KERATITIS
Patterns of corneal disease

· The general word for any type of corneal inflammation is keratitis

1. If the inflammation is in the epithelium and Bowman’s membrane, it is called superficial keratitis.

2. If the inflammation is superficial, but only occurs in certain, small discrete patches of the cornea, it is called ‘superficial punctate keratitis (SPK).

3. If the inflammation is in the stroma, it is called ‘deep’, ‘stromal’ or ‘interstitial’ keratitis
4. If there is inflammation and a significant loss of corneal epithelium, this is called a ‘corneal ulcer’
· Viruses usually invade a healthy cornea through the epithelium. 

· They often also infect the conjunctival epithelium, and so viral infection often presents as superficial punctate keratoconjunctivitis. 

· Viruses also cause conical ulcers.

· Bacteria and fungi cannot normally penetrate the defences of a healthy cornea. 

· They can only therefore enter if the defences are disturbed, or if there is a bleak in the epithelium. 

· The bacteria often produce toxins, which cause and pus formation in the corneal tissue. This is called ‘suppurative keratitis or a ‘suppurative corneal ulcer’.

· Leprosy, syphilis and onchocerciasis are all examples of organisms which enter the cornea from the body through the limbus. 
· This is why they are only found in the stroma, and why any inflammatory reaction is usually a stromal keratitis.
Introduction:

· Keratitis, an inflammation of the cornea, most often results from infection, though it may be due to corneal irritation by a foreign body or damage by chemicals or ultraviolet light; it may also be a manifestation of a connective tissue disorder 

· Although several organisms may cause infectious keratitis, microorganisms are rarely able to penetrate the intact corneal epithelium, and infection is usually preceded by factors that have altered the normal defense mechanisms of the outer eye. 

· The primary bacterial pathogens include S. aureus, S. epidermidis, Pseudomonas, Streptococcus, and Enterobacteriaceae.
· Several viruses that cause conjunctivitis may cause associated keratitis. 

· Herpes simplex, varicella-zoster, and Epstein-Barr viruses may result in a necrotizing corneal inflammation via an immunogenic reaction. 

· Various fungal organisms, such as Fusarium, Aspergillus, and Curvularia, and yeasts such as Candida albicans have been identified in cases of keratitis. 
· Acanthamoeba has been identified as a cause of severe keratitis associated with contact lens wear
SUPERFICIAL PUNCTATE KERATITIS

Definition: 

· Scattered, fine, punctate loss or damage of epithelium from the corneal surface of one or both eyes.
Etiology, Symptoms, and Signs

· It is often caused by viral conjunctivitis; blepharitis; keratitis sicca; trachoma; ultraviolet light exposure (e.g. welding arcs, sunlamps); contact lens overwear; systemic drugs (e.g. adenine arabinoside); and topical drug or preservative toxicity.

· Symptoms include photophobia, foreign-body sensation, lacrimation, conjunctival hyperemia, and decreased vision. 

· An enlarged preauricular node may be present in viral conjunctivitis. 
· Keratitis due to ultraviolet light exposure does not appear until several hours after the exposure; it lasts 24 to 48 h

Treatment

· Superficial punctate keratitis of adenovirus viral conjunctivitis (the most common type of viral conjunctivitis) resolves spontaneously in about 3 wk. 

· Ultraviolet light exposure is treated with short-acting cycloplegic drugs, an antibiotic ointment, and patching for 24 h. 
· When caused by overwearing contact lenses, it is treated with an antibiotic ointment (e.g. tobramycin 0.3% tid)
INTERSTITIAL KERATITIS (PARENCHYMATOUS KERATITIS)

Definition

· A chronic, nonulcerative infiltration of the deep layers of the cornea, often associated with uveitis.
· Most cases occur in children as a late complication of congenital syphilis 

· Ultimately, both eyes may be involved. 

· Photophobia, pain, lacrimation, and gradual loss of vision are common. 

· The lesion begins in the deep corneal layers; soon the entire cornea develops a ground-glass appearance, obscuring the iris. 

· New blood vessels grow in from the limbus and produce orange-red areas (salmon patches). Iritis, iridocyclitis, and choroiditis are common. 

· The inflammation and neovascularization usually begin to subside after 1 to 2 mo

· Some corneal opacity may remain, but vision may be impaired even when the cornea clears completely
CORNEAL ULCER

Definition

· Local necrosis of corneal tissue due to invasion by bacteria, fungi, viruses, or Acanthamoeba.
· Fluorescein staining of the cornea must be used to visualize any suspected ulceration
Etiology

· Bacterial corneal ulcers are most commonly caused by Staphylococcus, Pseudomonas, or Streptococcus pneumoniae. 

· Bacterial invasion and infection often follow sleeping in contact lenses, inadequate contact lens sterilization, corneal trauma, or a corneal foreign body. 

· Corneal ulcers also occur as complications of herpes simplex keratitis, neurotrophic keratitis, chronic blepharitis, conjunctivitis (especially bacterial, e.g. gonorrhea), trachoma, bullous keratopathy, and cicatricial pemphigoid. 

· Corneal ulcers may also result from disturbances in corneal nutrition secondary to vitamin A deficiency or protein malnutrition. 

· Corneal ulcers can also be caused by eyelid abnormalities such as entropion, trichiasis, and corneal exposure due to incomplete eyelid closure (e.g. lagophthalmos, Bell's palsy, eyelid defects after trauma, exophthalmos).

Symptoms and Signs

· Ache, foreign-body sensation, photophobia, blurred vision and lacrimation are present but may be minimal initially. 
· The corneal ulcer begins as a dull, grayish, circumscribed superficial opacity and subsequently necroses and suppurates to form an excavated ulcer. 

· An overlying corneal epithelial defect is present and stains green with fluorescein 

· Considerable circumcorneal hyperemia is usual, and in long-standing cases blood vessels may grow in from the limbus (corneal neovascularization).
· The ulcer may spread to involve the width of the cornea or may penetrate deeply; pus may appear in the anterior chamber (hypopyon).

· Ulceration without extensive infiltration may occur in herpes simplex keratitis
Complications and Treatment
· Corneal ulcers heal with scar tissue, causing opacification of the cornea and decreased vision. 

· Iritis, iridocyclitis, corneal perforation with iris prolapse, hypopyon, panophthalmitis, and destruction of the eye may occur with or without treatment.

HERPES SIMPLEX KERATITIS (HERPES SIMPLEX KERATOCONJUNCTIVITIS)

Definition

· Corneal herpes simplex virus infection, with a spectrum of clinical appearances, commonly leading to recurring corneal inflammation, vascularization, scarring, and loss of vision
· Herpetic ulcers often appear when the immune defences of the body are low
· Herpetic corneal ulcers appear anywhere in the cornea. 
· They are characteristically thin an branched, and are called dendritic’ (which means tree like) ulcers. 
· Occasionally, the ulcer is larger an deeper, and is called an ‘amoeboid’ ulcer 
· Herpetic corneal ulcers are usually only found in the epithelium and superficial layers of the stroma. 
· An ulcer in the stroma will leave a residual scar, but the epithelium itself regenerates without scarring.
Symptoms and Signs

· The initial (primary) infection is usually an undistinguished self-limiting conjunctivitis, generally accompanied by a vesicular blepharitis

· Recurrences (secondary) usually take the form of epithelial keratitis (also called dendritic keratitis), with a characteristic branched lesion of the corneal epithelium resembling the veins of a leaf, with knoblike terminals.

· A foreign-body sensation, lacrimation, photophobia, and conjunctival hyperemia are early symptoms. 

· With multiple recurrences, corneal hypoesthesia or anesthesia, ulceration, and permanent scarring may result. 

· There may be stromal inflammation without any epithelial ulceration. 

· This condition is called disciform keratitis.

· Disciform keratitis, involving the corneal stroma, is a deeper, disk-shaped, localized area of corneal edema and haze with accompanying iritis; it frequently follows epithelial keratitis. 

· Disciform keratitis probably represents an immunologic response to the virus.

· A nonhealing or very-slow-to-heal epithelial defect not caused by replicating herpes simplex virus has been called an indolent ulcer.

Treatment

· Topical therapy (e.g. trifluridine 1% drops 9 times/day or vidarabine 3% ointment 5 times/day) is usually effective. 

· Occasionally, oral acyclovir 400 mg 5 times/day is indicated.

· If the epithelium surrounding the dendrite is loose and edematous, debridement by gentle swabbing with a cotton-tipped applicator before beginning drug therapy may speed healing. 

· Topical corticosteroids are contraindicated in epithelial keratitis but may be effective when used with an antiviral drug in the later stromal (disciform keratitis) or uveitic involvement. 

· Atropine 1% instilled tid is useful in cases with uveitis.
Bacterial corneal ulcers (suppurative keratitis)

Introduction:

· Almost any pathogenic bacteria can cause corneal ulcers, but the most are pseudomonas, staphylococcus and pneumococcus. 
Risk factors

1. A foreign body, an abrasion or other injury, or an in growing eyelash which irritates the cornea: these all cause breaks in the corneal epithelium.

2. Defective eyelid closure or proptosis which causes corneal exposure.

3. Deficient in the tear secretion or the tear film which cause the cornea to dry up.

4. A loss of corneal sensation.

5. Primary corneal diseases such as herpes simplex or vitamin A keratomalacia, which may become secondarily infected.

6. Newborn infants are more susceptible to cornea infection than adults. This is because tear production is less, and the cornea itself is softer.

Signs & Symptoms

· The ulcer itself is usually in the centre or the lower part of the cornea because this is the most exposed part. 
· It is also far from the blood supply and immune defences of the body.
· All the constituents of pus are present: protein exudate, large numbers of neutrophils, dying cells and tissue debris. 
· As a result, the surrounding cornea appears oedematous and infiltrated with white or yellow opaque material. 
· The ulcer itself often appears shaggy and rough.
· The anterior chamber often contains pus, which sinks to the bottom to form a hypopyon. 
· The ciliary’s blood vessels are dilated.

Complications
1. Corneal scars usually remain where the, bacterial ulcer has destroyed the corneal stroma. 
2. Some degree of iritis is always present. If this iritis is severe it may obstruct the flow of aqueous fluid, and so cause glaucoma.

3. The ulcer may perforate into the anterior chamber. There is then a risk that the infection will spread into the eye. This is called ‘endophthalmitis’. Eventually, the whole eye becomes shrunken and atrophic. This is called ‘phthisis bulbi’ 
4. Sometimes, after a large perforation, a thin fibrous scar forms across the cornea. If there is any obstruction to the flow of aqueous fluid, the pressure in the cornea will rise and the thin scar will then bulge forward. This condition is called staphyloma’ (which means grape)
Fungal corneal ulcers

· Fungi usually live on vegetable matter. 
· This is why any abrasions to the cornea from twigs, thorns, husks or seeds have a risk of fungal contamination. 
· Fungal ulcers have the same basic features as bacterial ulcers. 
· However, fungal ulcers usually progress more slowly
· Fungal corneal ulcers often have a rough shaggy surface, and an irregular edge with localized extensions into the surrounding corneal stroma. 
· These extensions are called ‘satellite’ lesions. 
· There is often a lot of inflammation with anterior chamber exudate and hypopyon. 
· There may also be a history of exacerbations and partial remissions. 
· Many fungal corneal ulcers have had weeks of intensive treatment for bacterial ulcers, without showing any clinical improvement.

· If a fungal corneal ulcer is not treated, the cornea may eventually perforate, and the prognosis is poor. 
· The eye is likely to become blind either from the complications of corneal perforation, or from corneal scarring. 
· Occasionally the fungus and its inflammatory exudate grow in the anterior chamber
· The pupil then adheres to the lens, the aqueous fluid cannot flow properly and secondary glaucoma develops.

· There is a wide range of possible pathogenic fungi, but the most common genera to infect the cornea are Fusarium, Aspergillus and Candida
PERIPHERAL ULCERATIVE KERATITIS (MARGINAL KERATOLYSIS; PERIPHERAL RHEUMATOID ULCERATION)

· Peripheral corneal inflammation and ulceration often associated with active collagen vascular diseases.

· Patients often complain of decreased vision, photophobia, and foreign-body sensation. 

· An area of opacification, due to infiltration by WBCs and ulceration that stains green with fluorescein is located in the periphery of the cornea. 

· Infectious causes such as bacteria, fungi, and herpes simplex virus must be ruled out by culturing the cornea and eyelid margins. 

· Peripheral ulcerative keratitis is often associated with active and/or long-standing collagen vascular diseases such as RA, Wegener's granulomatosis, and relapsing polychondritis.
KERATOMALACIA (XEROTIC KERATITIS; XEROPHTHALMIA)

· A condition associated with vitamin A deficiency and protein-calorie malnutrition, characterized by a hazy, dry cornea that becomes denuded.
· Corneal ulceration with secondary infection is common.

· The lacrimal glands and conjunctiva are also affected. Lack of tears causes extreme dryness of the eyes, and foamy Bitot's spots appear on the bulbar conjunctiva. Night blindness may be associated.

KERATOCONUS

· A slowly progressive ectasia of the cornea, usually bilateral, beginning between ages 10 and 20.
· The cone shape that the cornea assumes causes major changes in the refractive power of the eye and necessitates frequent change of eyeglasses.

BULLOUS KERATOPATHY

· A condition caused by edema of the cornea, resulting from failure of the corneal endothelium, most frequently due to Fuchs' corneal endothelial dystrophy or corneal endothelial trauma.

· Bullous keratopathy occurs occasionally after damage to the corneal endothelium due to intraocular surgery (eg, for cataract) where there is intraoperative corneal endothelial trauma or continued postoperative corneal endothelial trauma due to a poorly designed or malpositioned intraocular lens implant. 
· With Fuchs' dystrophy, bilateral, progressive corneal endothelial cell loss eventually leads to bullous keratopathy in the 6th to 7th decades of life.

