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ABSTRACT 

Stem cells are progenitor cells that are responsible for cellular replacement and tissue regeneration. 

They are the ultimate source cells from which arise almost all other cells that constitute a given organ served 

by the stem cells. Stem Cells can be found in both embryonic and adult tissues and represent only a very small 

proportion (0.01–10%) of the total cell mass. Corneal epithelium is traditionally thought to be a self-sufficient, 

self-renewing tissue implying that its stem cells are located in its basal cell layer. The evidence supporting the 

existence of Stem Cells at the corneoscleral limbus, both clinical and scientific, is then explored providing the 

scientific basis for the transplantation of the limbus in the management of limbal stem cell deficiency. It is 

widely accepted today that stem cells in the adult corneal epithelium is located to the limbus. The ideal 

treatment should restore the anatomic and physiologic structure of the ocular surface, with reconstruction of 

the corneal epithelium. Limbal transplantation can restore the normal corneal epithelium .Reconstruction can 

be achieved by replacement of the diseased conjunctiva with other mucous tissues. For the transplantation of 

limbal stem cells, amniotic membrane is preferred. The amniotic membrane is a thin, semitransparent tissue 

from the inner part of the placenta, consisting of a thick basement membrane composed of collagen type IV 

and laminin and an avascular stromal matrix. It has some important properties, such as induction of adhesion 

and migration of epithelial cells, to reduce inflammatory and angiogenic reactions, and seems to be 

immunologically inert. 

Keywords: Limbus, Transplantation, Amniotic membrane & Corneal epithelium 

  

INTRODUCTION 

Cornea epithelium is subject to constant 

trauma and shedding of the surface epithelium, 

and replenishment is from epithelial cells 

beneath and peripheral to the central 

desquamating epithelium. The origin of the 

corneal epithelium appears to reside in the 

crypts of Vogt, where a population of 

"immortal" stem cells resides, possessing 

enormous potential for clonogenic cell division. 
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Limbal stem cell deficiency (LSCD) may result 

from a variety of aetiologies, such as chemical 

and thermal injuries, and represents an 

important cause of loss of vision and blindness 

worldwide. There is an ongoing discussion 

about the definition of this condition and a 

diagnosis with clear criteria has not been 

established for LSCD. Amniotic membrane 

seems to be an efficient adjunct for ocular 

surface reconstruction in chemical burns with 

Partial Limbal Stem cell Deficiency. When 

performed in conjunction with limbal stem cell 

transplantation, it is also effective in most cases 

of Total Limbal Stem cell Deficiency. The 

basement membrane component of amniotic 

membrane is similar in composition to the 

conjunctiva. For this reason, current theory 

suggests that amniotic membrane augments 

support for limbal stem cells and cornea 

transient amplifying cells. Clonogenecity is 

maintained which promotes goblet and non 

globlet cell differentiation while excluding 

inflammatory cells and their protease activities. 

Furthermore, it suppresses myofibroblast 

differentiation of normal fibroblasts to reduce 

scar and vascular formation. This action assists 

healing for conjunctiva reconstruction, 

epithelial defects and  stromal ulceration. 

 

 

 

Figure 1. Localization of corneal stem cells. A: Histological section and tissue layers of the cornea. B: The 

corneal limbus is localized to the corneoscleral border. The upper andlower regions most protected by the 
eyelids contain the Vogt’s palisades that apparently hostmost of the corneal epithelial stem cells. C: Cross-

section of the corneoscleral transition. Thecorneal epithelium is contiguous with the conjunctiva, the corneal 

stroma transits into thesclera, whereas the corneal endothelium is linked with the trabecular meshwork. 
Thesetransitional zones together contain the majority of stem cells in the adult cornea. 

THE METHOD                                      

 De Rotth reported the first use of 

amniotic membrane in ophthalmology for 

symblepharon correction. In 1995, Kim and 

Tseng reintroduced the use of amniotic 

membrane in an experimental model of 

chemical injury. Since then, amniotic 

membrane transplantation (AMT) has been 

used in the treatment of several ocular surface 

diseases, such as cicatricial keratoconjunctivitis 

(Stevens–Johnson syndrome [SJS], ocular 

cicatricial pemphigoid [OCP], and ocular burn), 
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corneal epithelial defect, recurrent pterygium, 

and symblepharon.  

Human amniotic membrane was 

prepared and preserved using the method 

proposed by Kim and Tseng with some 

modifications. The human placenta was 

harvested at the time of cesarean section after 

obtaining oral informed consent from donors 

who had negative serologic tests for hepatitis B 

and C virus, syphilis and human 

immunodeficiency virus. Under sterile 

conditions, the amnion was separated from the 

chorion by blunt dissection and washed with a 

phosphate-buffered saline solution containing 

penicillin 1000 U/ml, streptomycin 20 g/ml, 

and amphotericin B 2.5g/ml. Under a laminar 

air hood, the amnion was flattened onto 

nitrocellulose paper, with the epithelium 

basement membrane surface up. The paper with 

the adherent membrane was then cut into pieces  

and stored at 80° C in a sterile vial containing 

glycerol and modified Dulbecco’s modified 

Eagle’s medium (DMEM) 1:1. Surgeries were 

performed with peribulbar anesthesia using 2% 

lidocaine and 0.5% bupivacaine. First, the 

conjunctival epithelium, with fibrous tissue 

covering the cornea was removed 

approximately 3 to 4 mm posterior to the 

limbus. For PLD, the normal limbal and corneal 

adherent epithelia were left intact. When the 

symblepharon was so severe that there was no 

conjunctival sac, the bulbar and palpebral 

conjunctiva was dissected and a new 

conjunctival sac created. After defrosting the 

tissue, amniotic membrane was removed from 

the storage medium, peeled off the 

nitrocellulose paper, transferred to the 

recipient’s eye, and fitted to cover the entire 

created defect with the basement membrane in 

position on the upper side. The membrane was 

attached to the episclera and conjunctiva with a 

9-0 nylon running suture. Transplantation of 

limbal stem cells to patients depends upon the 

HLA typing and Rh factor of the recipients. 

Any mismatched condition may lead to graft 

rejection. 

POST OPERATIVE OBSERVATION 

Encouraging results have been reported 

with the use of AMT for ocular surface 

reconstruction. Amniotic membrane 

transplantation [AMT] has been used for 

conjunctiva reconstruction techniques. 

Conjunctiva tumours have been removed and 

the remaining defect was revised with amniotic 

membrane. Surgical use amniotic membrane 

transplantation for the revision of scars and 

symblepharon has been reported. In cases of 

conjunctivochalasis that fail medical therapy, 

AMT   has been used to construct the ocular 

surface.  
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Figure 2. Postoperative appearance of amniotic membrane transplantation with adjunctive limbal 
transplantation using limbal tissue from the healthy contralateral eye for total limbal stem cell deficiency (case 

1) after 3 days (A) and 3 months (B). Note progressive reduction of neovascularization and increase of corneal 

transparency. 

 

DISCUSSION 

Amniotic membrane has some 

important properties, such as inducing adhesion 

and migration of epithelial cells, stimulating 

epithelialization, and reducing inflammatory, 

cicatricial and angiogenic processes. It is 

believed that amniotic membrane restores a 

noninflamed perilimbal stromal environment to 

support the transplanted limbal epithelial stem 

cells, which seems to increase the success of 

subsequent corneal surface reconstruction. In 

addition, it is known to possess an antiapoptotic 

effect on epithelial cells. Besides these 

properties, transplanted amniotic membrane 

seems to promote normal conjunctival 

epithelialization while preventing excessive 

subconjunctival fibrosis formation.  
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