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Abstract

Keratoconus [KC] is a progressive, non-inflammatory ectatic, bilateral,
usually asymmetrical, disease of the cornea. It is characterized by paraxial
stromal thinning that leads to conical protrusion especially at the central
and inferior paracentral areas. It may presents as a subclinical form “Forme
Fruste Keratoconus” [FFKC] which is a crude incomplete form of the
disease that may present with non-specific symptoms such as glare and
frequent change of glasses due to variable degrees of irregular myopic
astigmatism.

Early detection of FFKC has become of great significance recently as it
one of the most important risk factors for post LASIK ectasia. Recently, the
use of a very high frequency [VHF] digital ultrasound scanning epithelial
thickness profile has been introduced. This profile enables the detection of
epithelial thinning over the cone of the keratoconus in a patient not
showing clinical signs of ectasia and his front surface topography and
anterior elevation Best Fit Sphere [BFS] show no abnormality.

The average epithelial thickness profile using Artemis VHF digital
ultrasound in keratoconus revealed that the epithelium was significantly
more irregular in thickness.
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Introduction

The most important refractive surface of the eye is the anterior surface
of the cornea. The refractive power of an average anterior corneal surface
of an adult is +48.8 diopters, while that of the posterior corneal surface is -
5.8 diopters. Thus, for an average cornea, the total refractive power is +
43.00 diopters (Tripathi et al., 1984).

The radius of curvature of the cornea is increased in ectatic conditions
such as keratoconus, keratoglobus, and pellucid marginal degeneration,

post-inflammatory and corneal ectasia (Krachmer et al., 1984).

Keratoconus [KC] (Greek word: kerato—cornea , kono-cone) is a
bilateral, progressive, non-inflammatory ectatic, usually asymmetrical
disease of the cornea, characterized by paraxial stromal thinning that leads
to conical protrusion especially at the central and inferior para-central areas
of the cornea. These results in a high degree of irregular myopic
astigmatism are causing a variable amount of visual impairment (Maguire
et al., 1988).

Commonly, KC first presents during the second decade of life. Many
of the cases slowly and gradually progress in severity, but progression is
highly asymmetric. In some cases, the ectasia remains stationary after its

initial appearance (Kanski et al., 2011).

All layers of the cornea are affected in KC, as it causes thinning of the

corneal stroma, rupture of the bowman's membrane and deposition of iron




in the basal epithelial cells, forming Fleisher ring. Acute hydrops may

occur from breaks in the descemet’s membrane (Adel, 2012).

In medicine, a Forme Fruste (French word: “crude, or unfinished,
form”; pl., Formes Frustes) is an atypical or attenuated manifestation of a
disease or syndrome, with the implication of incompleteness, partial

presence or aborted state (Belin, et al., 2006).

The term Forme Fruste Keratoconus (FFKC) is used to describe a
form of KC which may be suspected with the presence of non-specific
symptoms such as glare and haloes together with specific criteria detected

in recent diagnostic modalities.

Early detection of corneal surface abnormality has become of critical
importance in patients candidate for refractive surgeries. FFKC which is a
subclinical form of KC is an important risk factor for post-LASIK ectasia
(Rabinowitz, et al., 2006).

In the early 1990s, ultrasound systems operating at 35-50 MHz
became available and were used to image the anterior segment of the eye,
consisting of the cornea, iris, anterior chamber, ciliary body and lens
(Pavlin et al., 1998).

Owing to the fact that attainable axial resolution is directly related to
frequency, these systems provided a four- or five-fold improvement in
resolution relative to the 10 MHz scanners that were used until then (Singh
et al., 2012). The first commercial system of this type was the Ultrasound
Bio-microscopy (UBM), manufactured by Zeiss-Humphrey. This

instrument was an outgrowth of the work of Pavlin and Foster and was
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