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Introduction

Imaging in Ophthalmology has considerably improved
over the past years, but only selected techniques allow high
resolution imaging of anterior segment (Wilkins et al., 1996).

From the imaging techniques of the anterior segment
that provide high resolution, the ultrasound biomicoscopy
(UBM), which is useful in diagnosis of a wide variety of
glaucoma disorders, inflammatory diseases, anterior segment
tumours and trauma (Woo et al., 1999). Nowadays, there are
two instruments, which are rising in the field of ultrasound
imaging. The very high frequency ultrasound (VHF) is also
used in evolution of corneal changes produced by refractive
surgery. The three dimensional UBM investigate the
performance of accommodative intra ocular lens and study the
mechanism of accommodation and presbyopia (Stacks et al.,
2005).

Imaging techniques of the cornea are developing
rapidly, mainly because of recent advances in refractive
surgery. From these techniques the corneal topography which
are a placido disc type which is made up of multiple circles
projected on the corneal surface and the resultant circles are
captured with video camera and digitized, orbscan which is the
most common instrument in clinical practice. They measure
and quantify the shape and the curvature of the corneal
surfaces and are used primarily as a screening tool to evaluate
prospective refractive surgery candidates and a diagnostic aid
in evaluating refractive surgery patient with poor out come.
(Peter et al., 2005).

Oculus pentacam is a new imaging device, that scans
and measures the cornea and anterior segment of the eye, with
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Scheimpflug camera that rotates around a common axis.
(Holladay et al., 2005). It has a golden role in refractive
surgery as it gives an idea about the anterior and posterior
corneal surfaces and corneal thickness from limbus to limbus.
That is useful in preoperative assessment, and postoperative
for patient seeking for retreatment to determine the residual
stromal tissue (Buebl et al., 2006).

Pentacam can analyze the crystalline lens density, and
measure the intra ocular lens tilt and decentration, also the
depth of anterior chamber in planning of ins-crowed intra
ocular lens (Gudmundsdottir et al., 2005).

Pentacam has a role in management of glaucoma by
follow up changes in the angle of anterior chamber in response
to pharmacological or surgical intervention and image the
filtration bleb after glaucoma surgery (Buebl et al., 2006).

Aim of the Work

To evaluate the wvarious imaging techniques for
investigating anterior segment diseases using ultrasound
biomicroscopy, corneal topography and oculus pentacam.
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Corneal Topography

Introduction

Imaging techniques of the cornea are developing
rapidly, mainly because of recent advances in refractive
surgery. To understand the significance of new imaging
techniques the relevant principles of corneal optics are
reviewed. The discussion of the most common clinical
method of Placido based corneal topography emphasizes
important concepts of its clinical interpretation (Peter et al.,
2005).

Corneal topography is a method of measuring and
quantifying the shape and the curvature of the corneal surface.
Most topographers consist of a placido disc made up of
multiple circles which is projected on the corneal surface. The
resultant circular images are reflected and captured with a

video camera and digitized (Joo et al., 1999).

Corneal optics and structure:
Different concepts are used to characterize optical
properties of the cornea.
e  Curvature of its anterior surface is about 7.8mm and
posterior surface is 6.5mm.
e  The shape of the anterior and posterior surface can be

expressed in micrometers as the elevation of the actual
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surface relative to a chosen reference surface (e.g.

sphere).

These 2 concepts can characterize the overall shape and

the macro-irregularities of the corneal surface (e.g. corneal
astigmatism).

Local surface changes can be expressed in micrometers.
Smoothness of the surface is optically very important,
and any micro irregularities of the corneal surface can
significantly degrade the image.

Power of the cornea expressed as refraction in diopters is
an optical property dependent on the shape of the
surfaces and the refractive index of the surface. The
average anterior and posterior corneal power is 48
diopters (D) and — 6.8D respectively. To simplify it in
clinical practice or in keratometry, a substitution with one
refractive surface with the resulting corneal power of 42-
44 D often used.

Thickness of the cornea is about 0.5 mm at the center and
1.1mm at the periphery. Change in the thickness can
induce further changes of its shape because of
biomechanical changes, such as altered elasticity of the

remaining tissue.
This concept is a simplification, ignoring the fact that

the refracting surface is air-tear interface, and it does not

account for the oblique incidence of incoming light in the

corneal periphery, (Holladay et al., 1997).




