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AlIM OF THE WORK

To compare the biomechanical properties of the cornea in patients having diabetes

mellitus and age matched normal individuals as regards to corneal hysteresis (CH),

corneal resistance factor (CRF), Corneal compensated 10P (I0OPcc) and Goldman-
correlated IOP (IOPg).

ANATOMY OF THE CORNEA




The cornea is the major refractive surface of the eye, the anterior surface of the
cornea provides approximately 45 diopters of power. It also serves as a strong barrier
protecting the inner structures of the eye against trauma and infection (Armitage,
1999).

GROSS ANATOMY

The cornea is a clear transparent tissue that joins the opaque sclera at the limbus
and is bounded anteriorly by the tear film and posteriorly by the aqueous humour.
When it is viewed from the outside, it has a certain diameter, most commonly now
assessed by measures of the horizontal corneal diameter (HCD). This is also known as
the visible iris diameter or white to white diameter since it is essentially the transition
from the visible edge of the iris to the white sclera surrounding the cornea. Human
cornea might be considered as round when viewed from the outside. It is slightly oval
so that the vertical diameter measures are slightly smaller (Jonuscheit & Doughty,

2009).

Its outer aspect is slightly elliptical with a horizontal axis of 11.7 mm and a
vertical axis of 10.6 mm while from the inner aspect it is circular with a diameter of
11.7 mm. The radius of curvature of the anterior surface of the central cornea is 7.8
mm and that of the posterior surface is 6.5 mm, while the peripheral cornea is more

flattened (Bron et al., 1997).

Measures of the anterior and posterior curvatures are readily obtained by
modern instrumentation using a special scheimpflug photography (pentacam) system
(Ho et al., 2008).

The difference in curvature between the anterior and the posterior surfaces
results from the central corneal thickness being relatively thinner than the periphery.
Maurice reported that the central corneal thickness value is 0.52 mm and the
peripheral corneal thickness is 0.65 mm when measured with an optical pachemeter

(Maurice et al., 1984).



There is no gender difference in the corneal thickness, but other corneal

dimensions are slightly less in females (Armitage, 1999).
Microscopic anatomy

Previously, the human cornea, which is approximately 550 microns thick, was
thought to be comprised of five layers (figure 1) from front to back, the corneal
epithelium, Bowman’s layer, the corneal stroma, Descemet’s membrane, and the

corneal endothelium (Bron et al., 1997).

Based on clinical experience with corneal transplants, Dua described a layer that

exists between the corneal stroma and Descemet’s membrane (Dua et al., 2013).

\,'rﬁ Corneal epithelium

Bowman's membrane

Stroma of cornea

Dua’s Layer
Descemet's membrane

Corneal endothelium

Figure (1): Histological view of the corneal layers (Dua et al. 2013).


http://www.aaojournal.org/article/S0161-6420(13)00020-1/abstract

Epithelium:

It accounts for 10% of the corneal thickness. It is of non-keratinized stratified
squamous epithelial layer and becomes continuous with the epithelium of bulbar
conjunctiva at the limbus. It consists of 5-7 layers of cells. The deepest (basal) layer is
made up of columnar cells of about 18 um in height and 10 um in diameter with a flat
basal surface and a rounded apical surface. Moving anteriorly, cells become more
flattened to form 2-3 layers of wing or umbrella cells, while those in the outermost
layer are highly flattened squamous cells that are only 4 um thick and up to 45 um
across. The basement membrane zone “basal lamina” is a complex interface between

the basal cells and the underlying bowman’s layer (Armitage, 1999).

The basal cells are connected to one another by desmosomes and to the

underlying basal lamina by hemidesmosomes. Both the wing and basal cells possess
numerous fibrils called anchoring filaments which pass through the desmosomal
structures to be inserted into the underlying basal lamina (Khoudadoust et al., 1968).

The superficial cells are attached to each other by tight

junctions’zonulaoccludens in addition to the desmosomal connections (Tonjum,

1974).

Langerhan’s cells are antigen presenting cells that carry both class 1 and 2 major
histocompatibility antigens which are confined to the peripheral 1/3 of the epithelium,
but corneal diseases, trauma or chemical stimulators can result in substantial

recruitment of it into the central region (Armitage, 1999).

The cornea has a rich supply of sensory nerve fibers, with their main origin
being the ophthalmic division of the trigeminal nerve. The corneal sensory nerve

extending from the basal to more anterior layers (Muller el al., 1996).

Recent studies on post-mortem human corneas indicate that central nerve fibers
form a network that extends uniformly in all directions across the epithelium with

estimated densities of some 600/mm? in more anterior layers (Marfurt et al., 2010).



