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Therapy of patients with ocular surface disorders requires an 
accurate initial evaluation. 

1. History 

2. Watch for infrequent blinking and incomplete blinking 

3. Bell's phenomenon 

4. Completeness of eye closure: exposure 

5. In case of neurotrophic keratitis, medical and surgical history 
may point to the correct diagnosis by revealing the underlying 
cause (table 1) 

It is important to localize and quantify the loss of corneal 
sensitivity. 

a) For practical evaluation of corneal sensitivity may be 
performed with the tip of a cotton swab that has been drawn 
out, twisted and then slowly advanced until it touched the 
central corneal zone (for more accurate measure of corneal 
sensitivity Cochet-Bonnet esthesiometer is used. 

In all ocular surface disorders, tear function should be evaluated 
completely. FCT (Fluorescein Clearance Test) is of particular 
usefulness because it provides the following 3 important pieces 
of information: 

1. Basic tearing 

2. Reflex tearing 

3. Tear clearance 

For performing FCT, Follow these steps : 

1. A drop of0.5% proparacaine is instilled into the eye 

2. Then 5~-tL of0.25% Fluroess solution is applied to the eye and 
the patient is allowed to blink normally. 

3. At 10, 20, and 30 minutes after fluorescein application, 
Schirmer's paper is placed in the eye for only 1 minute. 

4. For the 30-minute point, cotton-tipped applicators are used to 
stimulate the anterior nasal mucosa in both sides. 

.... 
Typical examples of normal aqueous tear secretion at the basic and 

reflux levels and normal tear clearance 
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... 
A patient with decreased aqueous tear secretion but with intact reflex 

tearing 

A p atient with decreased aqueous tear secretion but without reflex 
tearing. (Note that severe aqueous tear deficiency is frequently 

associated with delay tear clearance 

In normal individuals, the wetting length of the Schirmer's strips 
during FCT is more than 3 mm, increases after nasal stimulation, 
and has a normal clearance evidenced by disappearance of 
fluorescein in 15 minutes; i.e., no fluorescein staining in the second 
strip. 

In eyes having aqueous tear deficiency (ATD) dry eye with reflex 
tearing, the wetting length is less than 3 mm in the first and second 
strips but increases in the last strip due to reflex tearing and the 
fluorescein clears by the second 20-min strip 

In eyes having severe ATD dry eye without reflex tearing, the 
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wetting length is less than 3 mm in all strips and has delayed tear 
clearance as judged by fluorescein shown after 15 minutes using 
the second or third strip 

Therefore, delayed tear clearance is frequently found in eyes with 
severe dry eye because of the discontinuation of the tear meniscus 
to the punctum. Although this is a protective mechanism to 
conserve tears, delayed tear clearance also leads to stagnation of 
inflammatory cytokines/toxic medications in the tears. 

The therapeutic strategy is formulated according to the 
dysfunctional elements identified in the ocular surface defense. 
Although frequent lubrication with artificial tears and lubricants 
is started in most cases with ocular surface diseases manifesting 
dry eye, the mainstay remains punctual occlusion, especially when 
ocular surface inflammation is controlled. Punctal occlusion by 
either plugs or cauterization for one or both puncta depends on 
the presence or absence of reflex tearing, which can be detected 
by FCT. IfATD dry eye still possesses reflex tearing, occlusion of 
only one punctum by plug can be started. In contrast, if severe 
ATD dry eye does not exhibit reflex tearing, occlusion of both 
puncta by cauterization can be considered. In addition, the choice 
between plug and cauterization is governed by the nature of the 
underlying lesion. When the underlying cause for ATD dry eye is 
temporary and reactive, plugs are sufficient, whereas cauterization 
is preferable if it is permanent and irreversible. The FCT can also 
be used to verify the effectiveness of punctual occlusion and 
whether there is suspicious recanalization following thermal 
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deficiency (LSCD) as a result of either destructive loss of the 
limbal epithelial stem cells or dysfunction of the limbalstroma. 
They carry the hallmark of conjunctivalization of the cornea, where 
the conjunctival epithelium migrates to cover the corneal surface 
accompanied by vascularization, destruction of the basement 
membrane, chronic inflammation, and scarring ofthe cornea. 

These lim hal-deficient corneas show poor epithelial integrity 
manifested as: 

1. Irregular surface 

2. Recurrent erosion, or 

3. Persistent ulcer 

Patient with LSCD often suffer from : 

1. Severe photophobia and 

2. Decreased vision and 

3. Are poor candidates for conventional corneal 
transplantations, which only brings in short-lived corneal 
epithelial cells 

Corneal Diseases manifesting limbal stem cell deficiency 

Hereditary Aniridia 

Keratitis associated with multiple 
endocrine deficiency Epidermal dysplasia 
(ectrodactyly - ectodermal dysplasia
clefting syndrome) 

cauterization. Aquired Chemical or thermal burns, including 
mustard gas Stevens-Johnson syndrome, 
toxic epidermal necrolysis Multiple 
surgeries or cryotherapies to limbus 
Contact lens-induced keratopathy Severe 
microbial infection extending to limbus 
Antimetabolite uses (5-FU or mitomycin 
C) Radiation Chronic limbitis (vernal, 
atopy, phlyctenular) Peripheral ulcerative 
keratitis (Mooren's ulcer) Chronic bullous 
keratopathy Idiopathic 

Once punctual occlusion is performed, the eye becomes amenable 
for other measures such: 

1. As insertion of a therapeutic bandage contact lens or 

2. Administration of autologous serum drops,( especially for eyes 
without reflex tearing) 

3. One may begin to consider reducing exposure by taping the 
eyelid shut at bedtime (for nocturnal exposure) insertion of 
gold weights to upper lid, or tarsorrhaphy by either Botox or 
sutures 

Finally, correction of eyelid/lash abnormalities, such as ectropion 
or trichiasis, is also important. For cases in which neurotrophic or 
exposure keratopathy failed to respond to the above measures 
and corneal ulceration persists, amniotic membrane transplantation 
can be used to improve the healing of the cornea. Conjunctival 
flaps may be reserved as a last resort in patients with limited 
visual potential and for those who refuse tarsorrhaphy for cosmetic 
reasons . 

Limbal Stem Cell Deficiency 

As mentioned earlier, ocular surface health is dependent on the 
intimate relationship between tear film and the ocular surface 
epithelia, which are nonkeratinized and express mucins. Ultimately, 
such normal terminal differentiation of the ocular surface 
epithelium, a process that is coupled with cell desquamation as a 
result of apoptosis, must be compensated by the proliferation of 
epithelial stem cells. For the corneal epithelium, stem cells are 
located at the limbal basal layer. 

A number of ocular surface diseases may manifest limbal stem cell 
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Figure 1 & 2: 
A/kine Burn 'with total limbal stem cell deficiency 

Furthermore, preexisting corneal vascularization and inflammation 
increase the risk of allograft rejection. 

For total LSCD, the transplantation oflirnbal stem cells is the only 
solution to improve the patient's symptoms and vision. Depending 
on the unilateral or bilateral involvement, the extent of LSCD 
involvement, and the patient's acceptance and expectations of 
the proposed treatment, several procedures of transplanting 
autologous or allogeneic limbal stem cells may be considered. 
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ConjunctivaiLimbaiAutograft 

In this procedure, autologous limbal tissue with adjacent 
conjunctiva is harvested from the healthy fellow eye and 
transplanted to the diseased eye. Conjunctivallimbal autograft 
(CLAU) is used to treat patients with unilateral LSCD. The surgeon 
removes a lamellar graft encompassing a small portion of 
conjunctiva, the limbus, and the most peripheral portion of the 
cornea from one-third to one-half of the limbal circumference. 
Because CLAU uses an autologous tissue, there is no risk of 
immune rejection and hence no need for systemic immuno
suppression. Besides lirnbal epithelial stem cells, CLAU also 
provides healthy, noninflamed conjunctiva. There have been some 
concerns when it is performed in an eye that may have subclinical 
LSCD. This risk appears low ifthe donor eye is absolutely healthy. 

Living Related Conjunctival LimbalAllograft 

In living-related conjunctivallirnbal allograft (lr-CLAL ), allogeneic 
limbo-conjunctival tissue is harvested from a healthy eye of a 
patient's living relative and transplanted to the patient's diseased 
eye. Because lr-CLAL uses and allogeneic tissue, it is used to 
treat bilateral total LSCD. Although, lr-CLAL is obtained from 
living donors with some degree of histocompatibility, it does not 
completely obviate the necessity for systemic immuno
suppression. 
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Cadaveric KeratolimbalAllograft 

Cadaveric keratolimbal allograft (KLAL) is also used to treat 
bilateral total LSCD. Because KLAL does not include conjunctival 
tissue, however, it cannot help treat eyes that manifest additional 
active conjunctival inflammation and scarring such as 
symblepharon unless amniotic membrane transplantation is also 
used at the same time or before. KLAL is a better alternative in 
those patients who have LSCD but whose conjunctiva is normal, 
such as in aniridia, because there is no need to include donor 
conjunctiva. Because KLAL includes a 360 degree limbus, it can 
restore the entire limbal deficiency more so thanlr-CLAL. 
Alternatively, this ring can be halved into 2 segments, and 3 
segments from 2 donor eyes can be used for KLAL. Like lr-CLAL, 
prolonged, if not indefinite, systemic immunosuppression is 
necessary. Therefore, the potential side effects derived from this 
long-term treatment must be considered. 

Adopted from: 

1. KheirkhahA, Raju VK, Tseng SCG: Ocular Surface Disorders 
(Chapter) 

2. Majmudar P, Luchs J and Trattler W, eds. Cornea Essentials. 
SLACK Inc., Thorofare, NJ 2007 

***** 

filanii-Forte·· 
Diethyl Carbamazine Citrate · 150 mg & Chlorpheniramine Maleate- 2 mg 

Bi%gtobTM 
' 

RsgYG f 
RealiFil~ 
Para-500mg 

9 



Journal of APOS I Vol I I Issue II I 2015 

Original Article 
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BLINDNESS was not a hindrance to some people, who stood tall 

in their fields, despite their blindness. Here are some of such 

legends, who should be taken as n, to tackle the 

challenges we face. 

Ray Charles -
10, 2004) known by his 

Charles, was an American 

musician who shaped the 

and blues. 

Louis Braille - (January 4, 1809- January 

6, 1852) Louis Braille became blind after he 

accidentally stabbed himself in the eye with 

his father's awl. He later became an inventor 

and designed braille writing, which enables 

blind people to read through feeling a series 

of organized bumps representing letters. 

This concept was beneficial to all blind 

people from around the world and is commonly used even today. 

If it were not for Louis Braille's blindness he may not have invented 

this method of reading and no other blind person could have 

enjoyed a story or been able to comprehend important paperwork. 
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Gallieo Galliei- (15 February 1564 - 8 

January 1642) Galilee Galilei was a Tuscan 

(Italian) astronomer, mathematician, 

physicist, and philosopher being greatly 

responsible for the scientific revolution His 

sight started to deteriorate at the age of 68 

years old and eventually lead to complete 

blindness. 

John Milton - (December 9, 1608 -

November 8, 1674) John Milton was a civil 

servant, English poet and prose polemicist. 

Milton was well known through his epic 

poem 'Paradise Lost' and for his radical 

views on republican religion. John Milton 

became blind atthe age of 43 in 1651. 

Claude Monet - (November 14, 1840 -

December 5, 1926) was a founder ofFrench 

impressionist painting. The term 

Impressionism is derived from the title of 

his painting Impression, 'Sunrise'. He 

started to go blind by 1907. He didn't stop 

,.., .. u .. ,.u,_until he was nearly blind. 

"u''l">"·ll'''"u y blind man to receive a medical 
Bolotin lived and practiced in 

diseases of the heart and lungs. 

· the women's 5.000 metres. 
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