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Abstract 

 
 

 
            Collagen crosslinking is in widespread use in polymer 

industry. It has been shown in laboratory studies to increase the 

biomechanical strength of the cornea and sclera. It is now used as a 

new method for treating keratoconus by the use of combined 

riboflavin and ultraviolet-A radiation. It arrests the progression of 

ectasia by increasing the stiffness of the cornea. It is considered a 

minimally invasive procedure with little side effects.  It has been also 

used to treat iatrogenic keratectasia. It is now under trial for the 

treatment of pathological myopia 
 

Key words: collagen crosslinking, corneal stiffening, 

keratoconus, iatrogenic keratectasia, myopia, contact lenses, 

INTACS, keratoplasty.  
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Introduction 
 
 
 

Collagen, which makes up to 71 percent of the dry weight of the cornea, is the 
most abundant protein in the body. It provides the structural backbone of many 
tissues (e.g.., cornea, cartilage, skin, and tendon) by making up, along with 
the proteoglycan matrix, the bulk of the connective tissue between the cells. In 
cornea, collagen is present in the subepithelial basement membrane, 
Bowman's layer, the lamellae of the stroma, and Descemet's membrane. 1

 
A new technique of collagen crosslinking by the photosensitizer riboflavin and 

UVA similar to photopolymerization in polymers has been developed. Extensive 
experimental studies in rabbit and porcine eyes, including biomechanical stress-
strain measurements showed a significant increase in corneal rigidity by 
approximately 70% in untreated versus treated corneas after collagen crosslinking. 2

 
 Keratoconus is a noninflammatory conelike ectasia of the cornea, which is 

usually bilateral and progresses over time. Its reported frequency is approximately 1 
in 2,000 in the general population. Usually, the condition starts at puberty, 
progressing in approximately 2O% to such an extent that penetrating keratoplasty 
becomes necessary.3

     
Besides penetrating keratoplasty, hard contact lenses are the major treatment 

modality for keratoconus. In rare cases, epikeratoplasty, photorefractive 
keratectomy, or intracorneal rings can he considered. However, all of these 
techniques only correct the refractive errors of keratoconus but do not treat the 
cause underlying the corneal ectasia and therefore cannot stop the progression of 
keratoconus.4

 
In keratoconus the tensile strength of the cornea's lamellar fibers diminish 

to about half of their normal values, thus stiffening the cornea with crosslinking 
may stop the progression of the disease and turn it into forme fruste. 5

 
 
Keratectasia is one of the most severe complications after refractive laser 

surgery. Usually penetrating keratoplasty is the treatment of choice to achieve 
an optical rehabilitation in such cases. Collagen cross-linking leads to a 
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stiffening of the anterior parts of the corneal stroma. The increase of 
biomechanical stability can stop the progression of a keratectasia after LASIK 
by means of a simple procedure. 6

 
The scleral strength and the degree of collagen crosslinking in the sclera 

seem to play a vital role in the development of myopia. Therefore, scleral 
collagen might be a good target for the crosslinking treatment in progressive 
myopia and should be tried clinically and experimentally.7

 
Photochemical crosslinking of the cornea using riboflavin and UVA results 

in a markedly increased resistance versus collagen digesting enzymes. The 
findings support the use of the new method in the treatment of corneal ulcers.8

 
 
Aim of the work: 

 
To review the literature about this recent modality in the treatment of ectatic 

conditions of the globe. 
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Anatomy of the cornea 
 

The cornea is a transparent avascular tissue with a smooth, convex 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 some 70°% (40-45 dioptres) of the total refractive power of the 
eye. Refractive requirements are met by the regular anterior curvature of the 
cornea and the optically smooth quality of the overlying tear film. The resistance 
of the cornea, which provides a protective layer and resists the ocular pressure, 
is due to the collagenous components of the stroma. Transparency of the corneal 
stroma is achieved by the regularity and fineness of its collagen fibrils and the 
closeness and homogeneity of their packing. Water is constantly pumped out of 
the cornea by its posterior layer, the endothelium. This maintains the optical 
homogeneity of the corneal layers and prevents swelling and clouding. The 
cornea is thus an evolutionary compromise, being a multicomponent, thick, tough 
avascular tissue with a smooth surface and uniform curvature. 1 

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

meridian and 10.6 mm in the vertical in adults.2 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 
axial thickness of the cornea is 0.52 mm with a peripheral thickness of 0.67 mm. 1

 
      

 
 

Fig (1). In the anterior aspect the cornea is transversely ellipsoid, 
 Whereas its posterior aspect is circular. From (Bron et al. 1997). 1
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The cornea forms part of what is almost a sphere, but it is usually 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 6.5 mm, in adult males.The 
natural and normal cornea is generally prolate, with steeper curvature centrally 
and relatively flatter peripherally.1

 

Surface zones of the cornea: 
 

The corneal surface can be divided into four anatomical zones: the central 
(optical) zone, the paracentral zone, the peripheral zone and the limbal zone. 3   

 
Central zone: also called optical zone of the cornea. It is 2.4 mm in diameter 

and overlies the entrance of the pupil where it represents the most spherical area 
of the cornea and determines the high-resolution image formation on the fovea. 3

 
Paracentral zone: also called mid, intermediate or mid peripheral zone. It is 

6-8 mm in diameter. 3   
 
Peripheral zone: it is also called transitional zone. It is 7-1 1 mm in 

diameter. 3  
 
Limbal zone: it is 11.5-12 mm in diameter. It is the ring of cornea about 0.5 

mm wide that contains the capillary arcade and stem cells. 3  
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Fig (2). Surface zones of the cornea 

From American academy of ophthalmology (2003) 4

 
  

Structure: 
 

Behind the precorneal tear film are five tissue layers: 

 

1. Epithelium; 

2. Bowman's layer;  

3. Stroma; 

4. Descemet's membrane;  

5. Endothelium. 
 
 
 
 


