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INTRODUCTION 

The biomechanical properties of cornea are determined by the 

collagen fibers and the degree of interfibrillar linkage.  Ectatic conditions 

of cornea may result from inflammation or they may be non 

inflammatory in origin. The non inflammatory ectasias are Keratoconus, 

Keratoglobus & Pellucid marginal degeneration, Keratoconus being the 

most common (Wollensak, 2003). 

Keratoconus is a degenerative non-inflammatory disorder of the 

eye in which structural changes within the cornea cause it to thin and 

change to a more conical shape than its normal gradual curve. 

Keratoconus can cause substantial distortion of vision, with multiple 

images, streaking and sensitivity to light all often reported by the patient, 

because of induced myopia, and both regular and irregular astigmatism. 

Incidence of Keratoconus in general population is 1 in 2000. It is more 

common in females and is usually bilateral. There is no specific 

hereditary pattern (Seiler, 2006). 

Corneal Ectasia is a condition resembling Keratoconus but 

comes from a different origin. Almost invariably the cause is refractive 

eye surgery, specifically LASIK. After LASIK, the cornea has been made 

thinner. SO, internal pressure from within the eye can cause expansion or 

distension of the cornea. The resultant distorted corneal surface will 

usually make it impossible to have clear vision with eyeglasses or soft 

contact lenses.  A special gas permeable contact or scleral lens will be 

needed to restore lost vision. These special lenses will act to create a new 

http://en.wikipedia.org/wiki/Inflammation
http://en.wikipedia.org/wiki/Eye
http://en.wikipedia.org/wiki/Cornea
http://en.wikipedia.org/wiki/Cone_(geometry)
http://en.wikipedia.org/wiki/Curve
http://en.wikipedia.org/wiki/Visual_perception
http://en.wikipedia.org/wiki/Photophobia
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corneal surface allowing the patient to regain clear vision (Mazzotta, 

2006).     

Pellucid marginal corneal degeneration (PMCD) is a sub-

category of Keratoconus. It is a peripheral ectatic corneal disorder. 

Typically bilateral, non-inflammatory peripheral corneal thinning occurs 

over a 1-2 mm clear crescentric area, between the 4 and 8’o clock 

position, located 1-2 mm from the inferior limbus.  The uninvolved area 

separating the thinning from the limbus is normal while the apparently 

normal area superior to it is ectatic without associated inflammation, 

vascularisation, scarring, or lipid infiltration. The topography usually 

(beer belly contour) shows ‘against the rule’ astigmatism, with a sagging 

bow-tie configuration, oblique inferiorly. The steepest meridian is 

located 90 degree to the area of thinning. Fitting this type of cornea can 

be more challenging; a much larger gas-permeable scleral lens is needed. 

Scleral lens vault the entire cornea and are supported by the sclera.   A 

special liquid fills the space between the back surface of the lens and the 

front surface of the cornea. This liquid acts as a buffer and protects the 

compromised corneal tissue. These lenses are comfortable and vision 

provided by them is good (Sridhar, 2004). 

The treatment of patients with Keratoconus depends of the degree 

of ectasia and the resultant irregular astigmatism. Early cases can be 

treated with astigmatic spectacle correction and soft toric contact lenses. 

As the disease progresses rigid contact lenses become the mainstay of 

treatment. Between 10-25% of patients with Keratoconus progress to a 

point where surgical intervention is required. Surgical options include: 
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• Corneal transplantation (or grafting) 

• Intra-corneal ring segment insert 

• Ultraviolet-A/Riboflavin corneal cross linkage (C3R) (Caporossi, 

2006). 

Collagen cross-linking is a new treatment for corneal ectasia that 

uses a photosensitizing agent, riboflavin (vitamin B2) & ultraviolet light 

(UVA, 365nm) exposure. In extensive experimental studies (including 

biomechanical stress & strain measurements) researchers have 

demonstrated a significant increase in corneal rigidity / stiffness after 

collagen cross-linking using this riboflavin/UVA treatment. Collagen 

cross-linking treatment is not a cure for ectasia; rather, it aims to halt the 

progression of the condition. This is important to understand. Patients 

will continue to wear spectacles or contact lenses (although a change in 

the prescription may be required) following the cross-linking treatment. 

The main aim of this treatment is to arrest progression of ectasia by 

increasing the mechanical stability of the cornea and its resistance to 

enzymatic digestion, by inducing cross linkage between the corneal 

collagen fibers, and thereby prevents further deterioration in vision and 

the need for corneal transplantation (Tan, 2007).   
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Aim of the Work 

 

To highlight the role of  cross-linking of corneal collagen in reducing 

progression of ectatic corneal conditions such as Keratoconus, Pellucid 

Marginal Degeneration and Iatrogenic Keratectasia after LASIK. 
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SURFACE ANATOMY 

The cornea is a transparent avascular tissue with a smooth, 

convex outer surface and concave inner surface, which resembles a small 

watch-glass. The main function of the cornea is optical; it forms the 

principal refractive surface accounting for 70% (40-45 dioptres) of the 

total refractive power. Most of the refraction of the eye occurs not in the 

lens but at the front surface of the cornea at the tear/air interface.  The 

resistance of the cornea which provides a protective layer and resists the 

ocular pressure is due to the stromal collagen (O’Donnell and 

Wolffsohn, 2004).  

Transparency of the cornea is achieved by: 

1. The regularity and fineness of its collagen fibrils. 

2. Active metabolic pump of endothelium which prevents corneal 

edema.  

3. Absence of the blood vessels except the peripheral 1mm. 

4. Non myelination of the corneal nerve fibers.        

5. Uniform refractive indices of epithelium, endothelium and 

Descemet's. 

The cornea protrudes slightly beyond the scleral globe because 

the curvature of the cornea is greater than that of the sclera so that a 

slight external furrow (the sulcus sclerae) separates it from the sclera, in 

the living subject it corresponds roughly to the periphery of the visible 
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iris. It demarcates the limbus which is defined in two ways. The 

histological limbus is the full thickness annular interface that separates 

the optically transparent corneal stroma from the opaque sclera. The 

surgical limbus is the annular region bound by a line from the anterior 

surface termination of bowman’s layer to the posterior surface 

termination of descemet’s membrane and by a line oriented perpendicular 

to the external scleral surface that intersects schlemm’s canal in the angle 

of the anterior chamber (Bores et al., 1993). 

TEAR FILM: 

The precorneal tear film is approximately 7 μm thick with a 

volume of 6.2 ± 2 μL during normal tear production. Tear fluid is 

typically produced at a rate of 1.2 μL/minute, with a major portion 

drained from the palpebral fissure through the nasolacrimal duct and a 

smaller volume lost through evaporation from the ocular surface. Tear 

chemistry is complex; ingredients include various electrolytes, 

metabolites, proteins, enzymes, and lipids. The functional significance of 

the tear film is broad. It provides lubricating qualities and a smooth 

optical interface with the air. It also protects the epithelium from airborne 

contaminants and provides natural immunity to infectious agents through 

secretory immunoglobulin molecules. The most anterior layer is the lipid 

or oily layer derived from secretions of the Meibomian glands located in 

the eyelid and caruncle. This layer is between 0.1 and 0.5 μm thick. The 

aqueous lacrimal tear layer is at least 5 μm thick and often thicker, 

depending on tear production by the lacrimal glands located in the 

superiotemporal margin of the orbit. The posterior mucous layer is 
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approximately 1μm thick and is derived from secretions of conjunctival 

goblet cells. The hydrophilic nature of mucus substantially reduces 

surface tension and provides a smooth, wettable surface for the aqueous 

tear layer (Gipson et al., 1992).  

 

DIMENSIONS: 

In front, the cornea appears elliptical, being 11.7 mm wide in the 

horizontal meridian and 10.6 mm in the vertical. The posterior surface of 

the cornea appears circular, about 11.7 mm in diameter. This difference 

is due to the greater overlap of sclera and conjunctiva above and below 

than laterally. The cornea is 1% wider in males. The axial thickness of 

the cornea is 0.52 mm with a peripheral thickness of 0.67 mm. At birth, 

the cornea is slightly thicker than that in children, perhaps reflecting the 

onset of endothelial function close to the time of birth. Its surface area is 

about 1.3 cm2, one-sixth of the surface area of the globe. Its refractive 

index is 1.37. The cornea forms part of what is almost a sphere, but it is 

more curved in the vertical than the horizontal meridian, giving rise to 

“astigmatism with the rule”. In its central third, the optical zone, the 

radius of curvature of the anterior surface is about 7.8 mm and that of the 

posterior is 6.5 mm, in adult male. The difference in curvature between 

the anterior and posterior corneal surfaces results from the central cornea 

which is thinner than the periphery. Peripheral cornea is more flattened 

(Safir et al., 1983). 

 


