PRINCIPLES OF TREATMENT
Introduction:

· There are three different types of treatment for disorders of the eye: medical, surgical and correction of refractive errors. 
Medical treatment and ocular pharmacology

· There are two forms of medical treatment: local treatment and systemic treatment.
Local treatment

· In local treatment, the drug is applied locally, and reaches the eye directly from conjunctival sac. 
· This form of treatment is more effective for the front of the eye:  the conjunctiva, cornea, anterior chamber and iris. 
· Local treatment can be given as drops, ointment or subconjunctival injections.
Systemic treatment

· Systemic treatment means that the drug is given by mouth or injection, and reaches the eye from the bloodstream. 
· Systemic treatment is more effective for the back of the eye — the choroid, sclera, retina and optic nerve.
· The following types of drugs are commonly used for eye treatment: 
1. Antibiotics

· Most eye infections from bacteria occur in the conjunctiva or cornea, and so antibiotics are usually applied locally to the eye.
1. Chlorampenicol is the most popular antibiotic for local eye use. It has a wide range of activity, good penetration, and it is cheap.

2. Tetracycline, penicillin, neomycin, gentamicin, polymyxin and sulphacetamide (or mixtures of these) are also commonly used as drops or ointment
· Local treatment with antibiotics, antiviral or antifungal drugs should be given frequently for acute infections, especially if the cornea is involved. 
· This means that drops should be applied at least every hour and ointments every 2 hours. 
· Antibiotic drops and ointments are also widely used to prevent conjunctival and corneal infections.
· These infections may occur after minor eye injuries, corneal foreign bodies and after eye surgery.
· In such cases the drops or ointment need only be applied three or four times a day.

· Bacterial infections which threaten the sight (e.g. penetrating injuries and bacterial corneal ulcers) require subconjuctival antibiotic injections, if possible).
· If there is infection inside the eye (endophthalmitis), then systemic antibiotics will also be necessary 
· Very small amounts of certain antibiotics may be injected directly into the vitreous body in severe cases of endophthalmitis, especially if it occurs following intraocular surgery. 
2. Anti-inflammatory agents

· The most powerful anti-inflammatory drugs are the corticosteroids: (order of potency) Hydrocortisone, cortisone, predisone, prednisolone, (long acting) betamethasone and dexamethasone are used for both local and systemic eye treatment.

· Local steroid treatment is used for iridocyclitis, allergic types of conjunctivitis and keratitis, and after surgery. 
· There are no systemic side effects

· Local steroids quite often cause serious side effects in the eye
· Steroids act by suppressing the inflammatory responses in the tissues, but they also suppress the defences of the body to infection. 
· Local steroid treatment therefore encourages any micro-organisms in the conjunctiva and cornea to multiply. 
· This complication is especially serious if there is a herpes simplex viral infection of the cornea 
· The wrong treatment with steroids will make the infection very severe and persistent.

· Patients who receive local steroid treatment for a long period of time are at risk from two particular side effects. 

1. Cataract may form
2. There may be a rise in intraocular pressure (steroid induced glaucoma) 
· The stronger the steroids, the greater the risk of the cataracts and glaucoma 
· These side effects are most common with dexamethasone, and least common with hydrocortisone
· It is claimed that clobetasone, a recent steroid preparation, is less likely to raise the intraocular pressure.

· Steroids can also be given locally as a subconjunctival injection; this is especially useful for treating severe iridocyclitis.

· Systemic steroids are used to treat inflammations of the choroid, and occasionally the optic nerve. 
· Other non-steroidal anti-inflammatory drugs can also be used in eye treatment, both locally and systemically.
Cromoglycate-Mast cell stabilizer-(Opticrom) is used specifically to suppress allergic reactions in the conjunctiva.

3. Mydriatics

· Mydriatics are substances which dilate the pupil. 
· There are two ways in which they act:
1. Most mydriatics act by blocking the parasympathetic system, and therefore make the pupil sphincter muscle relax. They also relax the cilliary muscle which prevents the eye from accommodating and so cause bIurring of near vision. This is called ‘cycloplegia’, and so these mydriatics are also cycloplegics. The most effective mydriatic and cycloplegic is atropine and can last up to 2 weeks. Shorter acting mydriatics such as homatropine, cyclopentolate and tropicamide act in a similar way to atropine, but last only for a few hours.

2. Some mydriatics stimulate the pupil dilator muscle which is controlled by the sympathetic nervous system. Phenylephrine does not cause cycloplegia.

· There are two main uses or mydriatics: —

1. They dilate the pupil, and so allow examination of the fundus. It is possible to use any of the short-acting mydriatics, or phenylephrine, or both.

2. They relax the smooth muscle in the iris and ciliary body, and so are very important in the treatment of inflammatory eye disease. 
4. Miotics

· Substances which constrict the pupil are called ‘miotics’.
· They act by stimulating the parasympathetic system, and so make the iris sphincter muscle constrict. 
· They also produce some contraction of the ciliary muscle which makes the eye accommodate involuntarily. 
· Miotics are mainly used to treat glaucoma. 
· Constricting the pupil opens up the angle of the anterior chamber which helps to relieve angle closure glaucoma
· Miotics also increase the flow of aqueous through the trabecular meshwork, and so lower the intraocular pressure in open angle glaucoma as well. 
· The most commonly used miotic is pilocarpine and its effect lasts for about 8 hours. 
· Eserine and carbachol have similar actions.

· The cholinesterase inhibitors are another group of powerful and long-acting miotics. 
· However, they are not often used because of their possible side effects.

5. Other drugs used in glaucoma

· Many beta sympathetic blockers (called beta-blockers) lower the intraocular pressure by decreasing the production of aqueous fluid. 
· Several drops are available: Timoptol (timolol) 0.25-0.5%, metipranolol 01.-0.6%, carteolol 1-2% and betaxolol (0.5%) are all used twice daily and have very few side effects in the eye. 
· However, they are absorbed -into the circulation and may cause asthma or a slowing of the heart rate in susceptible patients. 
· Betaxolol have risk of causing asthma.
· Adrenaline (1% drops) stimulates the sympathetic nerve endings, and lowers the intraocular pressure. 
· The exact mechanism is uncertain, but it probably increases the drainage of aqueous fluid from the eye. 
· Dipivefrin is a derivative of adrenaline and is said to be more effective.

· Acetazolamide inhibits an enzyme, called ‘carbonic acid anhydrase’, which acts in the production of aqueous fluid. 
· The effect is therefore to lower the intraocular pressure.
· Acetazolamide is usua1ly taken as 250mg tablets, once every 6 hours, and it seems to be more effective for short term treatment than long term treatment. 
· Unfortunately, there are numerous side effects, including tingling in the fingers, gastrointestinal discomfort and occasionally, after prolonged use, kidney stones.
· Osmotic agents draw fluid out of the extracellular spaces throughout the body. 
· By drawing fluid out of the eye, they therefore lower the intraocular pressure
· The most convenient osmotic agent is glycerol

· Various osmotic agents can be given by intravenous injection, such as mannitol, urea, sucrose, or mixtures of these compounds
6. Tear substitutes

· Tear substitutes are viscous substances which help to maintain a thin film of fluid over the corneal surface. 
· Tear substitutes are used in the following cases: 

1. If the patient has a lack of tears
2. If the eyelids will not close properly, and so cannot spread the tear film across the cornea
3. Tear substitutes are also added to some eye drops. This makes the preparation more viscous, so that it stays longer in the conjunctival sac.

· Many preparations are sold as tear substitutes. 
· The active substance is usually methyl cellulose (but other celluloses or polyvinyl alcohol or dextran may be used.
7. Local anaesthetics 

· Local anaesthetic drops are used to anaesthetize the cornea or conjunctiva in the following cases: — -

a) Before removing foreign bodies

b) Before surgery

c) Before any examination which involves touching the cornea, e.g. with a tonometer 
· Amethocaine is the most commonly used local anaesthetic but others are available. 
· Cocaine is another very powerful, local anaesthetic which also constricts the blood vessels. 
· Local anaesthetics should never be used to treat painful eye conditions,

Complications of intraocular surgery

1. Poor closure of the incision may be a problem, especially after cataract surgery. This is because a large incision is necessary to remove the lens. There may be a leak of aqueous fluid, producing a soft eye, and a shallow or absent anterior chamber. Alternatively, the iris or vitreous may prolapse through the wound or adhere to its edges.
2. Intraocular infection is a disastrous 
3. Intraocular haemorrhage sometimes occurs.
4. Intraocular inflammation or uveitis always occurs to some extent after any intraocular surgery. It is usual to give mydriatics and corticosteroids for a week or two after the operation. Severe cases require more prolonged and intensive treatment.
5. Corneal oedema may occur after damage to the corneal endothelial cells.
6. Post-operative glaucoma may also occur
