Patient Education Programme-sponsored by 
Hyderabad Eye Centre

Glaucoma

This is a condition where the intraocular pressure increases because the fluid doesn’t drain out of the eye and damages the optic nerve permanently.  It is the most under diagnosed eye condition because very often it doesn’t affect the vision till there is advanced nerve damage.  The damage in Glaucoma starts from periphery of the visual field and therefore goes unnoticed till it affects the centre of the vision.  Unfortunately the damage is irreversible unlike in cataract.  

Aqueous is a clear fluid with a consistency similar to water that flows through the front part of the eye. Aqueous is continuously produced by the ciliary body, which is located behind the iris, the colored part of the eye. As the aqueous flows through the central opening in the iris (the pupil) to enter the eye’s front chamber (the space between the iris and the cornea), it bathes and nourishes the eye’s lens and cornea. The aqueous then exits the eye through a meshwork tissue called the trabeculum, located at the “angle” where the iris connects to the inside wall of the eye (see Diagram 1), to enter drainage canals where it is absorbed into the veins of the general circulatory system.

As fluid enters the eye, it must exit at the same rate to maintain a stable fluid pressure inside the eye. That pressure is called the intraocular pressure (sometimes called IOP), and it typically ranges from 12 to 21 millimeters of mercury (mm Hg). The primary concern about intraocular pressure is that if it is too high, it can damage the optic nerve, which can result in lose of peripheral vision and blindness if not treated. 
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A nourishing fluid called aqueous humor enters the eye, flows through the front portion of it, and exits through a meshwork of tissue (trabecular meshwork), located at the “angle,” and into drainage canals. A balance of inflow and outflow must be maintained to keep fluid pressure in the eye at acceptable levels.( Illustration courtesy National Eye Institute)
Glaucoma is a group of eye diseases that are characterized by intraocular pressure levels that damage the optic nerve and nerve fibers that form parts of the retina in the back of the eye. The optic nerve links the light-perceiving tissues of the eye with the parts of the brain that process visual information. Glaucoma is a common cause of preventable vision loss and can be treated by prescription drugs, laser therapies, and surgery. People with glaucoma often have no symptoms until they begin to experience loss of part of their peripheral vision. It is important to note that visual loss from glaucoma is permanent and irreversible in most cases, hence the need for early diagnosis and treatment.
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Visual field loss is one of the three main signs of glaucoma and is the result of damage to the optic nerve. Once damaged, visual losses are not reversible. (Photo courtesy National Eye Institute)

The ophthalmologist making a diagnosis of glaucoma will look for three conditions: 
1. Higher intraocular pressures are associated with a higher risk for developing the disease. In addition, it is known that the chances of maintaining vision and side or peripheral vision are related to decreasing pressure within the eye. 

2. Loss of tissue or cupping in the center of the optic nerve head or disc at the back of the eye, which suggests optic nerve damage or reduced function. 

3. Visual field loss or defect of a glaucomatous type (typically a reduction of peripheral vision, or an increase in the number or size of blind spots) (see photos above). 

Some or all these signs may be present if a person has glaucoma. The condition of the optic nerve head and raised intraocular pressure are only detectable during an eye examination by an ophthalmic professional.

There are several kinds of glaucoma. The two major types are primary open-angle glaucoma (POAG) and angle-closure or narrow-angle glaucoma. There are also several secondary types.

· Primary open-angle glaucoma (POAG) is the most common form of glaucoma, and it afflicts about 2.2 million people in the U.S. It is the most common form of glaucoma in Caucasians and those of African descent. With POAG, the entrances to the drainage canals usually remain open, but the disease develops as the canals that drain fluid become clogged, which causes inner eye pressure to rise. POAG typically has no symptoms and can develop over several years with no loss of vision. It gradually reduces vision if it is not diagnosed and treated. If diagnosed early, it usually responds well to treatment.

· Angle-closure glaucoma may develop gradually or quickly. If it develops suddenly, it may be called acute glaucoma or narrow-angle glaucoma, which is a medical emergency requiring immediate attention. This form of glaucoma is more common in people of Chinese ancestry. In the U.S., it is less frequent than POAG and very different from it in that the eye pressure usually increases quickly. With angle-closure glaucoma, the angle between the iris and cornea becomes narrow or obstructed so that aqueous pressure builds to levels high enough to damage the optic nerve before draining. 

This condition tends to occur in far-sighted eyes, which may be slightly smaller than others and have more crowded internal structures. Under some circumstances, such as when one enters a dark room, the pupil (the opening in the central part of the iris) dilates (opens) causing the outer edge of the iris to gather and fold, blocking the entrance to the drainage canals. Certain medications, including some over the counter cold and sinus remedies may provoke such a blockage. When purchasing drugs, always be sure to discuss side effects with your pharmacist. 

Surgery (typically laser therapy) to remove a small portion of the outer edge of the iris is usually performed to treat angle-closure glaucoma. The removal of the excess tissue prevents blockage of the angle, allowing normal fluid drainage. Angle-closure glaucoma may lead to symptoms such as nausea, headache, pain, blurry vision, and rainbow-like colors around lights at night. 

· Normal-tension glaucoma, also known as low-tension glaucoma, is diagnosed in patients who have two of the three main signs of glaucoma: loss of optic nerve head tissue or cupping and visual field loss without high intraocular pressure. People at higher risk for this form of glaucoma are those with a family history of this condition, those who have a history of migraine headache and poor circulation, and people of Japanese ancestry.

· Secondary glaucoma is a term for a variety of other forms of glaucoma. Typically, it occurs when the flow of aqueous from the eye is impaired. It can result from a disorder present locally in the eye such as inflammation or a tumor, an eye injury, advanced cataracts or diabetes, and certain drugs such as steroids.

Treatment for secondary forms of glaucoma depends on the precipitating cause. Once the underlying cause of increased intraocular pressure is corrected or cured (e.g., removal of a tumor), the pressure may return to normal and continued treatment with medication may not be needed. However, if optic nerve damage occurs, visual field loss will remain. 

· Primary congenital glaucoma affects infants. Most cases are detected during the first few months of life. Congenital glaucoma occurs when the trabecular meshwork does not fully open in the developing fetus, causing drainage to be impeded and fluid pressure to build. The elasticity of an infant’s eye, coupled with increased pressure, may cause the eye to enlarge and stretch. The stretching can cause the cornea to cloud. If a child’s eye is cloudy, white, hazy, or enlarged, a pediatrician or ophthalmologist should be contacted immediately. 

Cataracts and glaucoma are two eye diseases often associated with advancing age. Many older people have both conditions. With relatively rare exceptions, cataracts do not cause glaucoma and glaucoma does not cause cataracts. The frequency of both conditions occurring in older people underscores the need for regular eye examinations.

	·  Age: The prevalence of glaucoma increases with age in all ethnic groups. 

· Family history: Close blood relatives (brother, sister, parent, child) of people with primary open-angle glaucoma have a 6-times greater risk for developing glaucoma than those whose relatives do not have it. The greatest risk is to brothers and sisters, followed by parents and children. 

· High intraocular pressure: Typically, people with intraocular pressure above 21 millimeters of mercury (mm Hg) are at risk, although optic nerve damage can occur in some individuals with lower pressure levels. 

· Ethnicity: People of Asian descent appear to be at some elevated risk for angle-closure glaucoma. They tend to develop the disease earlier and may lose their vision sooner than other ethnic groups. 

Medications: Long-term steroid or cortisone use has been linked to glaucoma. A study in the Journal of the American Medical Association, March 5, 1997, reported a 40% increase in the incidence of ocular hypertension (elevated pressure of fluids in the eye) and open-angle glaucoma in adults who require 14 to 35 puffs of steroid inhaler a day to control asthma. This is a high dose and tends to be limited to treating people with cases of severe asthma. The study showed that patients who were on high-dose inhaled steroids for longer than 3 months had a higher risk for developing glaucoma. This type of glaucoma is relatively uncommon, but people should tell their ophthalmologist if they are taking cortisone or steroid drugs. Similarly, people should tell their physician if they have glaucoma. One should not take eye drops if they contain steroids, and one should not use such medications unless directed by an ophthalmologist.

· Injury: Eye trauma can cause glaucoma years after the event. The most common causes of injuries are sports-related accidents in which the person sustains a blow to the head or eye from a blunt object that damages the eye’s drainage system. 

· Medical conditions: People are at a high risk for glaucoma if they have diabetes, high blood pressure, or migraine headaches. 

Your eyes should be checked at:

· Ages 35 and 40 years 

· After age 40 years, every 2 to 4 years 

· After age 60 years, every 1 to 2 years 

· Those with any high risk factor should be examined every 1 to 2 years after age 35 years. 



	

	
	



One of the most serious concerns about glaucoma is that it usually has no symptoms or signs in its early stages. As many as half of glaucoma sufferers all over the world. have the disease and don’t know it. Because of the lack of symptoms, regular eye examinations and glaucoma-screening programs are important to the early detection and successful treatment of glaucoma.

In the later stages of the disease, some of the following symptoms may be present: 

· loss of peripheral (side) vision, 

· headache, 

· blurred vision, 

· difficulty or inability to adjust vision in darkened rooms, 

· difficulty focusing on close work, 

· rainbow-colored rings or halos around lights, and 

· Frequent need to change eyeglass prescriptions. 

By the time any of these symptoms occur, however, the eye has already been severely and irreversibly damaged, and the glaucoma may be harder to control. That is why glaucoma is sometimes called “the thief in the night”, because it robs your vision without any signs or symptoms. For that reason, periodic eye exams including glaucoma testing are very important for everyone, even people who seem to have perfect vision.

The most common form of glaucoma (primary open-angle glaucoma) is usually not noticed until there are losses of peripheral vision. The condition may go unnoticed because the unaffected eye can “fill in” for the other one. Also, people tend to pay more attention to the detailed central part of their vision, which is not affected until later stages in glaucoma’s progression. Finally, many people assume that the loss of peripheral vision is a normal part of aging, which it is not.

Everyone older than 40 years should have regular general eye examinations at least every 2 years. Routine general examinations check for signs of glaucoma and other eye diseases that can cause vision loss or blindness. Several tests are particularly important for diagnosing glaucoma.

Measuring intraocular pressure or tonometry: Measuring pressure inside the eye is usually done with the “blue light test,” which is formally known as Goldmann applanation tonometry. It is the most accurate method of measuring pressure, and it is painless. It involves administering anesthetic (numbing) eye drops to allow the instrument to touch the surface of the eye. 

Glaucoma is treated with drugs, lasers, and surgery, or a combination of the three. This section reviews the medical and surgical aspects of glaucoma management. 

Ophthalmologists have a wide variety of medications for treating glaucoma. The drugs slow the production of aqueous; enhance drainage of excess fluid from the eye, or both. By regulating the production of aqueous and/or its drainage from the eye, an intraocular pressure can be achieved that will not cause damage to the optic nerve. These treatments will not restore vision already lost to glaucoma. Rather, they are intended to stop its progress.

There are a number of eyedrops that may be used for glaucoma, and no one particular class of medications is appropriate for all patients. Beta-blocker eyedrops are among the drugs initially used to lower aqueous production. People with certain heart and breathing conditions should be careful using beta-blockers. Prostaglandins, alpha-2 agonists, and carbonic anhydrase inhibitors are other classes of medications that are used. In most cases, glaucoma can be managed with a single drug or drug combination. However, within 2 years after starting drug therapy, most patients need new or additional medications.
All medications have risks and side effects. Patients should maintain their prescription regimens and discuss side effects or problems with their physicians. When purchasing over-the-counter cold, flu, headache, or other drugs, people taking glaucoma medication should discuss their selections with a pharmacist, who can help them avoid potentially dangerous drug interactions. 

Patients can reduce side effects by reducing the eyedrop absorption in the blood stream. Patients can do this by closing their eyes and pressing on their tear ducts (near bridge of the nose) for 3-5 minutes after instilling eyedrops.

Glaucoma and Pregnancy 
All available glaucoma medications cross the placenta and are secreted into breast milk during lactation; thus, they have a potential for side effects to the fetus and nursing children. One way to reduce such risks is to minimize all glaucoma eyedrops and choose laser or filtration surgery if intraocular pressure is too high. 
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Ophthalmologist prepares to measure the internal pressure of a person’s eye.  
Noncontact tonometry is another method used to measure internal eye pressure. It uses a measuring instrument that blows a puff of air at the eye (so-called puff test). It is painless and does not require an anesthetic agent. Noncontact tonometry is generally considered to be less accurate than the Goldmann method, and it is often used in glaucoma screening. 

Measuring the thickness of the cornea, or pachymetry: The addition of pachymetry to the tests normally used to diagnose glaucoma is relatively recent. The thickness of the cornea, the clear outer part of the eye, affects the accuracy of methods used to measure intraocular pressure. 
A technician uses an ultrasound instrument to measure the thickness of the cornea, the clear surface of the eye. The eye has been anesthetized, and the patient has no discomfort from the surface contact of the probe. (Photo courtesy Jacqueline Griffiths, MD, Reston, VA) 
Examining the optic nerve with an ophthalmoscope: An ophthalmoscope, contact lens, or indirect lens is used to examine the inside of the eye, especially the optic nerve. In glaucoma, tissue from the center of the optic nerve is lost. This area of nerve loss is called the cup. In glaucoma, the cup becomes larger and larger. The procedure takes place in a darkened room, is painless, and requires no anesthetic drops. The examination allows the doctor to see the color and shape of the optic nerve. This is felt to be the most critical step in examining for glaucoma, and the one requiring the greatest skill and expertise.
Mapping the field of peripheral vision, or perimetry: Perimetry is used to map depressed or less sensitive areas of a person’s field of vision. Mapping the field can help establish the presence of optic nerve damage, and repeated examinations can document damage progression to see whether treatment needs to be altered. 
Today, during automated perimetry, a person looks into a bowl-shaped surface and stares at a central target point. A computer-driven program flashes small lights at different locations within the bowl’s surface, and the person being tested presses a button when he or she sees the small lights in their periphery. 
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A patient looks into a dome-shaped automated perimeter that will map weak or blank spots in his field of vision.
Examining the angle where excess fluid normally drains from the eye, or gonioscopy: This is a painless eye examination of the angle where the iris meets the cornea to grade the amount of closure of the angle, which indicates whether open-angle or closed-angle glaucoma is present. The test uses a special contact lens, the most common of which is the gonioscopy mirror. The lens is placed on the surface of the eye after the eye has been anesthetized. 

Optic nerve and retinal imaging: This is a very new method of objectively measuring the shape and thickness of the optic nerve and surrounding retinal tissue by means of specialized, low intensity laser light. The laser has no effect on the eye, and is not harmful. This is similar to an MRI or CT scan, however no radiation is involved. The thickness of the nerve and retina can be determined (in glaucoma, the optic nerve and retina become thinner), and followed over time to detect changes. 

All the tests described above are painless and can be performed in a single visit. It is important to have your eyes examined regularly. 

How is it treated

The aim of the treatment is to prevent further damage. If diagnosis is made at an early stage drops are able to control the pressure and prevent further damage.  Some patients need laser treatment to avoid severe attack, some need it to control the intraocular pressure and a few need operation to control the pressure.

Summary

Who are at risk for glaucoma?

Patients with family history of Glaucoma

Myopic patients 

Diabetic patients

Age above 50 years

Patients suffering from Migraine

Patients who have had blood loss in an accident or major surgery.

A complete Glaucoma evaluation involves measuring IOP, Gonioscopy, Visual field assessment, Nerve fiber layer analysis, Pachymetry and Fundus examination.  

Your eyes should be checked at:

· Ages 35 and 40 years 

· After age 40 years, every 2 to 4 years 

· After age 60 years, every 1 to 2 years 

· Those with any high risk factor should be examined every 1 to 2 years after age 35 years. 

