Visante in Atypical Posterior Keratoconus
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Abstract
Purpose: To report a case of posterior keratoconus with atypical ocular findings
Case report: An 8-year-old boy was referred to our clinic with the chief complaint of blurred vision in
his right eye. The patient had no history prior ocular surgery of trauma. Her family history was also
unremarkable. Comprehensive ocular examination was performed.
Results: The patient's best spectacle corrected visual acuity (BSCVA) was 3/10 in the right eye and
8
/10 in the left eye with refraction of +11.5-0.5×75 (OD) and +4-0.25×25 (OS). On slit-lamp
examination of the right eye, normal anterior corneal surface with central posterior corneal
depression, pigment deposition and diffuse stromal edema was noticed. Fundoscopic examination
and intraocular pressure (IOP) measurements were normal in both eyes. Specular microscopy
gave normal corneal endothelial cell count values. Axial topography revealed central flattening of
the cornea that corresponded to the area of posterior keratoconus with peripheral steeping in the
right eye and asymmetric bow-tie astigmatism in the left eye. Measurement of central corneal
thickness with ultra-sound pachymetry showed corneal thickness in the right eye (OD=616 µm and
OS=559 µm). Orbscan II demonstrated anterior and posterior Diff of 17 µm and 48 µm
respectively, which were within normal limits. Simulated keratometry showed corneal flattening
(OD and OS: 37×23 and 36.5×113, respectively). Also, Visante revealed normal anterior surface
but the irregularity of posterior corneal surface was typically compatible with the diagnosis of
posterior keratoconus.
Conclusion: Atypical forms of posterior keratoconus can be presented with thick cornea and central
corneal flattening. Although both Orbscan and Visante can reveal posterior corneal surface
abnormalities, the latter is suggested for studying corneal architecture and excavation.
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Introduction
Posterior
keratoconus
is
a
rare,
non-inflammatory disorder that is usually
considered as a developmental anomaly. The
disorder is characterized by abnormal corneal
curvature that affects the entire (keratoconus
posticus totalis) or a localized portion of
posterior cornea (keratoconus posticus
circumscriptus).
Clinical
manifestations
usually include unilateral depression of
posterior corneal surface with stromal thinning
and opacification compatible to the affected
area. Corneal abnormalities related to the
disorder are usually unilateral, stationary,
non-inflammatory and central.1,2 However,
cases with similar clinical findings have been
found after ocular trauma.4
Since 1930 that Butler1-3 described
posterior keratoconus, several authors have
described the disorder. Recently, advent of
computer assisted imaging systems had
improved the process of diagnosis and
classification of the corneal pathologies such
as
posterior
keratoconus.
Topography
(Orbscan II)5,6 and tomography (anterior
segment OCT; Visante) are two imaging
methods for mapping the corneal surface, of
which the latter is preferred to be used in
patients with posterior keratoconus. To our
knowledge it is the first time that Visante is
applied in diagnosis of posterior keratoconus.
In this report, we discussed application of
Visante in verification of the diagnosis in a
patient with atypical posterior keratoconus.

corneal depression, pigment deposition and
diffuse stromal edema was noticed (Figure 1).
Fundoscopic examination and intraocular
pressure (IOP) measurement were normal in
both eyes. Specular microscopy showed
normal corneal endothelial cell count.
Ultra-sound pachymetry of central corneal
thickness was 616 µm (OD) and 559 µm (OS).
Axial topography showed central corneal
flattening that corresponded to the area of
posterior keratoconus with peripheral steeping
of the right eye and asymmetric bow-tie
astigmatism in the left eye. In axial topography
Simk was 36.24×90 and 37.53×180 OD and
44.66×4 and 45.37×94 OS (Figure 2).
In the right eye, Orbscan II showed anterior
and posterior Diff of 17 µm and 48 µm. But
Simk was calculated as 37×23 and 36.5×113
that was very flat. Corneal thickness was 719
µm (Figure 3).
Visante showed normal anterior surface but
the irregularity of posterior corneal surface
was typically compatible with the diagnosis of
posterior keratoconus (Figure 4).
The patient has been treated for amblyopia
that resulted in BSCVA increase up to 8/10 in
the right eye. Unfortunately, no therapeutic
modality was effective on decreasing corneal
thickness.

Case report
An 8-year-old boy was referred to our clinic
with the chief complaint of blurred vision in his
right eye. His parents gave no history of
ocular trauma and/or surgery. His family
history was unremarkable for any other ocular
diseases. Comprehensive ocular examination
was performed.
The patient's best spectacle corrected
visual acuity (BSCVA) was 3/10 and 8/10 with
refraction of +11.5-0.5×75 and +4-0.25×25 in
his right and left eye, respectively. On
slit-lamp examination of the right eye, normal
anterior corneal surface with central posterior
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Figure 1. Slit-lamp diffuse illumination of the right eye
showed a central annular opacification with corneal
edema
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Figure 2. OD: Axial topography showed an abrupt localized central flatness with corneal keratometry
of 36.67. OS: Corneal keratometry was 46.04.

Figure 3. Orbscan II of the right eye showed a very flat and thick cornea

Figure 4. Mapping of corneal thickness. Visante demonstrated irregularity of
posterior corneal surface
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Discussion
Posterior keratoconus was first described by
Butler in 1930. Since then, several reports
have focused on giving more complete
description of the anomaly and its
classification. Posterior keratoconus is mostly
unilateral and centrally localized with
corresponding posterior stromal opacity. It is
rare and can be associated with other ocular
diseases such as glaucoma, iris atrophy and
lens
opacity7
and/or
other
systemic
abnormalities.8 Various theories have been
proposed as the etiology of posterior
keratoconus like fetal development arrest,
delayed separation of lens from cornea and
mesodermal wave migration.9 In addition,
familial10 and secondary traumatic cases of
this anomaly have been reported. Visual loss
is not progressive and is mainly moderate.
Generally posterior corneal curvature is focally
steeper than normal. However, subtle
abnormalities of the posterior corneal surface
may be undetected. Posterior corneal
curvature changes may have a limited effect
on visual acuity and therefore posterior
keratoconus is usually considered a harmless
corneal disease with no significant changes in
refraction.
Previously reported cases of posterior
keratoconus were mostly presented with
steepening and thinning of the central cornea.
But, as follows, we found different ocular
features in our case:
1- The right eye was highly hyperopic
(refraction OD: +11.5-0.5×75 and OS:
+4-0.25×25).

2- Thick cornea (corneal thickness OD=
616 µm and OS= 559 µm, with normal
cell count by specular microscopy OD=
3250 and OS= 3450)
3- Central Flatness of cornea with
peripheral steepening (Orbscan II
showed normal anterior corneal surface,
posterior corneal surface flatness and
thickened cornea).
Previous studies used Orbscan II for detecting
abnormalities of the cornea in patients with
posterior keratoconus. A new imaging
modality -Visante- have demonstrated its’
higher ability in detecting subtle irregularities
of anterior and posterior corneal surfaces and
architecture. In our case Visante clearly
showed normal anterior surface and abnormal
posterior surface which typically was
compatible with posterior keratoconus. In this
regard, Visante seems to be more applicable
in detecting the architecture of cornea
especially its’ posterior surface abnormalities.

Conclusion
We believe that applying Orbscan II and
Visante imaging systems are useful for the
analysis of anterior and posterior corneal
surfaces and its architecture but as it is
Orbscan slightly over estimates the corneal
thickness. It can be used not only to detect
abnormalities in corneal shape such as
posterior keratoconus, but it can be used also
to detect the subtle corneal irregularities
before and after refractive surgeries.
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