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INTRODUCTION: ANATOMY OF THE RETINA

The retina is a tissue in the back of the eye. It is an extremely complex structure which contains millions of cells. 

The macula, an area of approximately 1/4 inch in diameter, is the central part of the retina and is responsible for central or straight ahead vision. The term macular degeneration, therefore, implies a disease in which a degenerative or aging process affects this particular area.

The macula contains a very small central area called the FOVEA. It is this part of the macula which is responsible for very sharp vision. Thus, if only a part of the macula is diseased but the fovea is intact, vision can still be good.

When rays of light enter the eye, they first pass through transparent structures - the cornea, the lens and the VITREOUS. Light rays are then focused on that part of the macula called the fovea. 

The fovea is different from the rest of the retina, since it contains a very high concentration of cells called CONES. Because of this, the fovea is the only area of the retina capable of 20/20 vision. Since the cones must have bright light to function normally, the fovea works best in daylight illumination. 

The rest of the retina, including the macula area outside the fovea, has a lesser concentration of cones and also has another type of receptor called the ROD. The rod functions better in dim illumination and is not capable of sharp central vision.

Behind the retina is another tissue called the choroid, which is a very vascular tissue. Between the retina and the choroid is a space called the subretinal space. Abnormal blood vessels from the choroid grow into the subretinal space in age-related macular degeneration. This growth of blood vessels leads to bleeding and scarring which is responsible for the vision loss in age-related macular degeneration.

EPIDEMIOLOGY OF AGE-RELATED MACULAR DEGENERATION

Age-related macular degeneration (AMD) is the leading cause of severe, irreversible vision loss in the Western world. It is predominantly due to the age-related process, although certain patients have a genetic pre-disposition. 

The disease is most commonly seen in patients who are 50 years of age or older. It is seen in increasingly greater frequency as the population gets older. Other factors that have been suggested, besides aging and genetics in causing this disease, include chronic sunlight exposure and nutrition. However, overwhelmingly, the most important factors in the development of macular degeneration are the aging process and heredity.

Rarer forms of macular degeneration may occur from other disorders. For example, in younger patients, infection, myopia, and unknown factors may cause abnormal blood vessels to grow behind the retina. Although the process is similar to that seen in age-related macular degeneration, in younger patients this disease has different causes and prognoses.

FORMS OF AGE-RELATED MACULAR DEGENERATION

There are two basic types of age-related macular degeneration -- dry and wet. 

In the dry type of the disease, aging yellow spots called DRUSEN are present with or without atrophy of the macular region. In this dry form of the disease, the visual acuity is usually not drastically affected. In the wet form, abnormal blood vessels (the blood vessels "leak" -- hence the term wet) grow behind the retina in the subretinal space and leak blood and fluid. With time, these blood vessels proliferate and grow into a scar. Once the scar has formed, there is no treatment except for low vision rehabilitation, as the scar is the end result of this process.

Although the dry form of the disease is the most common, most irreversible vision loss is due to the wet form. It has been stated that approximately 10-20% of patients have the wet form which is responsible for approximately 90% of severe vision loss from AMD. 

	Definition 

	A condition of increased fluid pressure inside the eye (intraocular pressure). This increased pressure damages the optic nerve causing partial vision loss, with blindness as a possible, eventual outcome. 




	Alternative names 

	Secondary glaucoma; Open angle glaucoma; Chronic glaucoma; Closed angle glaucoma; Congenital glaucoma; Acute glaucoma 




	Causes, incidences, and risk factors 

	Glaucoma is the third most common cause of blindness in the United States. There are four major types of glaucoma:

· Open angle or chronic glaucoma 

· Closed angle or acute glaucoma 

· Congenital glaucoma 

· Secondary glaucoma 

All four types are characterized by increased pressure within the eyeball, and therefore all of them can cause progressive damage to the optic nerve. Increased pressure occurs when the fluid within the eye (called aqueous humor), which is produced continuously, does not drain properly. The pressure pushes on the junction of the optic nerve and the retina at the back of the eye. This reduces the blood supply to the optic nerve, which carries vision from the eye to the brain. This loss of blood supply causes the individual nerve cells to progressively die. As the optic nerve deteriorates, blind spots develop in the field of vision. Peripheral vision (side vision) is affected first followed by front or central vision. Without treatment, glaucoma can eventually cause blindness.

Acute glaucoma may occur in persons who were born with a narrow angle between the iris and the cornea (the anterior chamber angle). This is more common in farsighted eyes. The iris may slip forward and suddenly close off the exit of aqueous humor, and a sudden increase in pressure within the eye follows. Symptoms of pain, redness, nausea, and visual loss develop rapidly. Angle closure may be provoked by the use of drops that dilate the eyes in susceptible persons. Attacks may also develop without any obvious triggering event. This is more common in the evening because the eye’s pupils naturally dilate in dim light.

Chronic open angle glaucoma is by far the most common type of glaucoma. In open angle glaucoma, the iris does not block the drainage angle as it does in acute glaucoma. The fine fluid outlet channels within the wall of the eye gradually narrow with time. The disease usually affects both eyes, and over a period of years the consistently elevated pressure slowly damages the optic nerve. Chronic glaucoma has no early warning signs, and the associated loss of peripheral vision occurs so gradually that it may go unnoticed until a substantial amount of damage and vision loss have occurred. The only way to diagnose glaucoma early is through routine eye examinations. 

Secondary glaucoma is caused by other diseases including some eye diseases (uveitis) and systemic diseases, and by some drugs (corticosteroids).

Congenital glaucoma, present at birth, is the result of defective development of the fluid outflow channels of the eye. Surgery is required for correction. Congenital glaucoma is often hereditary.

Risk factors depend on the type of glaucoma. For chronic glaucoma, the risk factors include; age over 40, a family history of glaucoma, diabetes, and nearsightedness. People with a family history of open angle glaucoma have twice the risk of developing open angle glaucoma as those who do not.  African-Americans have four times the risk of developing open angle glaucoma as compared to Americans of European decent. It is estimated that 1 to 2% of people over 40 have chronic glaucoma with about 25% of cases undetected.

The risk factors for acute glaucoma are: family history of acute glaucoma, older age, farsightedness, and the use of systemic anticholinergic medications (such as atropine or eye dilation drops) in a high-risk individual. Acute, congenital, and secondary glaucoma are much less common than chronic glaucoma.




	Prevention 

	There is no prevention for the development of open angle glaucoma. If detected early, further vision loss and blindness may be prevented with treatment. Patients with risk factors for closed angle glaucoma should be evaluated and those at high risk should have laser iridotomy, which will prevent acute attacks.

Careful use of dilating eye drops and systemic anticholinergic medications will minimize the risk of acute attacks in high-risk individuals.

Anyone over 35 years of age should have tonometry (a check of intraocular pressure) and ophthalmoscopy examinations every 2 years. More frequent examination is indicated when a family history of glaucoma is present or in African Americans.




	Symptoms 

	ACUTE:

· Severe eye pain, facial pain 

· Loss of vision 

· Cloudy vision with halos appearing around lights 

· Red eye 

· Fixed, non-reactive pupil 

· Nausea and vomiting 

CHRONIC:

· Gradual loss of peripheral vision 

· Most people have no symptoms until peripheral visual loss is severe 

· Blurred or foggy vision 

· Mild, chronic headaches 

· Seeing rainbow-colored halos around lights 




