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INTRODUCTION

Dry eye syndrome (DES) is a multifactorial disease of the tears

and the ocular surface that results in discomfort, visual disturbance,

and tear film instability with potential damage to the ocular surface. It

is accompanied by increased osmolarity of the tear film and

inflammation of the ocular surface. DES is also called more recently,

dysfunctional tear syndrome (Perry, 2008). Multiple causes can

produce either inadequate tear production or abnormal tear film

constitution, resulting in excessively fast evaporation or premature

destruction of the tear film. (Stephen, 2012)

The human tear film plays a vital role in the maintenance of

optical clarity as well as in ocular surface protection, lubrication,

and nourishment. It is made up of three layers. The outer most the

lipid layer secreted by meibomian glands, dysfunction of which

results in evaporative dry eye. Middle aqueous layer secreted by

the lacrimal gland, deficiency of this layer results in

hyposecretive dry eye. The inner most is the mucin layer secreted

by the conjunctival goblet cell, crypts of Henle and glands of

Manz. Deficiency of this layer is the feature of both

hyposecretive and evaporative state.(Rahman et al., 2007)
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DES can be classified into two main categories, tear

deficient dry eye and evaporative dry eye. The tear deficient dry

eye is subdivided into two categories: Sjogren syndrome tear

deficiency and non-Sjogren tear deficiency depending upon

whether there are associated systemic signs and symptoms or not.

(Peters and Colby ,2007)

Dry eye disease (DED) patients may experience foreign

body sensation, burning, itching or redness of the eyes, blurred

vision and photophobia. .(Belmonte et al , 2004)

These symptoms are often exacerbated in smoky or dry

environments, by indoor heating, or by excessive reading or

computer use. (Stephen, 2012)

These symptoms are quantified objectively in The

McMonnies  questionnaire, which includes 14 questions given to

the patient to fill out, which is used to screen patients for the

possibility of dry eye disease. (McMonnies and Ho, 2004)

In DES, symptoms tend to be worse toward the end of the

day, with prolonged use of the eyes, or with exposure to extreme

environmental conditions. Patients with meibomian gland

dysfunction (MGD) may complain of redness of the eyelids and

conjunctiva, but in these patients, the symptoms are worse on

awakening in the morning. Paradoxically, some patients with DES
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complain of too much tearing. When evidence of DES exists, this

symptom often is explained by excessive reflex tearing due to

severe corneal surface disease from the dryness. Certain systemic

medications also decrease tear production, such as antihistamines,

beta-blockers, and oral contraceptives.(Perry, 2008)

DED is essentially a clinical diagnosis, made by combining

information obtained from the history and from the physical

examination and performing one or more tests to lend some

objectivity to the diagnosis. No single test is sufficiently specific

to permit an absolute diagnosis of DES.(Stephen, 2012)

For patients with moderate to severe dry eye diagnosis can

be made by one or more of the standard clinical tests, namely

fluorescein, rose bengal or lissamine green staining, tear-film

breakup time, Schirmer’s tests and fluorophotometry, impression

cytology and tear osmolarity test.(Abelson, 2011 )

In vivo laser scanning confocal microscopy seems to be an

efficient non-invasive tool in the evaluation of phenotypic

alterations of the conjunctival epithelium in dry eye disease.

(kojima et al, 2010)
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Also oculus keratograph has a scanning softwar that can non-

invasively assess the tear film ,providing both quantitative and

qualitative assessments by using corneal topography.( koury, 2011)

The International Dry Eye WorkShop (DEWS)

Subcommittee members reviewed an approach for the management

of DED which is based on disease severity ranging from education

and environmental/dietary modifications, preserved and

preservative-free artificial tear substitutes, anti-inflammatory agents,

topical corticosteroids, topical cyclosporine A, topical/systemic

omega-3 fatty acids, tetracyclines, punctal plugs, secretagogues,

moisture chamber spectacles, Autologous serum up to surgical

options, which include cisternoplasty, tarsorrhaphy (partial or

complete), Mucous  membrane grafting, salivary gland duct

transposition, conjunctival graft of the minor salivary gland and

aminiotic membrane transplantation. (Stephen,2012) In addition to

limbal or stem cell transplantation. (Hyon et al., 2007)
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Anatomy And Physiology Of Preocular

Tear Film

Tear film is a thin film of fluid which coveres the exposed

ocular surface and essential for the health and normal function of

the eye and visual system.(Dartt et al, 2011) Its overall purpose is

to maintain the corneal clarity and the quality of the image

projected onto the retina. The corneal clarity depends, in turn , on

the integrity of the tear film and the health of the ocular surface.

(Pleyer and Mondino, 2004)

The normal preocular tear film is formed of three layers

from anterior to posterior (fig.1): a thin superficial lipid layer, a

thicker aqueous layer and a very thin mucoid layer covering the

corneal epithelium. (Kanski et al., 2011)

Fig.(1) Preocular tear film layers (Kanski et al., 2011)
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(1) Outer lipid layer :

The lipid layer is approximately 0.1 µm thick. This

superficial layer is secreted by Zeis and Meibomian glands of the

lid. The thickness of the layer can be increased by forced blinking

and conversely reduced by infrequent blinking.(Xuan et al., 2001)

It is composed of a polar phase containing phospholipids lie

adjacent to the aqueous-mucin interface and a non-polar phase

containing waxes, cholesterol, esters and triglycerides lie at the tear-

air interface. The polar lipids are bound to lipocalins within the

aqueous layer, which are small secreted proteins that have an

important role in stabilizing the tear-film lipid layer by transferring

lipids to it from the aqueous layer.(Mochizuki et al., 2009).

The function of this layer is to prevent evaporation of the

aqueous layer to maintain tear film thickness and to act as a

surfactant allawing spread of the tear film.(kanski et al., 2011)

(2) Middle aqueous layer :

This layer is about 8 µm thick, comprising most of the tear

film thickness. The main lacrimal glands produce about 95% of the

aqueous component of tears and the accessory lacrimal glands of

Krause and wolfring produce the reminder. It is composed of water,

electrolytes, dissolved mucin, proteins, growth factors drived from


