elevation differ-
ence is less than 50 mm in both eyes. This pattern
(including a mildly steep cornea with inferior steepen-
ing and borderline posterior elevation) is common in
relatively small corneas, similar to this case (white to
white Z 11.0 mm).

The Ocular Response Analyzer result is a main
concern. The low signal quality score indicates low
reliability of the test; however, a low score is common
in keratoconic patients. The CH and CRF values are
below the normal (!5th percentile); however, studies
report that some normal individuals have similarly
low values.1 In addition, although eyes with subclini-
cal and clinical keratoconus have significantly lower
CH and CRF values, a large overlap exists between
normal and keratoconic eyes.2–4

TheOcular ResponseAnalyzerwaveform is also im-
portant. Asymmetry and lack of a sharp rise in the sec-
ond peak are more common in pathologic corneas.
New software (version 2) allows quantitative evalua-
tion of the waveform, which might help distinguish
different pathologies. However, our previous study3

showed that the Ocular Response Analyzer parame-
ters are affected by several confounding factors
(eg, central corneal thickness, keratometry, corneal
irregularity).

Debates exist on the sensitivity and specificity of
Ocular Response Analyzer measurements.5–7 For ex-
ample; it offers very low sensitivity and specificity
for discriminating healthy thin corneas from kerato-
conic corneas. 5 In addition, studies6,7 have shown
that the Ocular Response Analyzer is not sensitive
enough to detect an improvement in cornea biome-
chanics after collagen crosslinking.

In this case, I would recheck all measurements
carefully and evaluate the patient using the Pentacam
device (Oculus). If the Ocular Response Analyzer
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