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Limbal Stem Cell Deficiency :Presentation, Diagnosis and Management
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¢ human corneal surface epithel
= cellsin the limbusthat are vital for re

= “mbus. . Limbal stem cell deficiency (LSCD) is characterized by aloss or defici
“= “mbus. When these stem cells are lost. the corncal epithelium is unable to repa
© s m epithelial breakdown and persistent epithelial defects, corneal
- ascularization, corneal scarring, and chronic inflammation. All of
“7v. potential vision loss, chronic pain, photophobia, and ker
w0zl stem cell deficiency and it is important to know how to recognize them and how to inter ene
~ough LSCD can be detected clinically, laboratory tests are necessary to confirm tl
“tor the disease progression. This article concisely reviews 1l
“=nosisand management oflimbal stem cell deficiency disorders.
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. irsurface tumors and Pterygium are a known cause of LSCD.
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Contact lens intolerance, photophobia, tcaring, and blepharospasm. A patient with LSCD from chemica!
burn or trauma will give a history of such anevent.

Physical examination
Recurrent epithelial erosions leads to chronic keratitits. scarring, and calcification if untreated. Delayes
wound healing and corneal acovascularization eventually leads to a process called conjunctivalizatios
oceurs. The corneal surface will be covered by conjnuctiva-like epithelium that undergoes transformatios
into a cornea-like epithelium with loss of goblet cells, a process termed conjunctival transdifferentiation
Patients usually suffer from recurrent erosions and decreased vision as a result of an irregular optics
interface, weak tensile strength, and an incompetent barrier function.

Signs
Progressive epitheliopathy with hazy. translucent epithclium extending centrally from the limbus, mos
commonly from the superior limbus. Epithelial staining, from punctate changes to more confluent staining.
is broadest adjacent to the involved limbus and extends centripetally into the cornea to varying degrees in
whorl shape. Patients often have evidence of mild to moderate tear film dysfunction, superficial and dees
vascularization, persistent epithelial defects leading to ulceration, melting, and perforation, fibrovascuis
pannus, and finally scarring, keratinization, and calcification.

Symptoms
Eye pain and blurry vision , Eye irritation, contact lens intolerance, and blurred or decreased vision were T

most common symptoms in one study.
Clinical diagnosis
A diagnosis of limbal stem ccll deficiency requires both clinical signs and symptoms of the disease along

with cytological evidence.

Diagnosis of limbal stem cell deficiency

[ SCD can be detected clinically based on the presentation described above. Laboratory tests are neces
10 confirm the diagnosis of LSCD and monitor success of surgical interventions. In this section, impress
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*2vand in vivo confocal microscopy are discussed.

mgression cytology

| “ression cytology has been the gold standard diagnostic test for LSCD.. It is therefore, ideal to study
b wperficial cells, the epithelial morphology and goblet cells.The epithelia] morphology alone canno:

~nzuwish conjunctial cpithelial cells from cornea] epithelial cel{s.Immunocytochemisl'ly on Impression
~0gy specimens could identify the specific cytokeratin and hence the type ofepithelium

‘W vivo laser seanning confocal microscopy

w0 laser scanning confocal microscopy (IVCM) provides higl
¢ 2 cellular level, Recently, IVCM has been used to study com
—ificant microstructural changes in LSCD. Vera et al.
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corneal epithelial cells in LSCD have less distin

“-'< prominent nuclei. The size of basal epithelial cells increases. Epithelial cells in the deeper layers
“wwome affected in more advanced stage of LSCD. In the late stage, epithelial cells show sic
wetaplasia and there s neovascularization. Compared with the healthy control subjects. eves with ariy
2ze LSCD have an average of 38% reduction in basal epithelial cel] density and a 58%% reduction in
wobasal nerve density. The limbal epithelium also sh
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~ ‘fedical management of lim bal stem cell deficiency-Optimization

® the management of LSCD. Often, there ar
- oeurrent external disorders such as dry eve
cuicity from multiple eye medications the tra
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woical cortical steroids mj ghtbe necessary
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of ocular surface health is the first step
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Sermes masazement of limbal stem cell deficiency-Unilateral or bilateral partial LSCD may only
seriation if the patient is asymptomatic. Repeated mechanical debridement known as the

“or conjunctival epitheliectomy, amniotic membrane transplantation, and ipsilateral limbal
7 10 an area of LSCD are suggested as an early therapeutic option. Amniotic membrane

alization and reduces angiogenesis and inflammation. It preserves and maintains the
cenitor cells and thus can be used instead of limbal transplantation in the management of

a2l LSCD. Total unilateral LSCD requires a conjunctival limbal autograft which may be harvested from
- fellow eye. Recently, a technique called “simple limbal epithelial transplantation” was
“escnbed. Direct transplantation of the 2 x 2 mm piece of healthy limbal donor is cut into pieces and secured
niotic membrane using fibrin glue without ex vivo cultivation can successful ly reconstruct the ocular
surface after pannus excision. In total bilateral LSCD, limbal stem cell transplantation from allogeneic
ue is necessary. Allogencic tissucs may be obtained from a cadaveric or a living-related donor and
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transplanted to the ocular surface directly. Alternatively, transplantation of the cell sheet after cultivation
can also achieve success. Allografts require prolonged systemic immunosuppression and the long-ter=
survival of allograft is worse than that of autologous transplantation. Keratoprosthesis can be used as an
alternative to allograft transplantation to avoid immunosuppression, The Boston type I keratoprosthesis can
achieve an excellent visual outcome in eyes with LSCD sccondary to non-immnumological disorders if
there is adequate tear function. Bandage contact lens, conjunctival graft or oral mucosal graft might be
necessary to stabilize the ocular surface. The osteo-odontokeratoprosthesis and the Boston lype 2

keratoprosthesis are reserved for total LSCD with minimal or no tear function.

Amniotic Membrane Transplantation-Amniotic membranc transplantation (AMT) was first used by
Kim and Tseng for corneal surface reconstruction in a rabbit model of total limbal deficiency. Tsubota et al
later described use of amniotic membrane with limbal allograft transplantation in patients with ocular
cicatricialpemphigoid and Stevensen-Johnson Syndrome. The procedure has been used to create a limbal
barrier in pterygium surgery and for conjunctival surface reconstruction following excision of tumours.
scars and symblepharon. The amniotic membrane is a thick basement membrane and avascular stromal
matrix. Lee and Tseng theorise that these features are crucial to successful transplantation.

Tseng et al demonstrated that in eyes with chemical burns (n=14); Stevensen Johnson Syndrome, toxic
epidermal necrolysis or pseudopem-phigoid (n=5): contact lens induced keratopathy (n=3); aniridia (n=3):
multiple surgical procedures (n=2): atopy (n=2); and unknown cause (n=2), all amniotic membrane covered
cyes (except for two eyes with atopy) showed rapid epithclialisation (2-4 weeks) and reduced inflammation.
vascularisation and scarring. For the mean follow up of 15.4 months, 25 of 30 eyes showed visual
improvement ranging from I to 6 lines. Coneal graft rejection occurred in 9 of 14 eycs and reversible ecarly
limbal allograft rejection in 3 of 21 cyes. They concluded that AMT alone is sufficient for partial limbal
deficiency with superficial involvement and is superior to allo-limbal transplantation (ALT) since it is nos

necessary to administer cyclosporine.

Lee and Tseng performed AMT in 11 eyes for persistent epithelial defects with ulceration and obtainecd
successful reepithelialisation in 10 of 11 eyes. Ongoing rescarch into the regulatory mechanism of limbal
stem cells may open up exciting frontiers leading to an enhancement of our therapeutic armamentarium in
successfully managing these disorders.

% summary, diagnosis of LSCD is often clinical. Significant advances have been made to develop
“ominvasive tests to objectively diagnose LSCD in recent years. Diagnostic tests that can quantify the stem
function may help to develop a classification system for LSCD, and monitor the progress of the disease
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"o treatment outcomes. The management of LSCD remains challenging. Many medical and surgics
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are available to rehabilitate the ocular surface. When Judiciously used, successful outcomes can =




