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Introduction 

Lamellar keratoplasty is an operation in which diseased 

lamellar corneal tissue is replaced by donor lamellar corneal 

material. {Archila,1984} 

Our professors of ophthalmology in {Faculty of 

medicine, Ain shams university} was providing to the medical 

scientific field several researches in lamellar keratoplasty 

which serve the purpose of being (optical, which is the main 

reason of corneal grafts as well as other reasons which are 

therapeutic, tectonic, refractive and cosmetic) . {Amira M. et 

al,1985} 

Lamellar keratoplasty may have lost its popularity. but 

recently by the new surgical techniques, better microkeratomes 

and development of laser assisted keratoplasty the procedure 

could regain its popularity to manage anterior and posterior 

corneal disorders.{Fogla and Padmanabham, 2006} 

Depending on the site of corneal abnormality, it is 

sufficient to replace just the anterior layer in Lamellar 

keratoplasty if the lesion is superficial. it is called Anterior 

Lamellar Keratoplasty. But when endothelium is involved 

Deep Endothelial lamellar keratoplasty for endothelial 

replacement was done leaving host healthy anterior stroma 

intact.{Goin ,2005} 

Anterior lamellar Keratoplasty is a surgical procedure in 

which the anterior layers of the cornea {epithelium, its 

basement membrane bowmans layer and stroma to variable 
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depth} are replaced by donor tissue. Commonly, the anterior 

stroma is incised with a trephine that can be set till the 

predescement level, several corneal layers may be dissected 

until the desired depth of the recipient stromal bed is obtained. 

Compared with penetrating keratoplasty, Lamellar 

keratoplasty has the advantage of avoiding most complications 

associated with open sky surgery, easier postoperative 

management and less risk of allograft rejection.{Gerrit et 

al,1999 } 

Deep endothelial lamellar keratoplasty is an evolving 

corneal surgical procedure that appears to be promising for the 

visual rehabilitation of patients with primary endothelial 

failure and secondary corneal edema. it may replace 

conventional penetrating keratoplasty in selected cases of 

corneal endothelial decompensation.{Terry el al,2006} 
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Aim of the work 
 

 

This research of new surgical techniques in 

lamellar keratoplasty is to follow the new modalities 

and techniques of lamellar keratoplasty, and study 

the indications and contraindications for each 

technique. 
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Anatomy of the cornea 
 

Gross anatomy: 

  

The cornea is the transparent, anterior portion of the 

outer shell of the eye, corresponding to a watch crystal. It is 

spherical but anteriorly it appears slightly elliptical because the 

limbus is more prominent vertically. The anterior corneal 

surface measures about 12.5 X 11.5 mm. The central one third 

of the cornea, called the optical zone, is almost spheric, with 

an average radius of curvature of 7.8 mm. The peripheral 

cornea is less curved. The posterior corneal surface is nearly 

spheric, and its radius of curvature has been estimated to be 

approximately 6.8 mm. The cornea is thinnest centrally, about 

0.52 mm in thickness, whereas the periphery is approximately 

0.65 mm thick.(Katz ,1989) 

 

The corneal thickness at birth is 0.92 mm in central 

cornea, 1.2 mm at periphery, which decreases gradually to 

0.52 mm in central cornea by the age of 6 months.(Morin 

,1983).  

 

The refractive power of the anterior surface of the 

cornea is +48.8 diopters and the posterior surface is -

5.8diopters. The net refractive power of the cornea, therefore, 

is 43 diopters or 70% of the total refractive power of the eye. 

(Katz ,1989) 

 

Microscopic anatomy: 

The cornea is composed of five layers arranged from 

front back ward (epithelium, bowmans membrane, stroma, 
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descement membrane and endothelium).In the normal state it 

does not contain blood or lymphatic vessels. (Richard and 

Michael, 1998).  

1.Epithelium : 

It is nonkeratinized stratified squamous epithelium, 

approximately five layers deep, it is composed of three types 

of cells : columnar basal, polygonal wing, and flat superficial 

cells. The superficial cells lie in two layers. On scanning 

electron microscopy flat and mostly hexagonal epithelial cells 

are seen, attached to each other by straight cell boundaries, 

they exhibit numerous microprojections (microvilli) and have 

an extensive fibrillar glycocalyx on their surface membrane. 

Tight junctions are present around the entire lateral borders of 

each cell, serving as an anatomic barrier to passage of 

substances into the intercellular space. (Richard and Michael 

1998).    

     Basal cells originate from limbal stem cells. The epithelial 

cells move from the basal layer to the surface of the cornea 

progressively differentiating until the superficial cells.(Thoft 

and Friend ,1983) 

2. Bowmans membrane: 

It is acellular zone, 8 to 10 um thick, beneath the 

epithelium .The anterior margin is limited anteriorly by the 

basement membrane of the epithelium, and the posterior 

border merges into the anterior stromal collagen fibers. Under 

the light microscope, Bowmans layer appears homogeneous, 

but by electron microscopy Bowmans layer is seen to consist 

of randomly arranged, short collagen fibrils. (Richard and 

Michael, 1998).    
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In pathological conditions, such as corneal edema and 

after death, the epithelium separates readily from Bowmans 

layer.(Tripathi et al., 1997) 

3.Stroma: 

The stroma, which constitutes about 90% of the corneal 

thickenss, consists primarily of collagen fibers, stromal cells 

and ground substance. It is about 78% water. The collagen 

fibrils account for about 80% of the dry corneal weight, the 

ground substance for about 15% and cellular elements for only 

about 5%. It is well known that the collagen fibrils are arranged 

into 200 to 300 lamellae parallel to the precorneal tear film. 

Interlacing lamellae cross each other in a highly regular 

fashion at less than 90 degrees in the anterior stroma, and at 

nearly right angle in the posterior stroma. (Richard and 

Michael, 1998).    

Electron microscope show that the collagen fibrils of the 

corneal stroma are uniform and small, about 250 to 300 

angstrom (A) in diameter and the fibrils show binding very 

similar to those of other collagen fibrils. Type I collagen is the 

predominant collagen found in the cornea, although type III 

and V may also present. (Tripathi et al.,1997) 

The ground substance surrounding the collagen fibrils is 

rich in glycosaminoglycan (GAGs) keratine sulphate and  

chondroitine sulphate are the primary (GAGs) of the stroma, in 

approximately a 3;1 ratio. (Richard and Michael, 1998).    

The keratocyte is the predominant cell of the stroma. It 

is a large flat cell with a number of large processes that extend 

out from the cell body in a stellate fashion. The cell bodies are 

seen between packed collagen lamellae, and their processes 
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usually extend within or between the same lamellar plane. 

(Richard and Michael, 1998).    

In response to stromal injury the keratocytes migrate 

into the wound area and undergo transformation into 

fibroblaste. These transformed cells have increased rough 

endoplasmic reticula and golgi complexes and reduced 

cytoplasmic processes. They contribute to scar formation by 

proliferation and collagen production (Richard and Michael 

1998).    

4.Descement membrane: 

It is the basal lamina of the corneal endothelium and 

first appears at the second month of gestation. Its synthesis 

continues throughout life; so that while it is only 3-4um thick 

at birth then it becomes 5um thick in childhood and reaches a 

thickness of 10-12um in adult although it appears 

homogeneous under light microscope, it has a laminated 

structure which may be demonstrated by electron 

microscope.(Tripathi et al.,1997) 

Descement membrane is a strong resistant sheet, closely 

applied to the back of the corneal stroma, from which it is 

sharply defined and the plane of separation is used at lamellar 

keratoplasty. (Tripathi et al.,1997) 

5.Endothelium:  

A single layer of flat hexagonal cells lies posteriorly on 

Descement membrane, they are more cubical in shape and 

about 10um in height at birth, flatten with age to about 4um in 

adults (Richard and Michael 1998).    

One of the most important characteristic of corneal 

endothelium, is its count in infants; the cell count is 6000 cells 
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/mm² at birth, and falls by about 26% in the first year. A further 

26% is lost over the next 11 years but the loss stabilizes 

afterwards (Tripathi et al.,1997) 

Generally there is no mitotic activity in the endothelium 

after birth; some endothelial cells die throughout life resulting 

in a gradual decrease of the endothelial cells population with 

age. As cell loss occurs, with aging or trauma, the neighboring 

cells spread out to cover the vacant area. The endothelial cells 

are capable of preserving function in spite of tremendous 

enlargement, and generally can maintain corneal function 

down to cell densities as low as 300 to 600 cells/mm². 

(Richard and Michael, 1998).    

Physical and chemical damage to the human corneal 

endothelium result in loss of endothelial cells, and because of 

the poor reparative power of the human endothelium; The loss 

in continuity of the endothelial sheet is made up by a sliding 

process in which neighboring cells move over to fill the gap. 

This is accompanied by enlargement of the cell to cover the 

original area. Thus after injury, the endothelial cell density 

falls, the cell area increases and the cell height decreases. 

Although the healed endothelium may exhibit a regular 

hexagonal endothelial pattern, some endothelial pleomorphism 

is common. Endothelial injury produces corneal edema due to 

loss of the specialized junctions between endothelial cells and 

of the pumping function of the cells at the site of injury, with 

re-establishment of the endothelial sheet, these specialized 

junctions and the normal pumping and permeability 

characteristics of the endothelium return, with disappearance 

of corneal edema. (Tripathi et al.,1997)  
 

 

 


