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The Human Eye
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President’s Message by Fran Benham
Do you like our colorful cover? Our fall foliage is so beautiful that
we wanted to share it with all of you. Will Hawley, my new assistant
and a skilled photographer, made the
picture and designed our cover.
As you know, NAPE worked with the
ACLU to stop the patenting of human
genes. Over 30 medical and patient
advocacy groups opposed the work of
Meriad Genetics and one advocacy
group. A lower court ruled against us; we appealed to the Supreme
Court, which recently ruled in another case in support of our
position. Again the lower court ruled against us, and stated that
those who disagreed should seek legislation. Instead, the ACLU,
with all its supporting groups including NAPE, asked the Supreme
Court to review the ruling. We now are waiting to hear from the
Supreme Court. This case not only concerns us, but is important to
most Americans. We need to talk with family and friends about it.
All those I have approached have expressed surprise and concern
that our genes can be patented. It simply is wrong, and eventually
we will succeed in making the case if we share the issue with all
those we know.
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We have decided that there is just not enough PXE news to warrant
four PXE Awareness issues per year. This is our last issue for 2012. If
important news develops a special issue will be mailed to our
readers.
The subject of this issue is common eye problems. None of them is
related to PXE. However, each is closely related to aging, and it is
important that we be well informed about these problems, and
make sure we are caring for ourselves to avoid their onset from an
early age. Doing so is not that hard if we start early. The longer we
wait to begin, the harder the task. Please read our articles and
decide what, if anything, you can do to support your own good
health. You can impact your longevity, your sense of well-being,
and perhaps even your vision.
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Research Opportunity
Greetings,
I'm a Photomedicine Clinical Fellow working at the Department of
Dermatology & Skin Science, University of British Columbia,
Vancouver, Canada. My supervisor is Dr. Harvey Lui (Head,
Department of Dermatology & Skin Science). We are currently
working on a small research project evaluating the use of Raman
spectroscopy in detecting calcium deposits in skin lesions of
patients with PXE. This is part of a bigger research project on the
use of Raman spectroscopy in the diagnosis of different skin
lesions.
Raman spectroscopy is a non-invasive diagnostic tool. It simply
measures the vibration effect from different substances and based
on that to accurately identify the nature of the substance
examined. This non-invasive tool might be helpful in the future in
detecting characteristic cutaneous findings that might obviate the
need to take a skin biopsy in the appropriate clinical setting.
We are hoping to find volunteers with PXE who are willing to get
their skin lesions tested with Raman spectroscopy. Please contact
me by email to determine how you can participate in this study.
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I have attached my contact information below. I will be happy to
receive any questions related to the research project.
Thank you,
Mohammed AlJasser, MD, FRCPC
Photomedicine Clinical Fellow
Department of Dermatology & Skin Science
University of British Columbia
Vancouver, BC, Canada
+1778-859-5522
mj_derma@hotmail.com
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Age-Related Macular Degeneration
What is age-related macular degeneration (AMD)?
AMD is a chronic condition that causes central vision loss. This
central vision loss from AMD is caused by damage to the center of
the retina, otherwise known as the macula. There are 2 forms of
AMD: dry and wet.
What is dry AMD?
Dry AMD occurs when cells underneath the macula break down
and create deposits called drusen. These drusen can make you lose
some vision. Dry AMD usually develops slowly over time with few
symptoms until it reaches an advanced stage.
What is wet AMD?
Wet AMD occurs when certain proteins cause abnormal blood
vessel growth in the back of the eye. As the blood vessels grow,
they can leak blood and fluid, which damage the macula – the part
of the retina that lets you see color and detail. This can cause
central vision loss.
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Who has AMD?
Wet AMD is a major cause of central vision loss in Americans aged
60 and older. And, it is more common in women than men. It is
estimated that more than 13 million people in the United States
have some form of AMD, and more than a million men and women
are affected with the more serious form of wet AMD. By the year
2020, the number of people with wet AMD is expected to grow to
approximately 3 million.
What causes AMD?
The exact cause of AMD is not known. But there are a number of
risk factors that may play a role. These include age (60 and older),
family history, gender (more common in women), smoking,
cardiovascular disease, obesity, low levels of nutrients, and race
(more common in white people).
How do I know if I have wet AMD?
The earliest symptom of wet AMD is vision change. If you notice
straight lines appearing wavy or doorways seeming crooked, you
should get an eye exam right away. This distortion may be an early
sign of wet AMD. Today, retina specialists have treatments that
can prevent vision loss from getting worse, or even treatments that
might help you get some of your vision back. But early diagnosis is
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critical. If you think you have symptoms of wet AMD, visit your eye
doctor immediately.
Will AMD lead to blindness?
AMD affects your central vision only, not your peripheral – or side –
vision. So if your vision loss is only from AMD, you will not go
completely blind. You will be able to see out of the corner of your
eye. Talk to your eye doctor.
I have had dry AMD for years. Does this mean I’m going to get wet
AMD too?
Only 1 in 10 people with dry AMD will get wet AMD. However, wet
AMD is a major cause of central vision loss in adults. So if you have
dry AMD, it is very important to use an Amsler grid daily (to check
for vision changes that may occur) and to make regular visits to
your eye doctor.
How can I treat dry AMD?
Currently, there is no proven treatment or cure for dry AMD.
That’s why it’s important to monitor your vision carefully, because
dry AMD can get worse or even progress to wet AMD.
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How can I treat wet AMD?
In the past, there wasn’t much you could do to keep from losing
vision to wet AMD. But today there are several effective ways to
treat this chronic condition. Options include injections given into
the eye, hot laser treatment, and photodynamic therapy (PDT).
How long will I need to treat my wet AMD?
AMD is a chronic condition. Most people need to treat it longterm. For best results, your eye doctor will develop a treatment
schedule that is right for you.
If I am treating wet AMD in 1 eye, am I still at risk of developing
wet AMD in the other eye?
Yes. Treatments for wet AMD in the affected eye will not prevent
wet AMD from developing in the unaffected eye. Wet AMD can
occur in 1 eye or in both. If you have wet AMD in 1 eye, it’s
important to carefully monitor the other eye. That’s because
there’s a 50% chance you will develop AMD in your other eye
within 5 years. Therefore, early detection can give you the best
chance for success in treating wet AMD.
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What can I do to prevent the progression of AMD?
Currently, there is no way to prevent AMD. However, studies have
shown that a daily supplement including vitamins such as A, C, and
E, as well as beta-carotene, zinc, and copper, may reduce some
risks of developing advanced AMD in some patients. Remember to
talk to your eye doctor before taking any supplements.
Asking Questions is important!
To understand your condition and to be sure you get the treatment
that’s best for you, you need to ask questions. Your eye doctor is
your partner for better vision. Working together gives you the best
chance to stay on top of AMD.
AMD Glossary
Acuity Test: Use of an eye chart to measure accuracy of reading
and perception.
Amsler Grid: A grid used for checking distortion in the vision and
central vision defects.
Antiangiogensis: Refers to a substance that prevents the
development of new blood vessels.
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Antioxidants: Substances produced by the body that counteract
the effects of free radicals. Present in dark green, leafy vegetables
such as spinach and kale, and may also be acquired through
supplements.
Bilateral: Referring to both eyes.
Central Visual Field: The area of objects seen in the direct line of
vision without moving the head or eyes.
Choroid: The layer of the eye behind the retina. This layer is filled
with blood vessels that nourish the retina.
Clinical Testing (or trial): Direct observation of a living patient to
answer specific questions about vaccines, therapies, or new
methods. The 4 phases of a clinical trial are Phase I: determination
of safety and side effects on 20 to 80 people; Phase II:
determination of effectiveness and safety on 200 to 300 people;
Phase III: confirmation of results on 1000 to 3000 people; and
Phase IV: studies done after FDA approval and public use.
Cornea: The clear front surface of the eye.
Drusen: Tiny yellow or white protein-and-fat deposits in the retina.
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Dry AMD: The most common form of age-related macular
degeneration, where drusen form on the retina.
Edema: An abnormal or excess accumulation of fluid in a tissue.
FDA: Abbreviation for the United States Food and Drug
Administration. Responsible for approving and regulating
treatments, procedures, and pharmaceuticals.
Fluorescein Angiography: A test to examine blood vessels in the
retina, choroid, and iris. A special dye is injected into a vein in the
arm, and pictures are taken as the dye passes through blood
vessels in the eye.
Intravitreal Injection: The administration of a substance (such as a
drug) with a needle into the vitreous fluid of the eyeball between
the lens and the retina.
Iris: The colored diaphragm in the anterior chamber of the eyeball
that contracts and expands to adjust for light intensity.
Laser Photocoagulation: An outpatient treatment in which blood
vessels are cauterized by the heat from a fine-point laser beam.
Legal blindness in the United States: 1) Visual acuity of 20/200 or
worse with the best correction possible (20/200 means that a

14

person must be 20 feet from an eye chart to see what a person
with normal vision can see at 200 feet) or 2) Visual field restricted
to 20 degrees diameter or less (tunnel vision) in the better eye.
NOTE: These criteria are used to determine eligibility for
government disability benefits and do not necessarily indicate a
person’s ability to function.
Lens: The transparent part of the eye that focuses light rays onto
the retina.
Low Vision: Visual loss that cannot be corrected with eyeglasses or
contact lenses, and that interferes with daily living activities.
Low-Vision Devices: Equipment designed to allow improved vision,
usually by magnification.
Macula: The small, sensitive area of the central retina that provides
vision for detailed work and reading.
Neovascularization: Growth of new, fragile blood vessels that may
leak beneath the retina.
Ophthalmologist: A medical doctor who specializes in disease and
surgery of the eye.
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Optical Coherence Tomography (OCT): A diagnostic method that
uses an optical device to generate a cross-section image of the
retinal layers, allowing for measurement of tissue thickness.
Optician: A technically trained specialist who sells glasses.
Optometrist: A doctor who examines vision in order to provide
corrective glasses and contact lenses. May also diagnose eye
disease, and in some states, can treat disease. Some optometrists
specialize in low vision and are your best source for specialized
devices.
Peripheral Vision: Side vision; ability to see objects and movement
outside of the direct line of vision.
Photodynamic Therapy (PDT): The process of blood vessel
coagulation in the retina through activation of a light-sensitive drug
injected into the system.
Pupil: The opening in the center of the iris that appears as a black
dot, through which light enters the eye.
Retina: The light-sensitive layer of tissue that lines the back of the
eyeball. Sends visual messages through the optic nerve to the
brain.
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Retina Specialist: An ophthalmologist who has completed
additional training with parts of the eye, like the retina and other
areas in the back of the eye. Retina specialists commonly treat
people with diabetic eye disease and macular degeneration.
Scotoma: An area of partial or complete loss of vision surrounded
by an area of normal vision.
Snellen Eye Chart: The standard tool for the measurement of visual
acuity, displaying letters of progressively smaller size.
20/20 Vision: The ability to correctly perceive an object or letter of
a designated size from a distance of 20 feet; normal visual acuity.
Vascular Endothelial Growth Factor (VEGF): A protein that
stimulates new blood vessel growth.
Visual Acuity: Level of clarity, distinction, or sharpness.
Visually Impaired: People who have some difficulty seeing with 1
or 2 eyes, even when wearing glasses.
Wet AMD: Age-related macular degeneration that is caused by
abnormal blood vessel growth in the back of the eye. As these
blood vessels grow, they can leak blood or fluid, which damage the
macula.

17

The Amsler Grid
Use the Amsler Grid to test your vision each day.
1.
2.
3.
4.

Wear your reading glasses while doing this test.
Cover one eye.
Look at the center dot and keep your vision on the center at all times.
While looking directly at the center and only the center, be sure that
all the lines are straight and all the small squares are the same size.
5. If you should notice any area on the Grid that becomes distorted,
blurred, discolored or otherwise abnormal, call your doctor.
6. Test the other eye in the same manner.
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Cataract
What is a cataract?
A cataract is a clouding of the lens in the eye that affects vision.
Most cataracts are related to aging. Cataracts are very common in
older people. By age 80, more than half of all Americans have
either a cataract or have had cataract surgery.
A cataract can occur in either or both eyes. It cannot spread from
one eye to the other.
What is the lens?
The lens is a clear part of the eye that helps to focus light, or an
image, on the retina. The retina is the light-sensitive tissue at the
back of the eye.
In a normal eye, light passes through the transparent lens to the
retina. Once it reaches the retina, light is changed into nerve
signals that are sent to the brain.
Who is at risk for cataract?
The risk of cataract increases as you get older. Other risk factors
for cataract include:
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 Certain diseases (for example, diabetes).
 Personal behavior (smoking, alcohol use).
 The environment (prolonged exposure to ultraviolet sunlight).
How do cataracts develop?
Age-related cataracts develop in two ways:
1. Clumps of protein reduce the sharpness of the image reaching
the retina.
The lens consists mostly of water and protein. When the
protein clumps up, it clouds the lens and reduces the light that
reaches the retina. The clouding may become severe enough
to cause blurred vision. Most age-related cataracts develop
from protein clumping.
When a cataract is small, the cloudiness affects only a small
part of the lens. You may not notice any changes in your
vision. Cataracts tend to “grow” slowly, so vision gets worse
gradually. Over time, the cloudy area in the lens may get
larger, and the cataract may increase in size. Seeing may
become more difficult. Your vision may get duller or blurrier.
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2. The clear lens slowly changes to a yellowish/brownish color,
adding a brownish tint to vision.
As the clear lens slowly colors with age, your vision gradually
may acquire a brownish shade. At first, the amount of tinting
may be small and may not cause a vision problem. Over time,
increased tinting may make it more difficult to read and
perform other routine activities. This gradual change in the
amount of tinting does not affect the sharpness of the image
transmitted to the retina.
If you have advanced lens discoloration, you may not be able
to identify blues and purples. You may be wearing what you
believe to be a pair of black socks, only to find out from friends
that you are wearing purple socks.
What are the symptoms of a cataract?
The most common symptoms are:
 Cloudy or blurry vision.
 Colors seem faded.
 Glare. Headlights, lamps, or sunlight may appear too bright. A
halo may appear around lights.
 Poor night vision.
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 Double vision or multiple images in one eye. (This symptom
may clear as the cataract gets larger.)
 Frequent prescription changes in your eyeglasses or contact
lenses.
These symptoms also can be a sign of other eye problems. If you
have any of these symptoms, check with your eye care
professional.
Are there other types of cataract?
Yes. Although most cataracts are related to aging, there are other
types of cataract:
 Secondary Cataract: Cataracts can form after surgery for
other eye problems, such as glaucoma. Cataracts also can
develop in people who have other health problems, such as
diabetes. Cataracts are sometimes linked to steroid use.
 Traumatic Cataract: Cataracts can develop after an eye injury,
sometimes years later.
 Congenital Cataract: Some babies are born with cataracts or
develop them in childhood, often in both eyes. These
cataracts may be so small that they do not affect vision. If
they do, the lenses may need to be removed.
 Radiation Cataract: Cataracts can develop after exposure to
some types of radiation.
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How is a cataract detected?
Cataract is detected through a comprehensive eye exam that
includes:
 Visual Acuity Test: This eye chart test measures how well you
see at various distances.
 Dilated Eye Exam: Drops are placed in your eyes to widen, or
dilate, the pupils. Your eye care professional uses a special
magnifying lens to examine your retina and optic nerve for
signs of damage and other eye problems. After the exam,
your close-up vision may remain blurred for several hours.
 Tonometry: An instrument measures the pressure inside the
eye. Numbing drops may be applied to your eye for this test.
Your eye care professional also may do other tests to learn more
about the structure and health of your eye.
How is a cataract treated?
The symptoms of early cataract may be improved with new
eyeglasses, brighter lighting, anti-glare sunglasses, or magnifying
lenses. If these measures do not help, surgery is the only effective
treatment. Surgery involves removing the cloudy lens and
replacing it with an artificial lens.
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A cataract needs to be removed only when vision loss interferes
with your everyday activities, such as driving, reading, or watching
TV. You and your eye care professional can make this decision
together. Once you understand the benefits and risks of surgery,
you can make an informed decision about whether cataract surgery
is right for you. In most cases, delaying cataract surgery will not
cause long-term damage to your eye or make the surgery more
difficult. You do not have to rush into surgery.
Sometimes a cataract should be removed even if it does not cause
problems with vision. For example, a cataract should be removed if
it prevents examination or treatment of another eye problem, such
as age-related macular degeneration or diabetic retinopathy.
If you choose surgery, your eye care professional may refer you to a
specialist to remove the cataract.
If you have cataracts in both eyes that require surgery, the surgery
will be performed on each eye at separate times, usually four to
eight weeks apart.
Is cataract surgery effective?
Cataract removal is one of the most common operations performed
in the United States. It also is one of the safest and most effective
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types of surgery. In about 90 percent of cases, people who have
cataract surgery have better vision afterward.
Are there different types of cataract surgery?
There are two types of cataract surgery. Your doctor can explain
the differences and help determine which is better for you:
 Phacoemulsification (or Phaco): A small incision is made on
the side of the cornea, the clear, dome-shaped surface that
covers the front of the eye. Your doctor inserts a tiny probe
into the eye. This device emits ultrasound waves that soften
and break up the lens so that it can be removed by suction.
Most cataract surgery today is done by phacoemulsification,
also called “small incision cataract surgery.”
 Extracapsular Surgery: Your doctor makes a longer incision on
the side of the cornea and removes the cloudy core of the lens
in one piece. The rest of the lens is removed by suction.
After the natural lens has been removed, it often is replaced by an
artificial lens, called an intraocular lens (IOL). An IOL is a clear,
plastic lens that requires no care and becomes a permanent part of
your eye. Light is focused clearly by the IOL onto the retina,
improving your vision. You will not feel or see the new lens.
Some people cannot have an IOL. They may have another eye
disease or have problems during surgery. For these patients, a soft
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contact lens, or glasses that provide high magnification, may be
suggested.
What are the risks of cataract surgery?
As with any surgery, cataract surgery poses risks, such as infection
and bleeding. Before cataract surgery, your doctor may ask you to
temporarily stop taking certain medications that increase the risk of
bleeding during surgery. After surgery, you must keep your eye
clean, wash your hands before touching your eye, and use the
prescribed medications to help minimize the risk of infection.
Serious infection can result in loss of vision.
Cataract surgery slightly increases your risk of retinal detachment.
Other eye disorders, such as high myopia (nearsightedness), can
further increase your risk of retinal detachment. One sign of a
retinal detachment is a sudden increase in flashes or floaters.
Floaters are little “cobwebs” or specks that seem to float about in
your field of vision. If you notice a sudden increase in floaters or
flashes, see an eye care professional immediately. A retinal
detachment is a medical emergency. If necessary, go to an
emergency service or hospital. Your eye must be examined by an
eye surgeon as soon as possible. A retinal detachment causes no
pain. Early treatment for retinal detachment often can prevent
permanent loss of vision. The longer the retina stays detached, the
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less likely you will regain good vision once you are treated. Even if
you are treated promptly, some vision may be lost.
Talk to your eye care professional about these risks. Make sure
cataract surgery is right for you.
What if I have other eye conditions and need cataract surgery?
Many people who need cataract surgery also have other eye
conditions, such as age-related macular degeneration or glaucoma.
If you have other eye conditions in addition to cataract, talk with
your doctor. Learn about the risks, benefits, alternatives, and
expected results of cataract surgery.
What happens before surgery?
A week or two before surgery, your doctor will do some tests.
These tests may include measuring the curve of the cornea and the
size and shape of your eye. This information helps your doctor
choose the right type of IOL.
You may be asked not to eat or drink anything 12 hours before your
surgery.
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What happens during surgery?
At the hospital or eye clinic, drops will be put into your eye to dilate
the pupil. The area around your eye will be washed and cleansed.
The operation usually lasts less than one hour and is almost
painless. Many people choose to stay awake during surgery.
Others may need to be put to sleep for a short time. If you are
awake, you will have an anesthetic to numb the nerves in and
around your eye.
After the operation, a patch may be placed over your eye. You will
rest for a while. Your medical team will watch for any problems,
such as bleeding. Most people who have cataract surgery can go
home the same day. You will need someone to drive your home.
What happens after surgery?
Itching and mild discomfort are normal after cataract surgery.
Some fluid discharge is also common. Your eye may be sensitive to
light and touch. If you have discomfort, your doctor can suggest
treatment. After one or two days, moderate discomfort should
disappear.
For a few days after surgery, your doctor may ask you to use
eyedrops to help healing and decrease the risk of infection. Ask
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your doctor about how to use your eyedrops, how often to use
them, and what effects they can have. You will need to wear an
eye shield or eyeglasses to help protect your eye. Avoid rubbing or
pressing on your eye.
When you are home, try not to bend from the waist to pick up
objects on the floor. Do not lift any heavy objects. You can walk,
climb stairs, and do light household chores.
In most cases, healing will be complete within eight weeks. Your
doctor will schedule exams to check on your progress.
Can problems develop after surgery?
Problems after surgery are rare, but they can occur. These
problems can include infection, bleeding, inflammation (pain,
redness, and swelling), loss of vision, double vision, and high or low
eye pressure. With prompt medical attention, these problems
usually can be treated successfully.
Sometimes the eye tissue that encloses the IOL become cloudy and
may blur your vision. This condition is called an after-cataract. An
after-cataract can develop months or years after cataract surgery.
An after-cataract is treated with a laser. Your doctor uses a laser to
make a tiny hole in the eye tissue behind the lens to let light pass
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through. This outpatient procedure is called a YAG laser
capsulotomy. It is painless and rarely results in increased eye
pressure or other eye problems. As a precaution, your doctor may
give you eyedrops to lower your eye pressure before or after the
procedure.
When will my vision be normal again?
You can return quickly to many everyday activities, but your vision
may be blurry. The healing eye needs time to adjust so that it can
focus properly with the other eye, especially if the other eye has a
cataract. Ask your doctor when you can resume driving.
If you received an IOL, you may notice that colors are very bright.
The IOL is clear, unlike your natural lens that may have had a
yellowish/brownish tint. Within a few months after receiving an
IOL, you will become used to improved color vision. Also, when
your eye heals, you may need new glasses or contact lenses.
What can I do if I already have lost some vision from cataract?
If you have lost some sight from cataract or cataract surgery, ask
your eye care professional about low vision services and devices
that may help you make the most of your remaining vision. Ask for
a referral to a specialist in low vision. Many community
organizations and agencies offer information about low vision
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counseling, training, and other special services for people with
visual impairments. A nearby school of medicine or optometry may
provide low vision services.
What research is being done?
The National Eye Institute is conducting and supporting a number
of studies focusing on factors associated with the development of
age-related cataract. These studies include:
 The effect of sunlight exposure, which may be associated with
an increased risk of cataract.
 Vitamin supplements, which have shown varying results in
delaying the progression of cataract.
 Genetic studies, which show promise for better understanding
cataract development.
What can I do to protect my vision?
Wearing sunglasses and a hat with a brim to block ultraviolet
sunlight may help to delay cataract. If you smoke, stop.
Researchers also believe good nutrition can help reduce the risk of
age-related cataract. They recommend eating green leafy
vegetables, and other foods with antioxidants.
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If you are age 60 or older, you should have a comprehensive dilated
eye exam at least once every two years. In addition to cataract,
your eye care professional can check for signs of age-related
macular degeneration, glaucoma, and other vision disorders. Early
treatment for many eye diseases may save your sight.
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Glaucoma
What is glaucoma?
Glaucoma is a group of diseases that damage the eye’s optic nerve
and can result in vision loss and blindness. However, with early
detection and treatment, you can often protect your eyes against
serious vision loss.
 The Optic Nerve: The optic nerve is a bundle of more than 1
million nerve fibers. It connects the retina to the brain. The
retina is the light-sensitive tissue at the back of the eye. A
healthy optic nerve is necessary for good vision.
How does the optic nerve get damaged by open-angle glaucoma?
Several large studies have shown that eye pressure is a major risk
factor for optic nerve damage. In the front of the eye is a space
called the anterior chamber. A clear fluid flows continuously in and
out of the chamber and nourishes nearby tissues. The fluid leaves
the chamber at the open angle where the cornea and iris meet.
When the fluid reaches the angle, it flows through a spongy
meshwork, like a drain, and leaves the eye.
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In open-angle glaucoma, even though the drainage angle is “open,”
the fluid passes too slowly through the meshwork drain. Since the
fluid builds up, the pressure inside the eye rises to a level that may
damage the optic nerve. When the optic nerve is damaged from
increased pressure, open angle glaucoma – and vision loss – may
result. That’s why controlling pressure inside the eye is important.
Another risk factor for optic nerve damage relates to blood
pressure. Thus, it is important to also make sure that your blood
pressure is at a proper level for your body by working with your
medical doctor.
Can I develop glaucoma if I have increased eye pressure?
Not necessarily. Not every person with increased eye pressure will
develop glaucoma. Some people can tolerate higher levels of eye
pressure better than others. Also, a certain level of eye pressure
may be high for one person but normal for another.
Whether you develop glaucoma depends on the level of pressure
your optic nerve can tolerate without being damaged. This level is
different for each person. That’s why a comprehensive dilated eye
exam is very important. It can help your eye care professional
determine what level of eye pressure is normal for you.
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Can I develop glaucoma without an increase in my eye pressure?
Yes. Glaucoma can develop without increased eye pressure. This
form of glaucoma is called low-tension or normal-tension
glaucoma. It is a type of open-angle glaucoma.
Who is at risk for open-angle glaucoma?
Anyone can develop glaucoma. Some people, listed below, are at
higher risk than others:
 African Americans over age 40.
 Everyone over age 60, especially Mexican Americans.
 People with a family history of glaucoma.
A comprehensive dilated eye exam can reveal more risk factors,
such as high eye pressure, thinness of the cornea, and abnormal
optic nerve anatomy. In some people with certain combinations of
these high-risk factors, medicines in the form of eyedrops reduce
the risk of developing glaucoma by about half.
Glaucoma Symptoms
At first, open-angle glaucoma has no symptoms. It causes no pain.
Vision stays normal. Glaucoma can develop in one or both eyes.
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Without treatment, people with glaucoma will slowly lose their
peripheral (side) vision. As glaucoma remains untreated, people
may miss objects to the side and out of the corner of their eye.
They seem to be looking through a tunnel. Over time, straightahead (central) vision may decrease until no vision remains.
How is glaucoma detected?
Glaucoma is detected through a comprehensive dilated eye exam
that includes the following:
 Visual Acuity Test: This eye chart test measures how well you
see at various distances.
 Visual Field Test: This test measures your peripheral (side
vision). It helps your eye care professional tell if you have lost
peripheral vision, a sign of glaucoma.
 Dilated Eye Exam: In this exam, drops are placed in your eyes
to widen, or dilate, the pupils. Your eye care professional uses
a special magnifying lens to examine your retina and optic
nerve for signs of damage and other eye problems. After the
exam, your close-up vision may remain blurred for several
hours.
 Tonometry: The measurement of pressure inside the eye by
using an instrument called a tonometer. Numbing drops may
be applied to your eye for this test.
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 Pachymetry: The measurement of the thickness of your
cornea. Your eye care professional applies a numbing drop to
your eye and uses an ultrasonic wave instrument to measure
the thickness of your cornea.
Can glaucoma be cured?
No. There is no cure for glaucoma. Vision lost from the disease
cannot be restored.
Glaucoma Treatments
Immediate treatment for early-stage, open-angle glaucoma can
delay progression of the disease. That’s why early diagnosis is very
important.
Glaucoma treatments include medicines, laser trabeculoplasty,
conventional surgery, or a combination of any of these. While
these treatments may save remaining vision, they do not improve
sight already lost from glaucoma.
 Medicines: Medicines, in the form of eyedrops or pills, are the
most common early treatment for glaucoma. Taken regularly,
these eyedrops lower eye pressure. Some medicines cause
the eye to make less fluid. Others lower pressure by helping
fluid drain from the eye.
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Before you begin glaucoma treatment, tell your eye care
professional about other medicines and supplements that you
are taking. Sometime the drops can interfere with the way
other medicines work.
Glaucoma medicines need to be taken regularly as directed by
your eye care professional. Most people have no problems.
However, some medicines can cause headaches or other side
effects. For example, drops may cause stinging, burning, and
redness in the eyes.
Many medicines are available to treat glaucoma. If you have
problems with one medicine, tell your eye care professional.
Treatment with a different dose or a new medicine may be
possible.
Because glaucoma often has no symptoms, people may be
tempted to stop taking, or may forget to take, their medicine.
You need to use the drops or pills as long as they help control
your eye pressure. Regular use is very important.
Make sure your eye care professional shows you how to put
the drops into your eye. For tips on using your glaucoma
eyedrops, see the section in this article which explains steps
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needed.
 Laser Trabeculoplasty: Laser trabeculoplasty helps fluid drain
out of the eye. Your doctor may suggest this step at any time.
In many cases, you will need to keep taking glaucoma
medicines after this procedure.
Laser trabeculoplasty is performed in your doctor's office or
eye clinic. Before the surgery, numbing drops are applied to
your eye. As you sit facing the laser machine, your doctor
holds a special lens to your eye. A high-intensity beam of light
is aimed through the lens and reflected onto the meshwork
inside your eye. You may see flashes of bright green or red
light. The laser makes several evenly spaced burns that
stretch the drainage holes in the meshwork. This allows the
fluid to drain better.
Like any surgery, laser surgery can cause side effects, such as
inflammation. Your doctor may give you some drops to take
home for any soreness or inflammation inside the eye. You
will need to make several follow-up visits to have your eye
pressure and eye monitored.
If you have glaucoma in both eyes, usually only one eye will be
treated at a time. Laser treatments for each eye will be
scheduled several days to several weeks apart.
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Studies show that laser surgery can be very good at reducing
the pressure in some patients. However, its effects can wear
off over time. Your doctor may suggest further treatment.
 Conventional Surgery: Conventional surgery makes a new
opening for the fluid to leave the eye. Your doctor may
suggest this treatment at any time. Conventional surgery
often is done after medicines and laser surgery have failed to
control pressure.
Conventional surgery, called trabeculectomy, is performed in
an operating room. Before the surgery, you are given
medicine to help you relax. Your doctor makes small
injections around the eye to numb it. A small piece of tissue is
removed to create a new channel for the fluid to drain from
the eye. This fluid will drain between the eye tissue layers and
create a blister-like "filtration bleb."
For several weeks after the surgery, you must put drops in the eye
to fight infection and inflammation. These drops will be different
from those you may have been using before surgery.
Conventional surgery is performed on one eye at a time. Usually
the operations are four to six weeks apart.
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Conventional surgery is about 60 to 80 percent effective at
lowering eye pressure. If the new drainage opening narrows, a
second operation may be needed. Conventional surgery works
best if you have not had previous eye surgery, such as a cataract
operation.
Sometime after conventional surgery, your vision may not be as
good as it was before conventional surgery. Conventional surgery
can cause side effects, including cataract, problems with the
cornea, inflammation, infection inside the eye, or low eye pressure
problems. If you have any of these problems, tell your doctor so a
treatment plan can be developed.
In congenital glaucoma, children are born with a defect in the
angle of the eye that slows the normal drainage of fluid. These
children usually have obvious symptoms, such as cloudy eyes,
sensitivity to light, and excessive tearing. Conventional surgery
typically is the suggested treatment, because medicines are not
effective and can cause more serious side effects in infants and be
difficult to administer. Surgery is safe and effective. If surgery is
done promptly, these children usually have an excellent chance of
having good vision.
Secondary glaucomas can develop as complications of other
medical conditions. For example, a severe form of glaucoma is
called neovascular glaucoma, and can result from poorly controlled
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diabetes or high blood pressure. Other types of glaucoma
sometime occur with cataract, certain eye tumors, or when the eye
is inflamed or irritated by a condition called uveitis. Sometimes
glaucoma develops after other eye surgeries or serious eye injuries.
Steroid drugs used to treat eye inflammations and other diseases
can trigger glaucoma in some people. There are two eye conditions
known to cause secondary forms of glaucoma. Pigmentary
glaucoma occurs when pigment from the iris sheds off and blocks
the meshwork, slowing fluid drainage. Pseudoexfoliation
glaucoma occurs when extra material is produced and shed off
internal eye structures and blocks the meshwork, again slowing
fluid drainage.
Depending on the cause of these secondary glaucomas, treatment
includes medicines, laser surgery, or conventional or other
glaucoma surgery.
How should I use my glaucoma eye drops?
If eyedrops have been prescribed for treating your glaucoma, you
need to use them properly, as instructed by your eye care
professional. Proper use of your glaucoma medication can improve
the medicine’s effectiveness and reduce your risk of side effects.
To properly apply your eyedrops, follow these steps:
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Wash your hands.
Hold the bottle upside down.
Tilt your head back
Hold the bottle in one hand and place it as close as possible to
the eye.
 With the other hand, pull down your lower eyelid. This forms
a pocket.
 Place the prescribed number of drops into the lower eyelid
pocket. If you are using more than one eyedrop, be sure to
wait at least 5 minutes before applying the second eyedrop.
 Close your eye OR press the lower lid lightly with your finger
for at least 1 minute. Either of these steps keeps the drops in
the eye and helps prevent the drops from draining into the
tear duct, which can increase your risk of side effects.
What research is being done?
Through studies in the laboratory and with patients, NEI is seeking
better ways to detect, treat, and prevent vision loss in people with
glaucoma. For example, researchers have discovered genes that
could help explain how glaucoma damages the eye.
NEI also is supporting studies to learn more about who is likely to
get glaucoma, when to treat people who have increased eye
pressure, and which treatment to use first.
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What can you do?
If you are being treated for glaucoma, be sure to take your
glaucoma medicine every day. See your eye care professional
regularly.
You also can help protect the vision of family members and friends
who may be at high risk for glaucoma – African Americans over age
40; everyone over age 60, especially Mexican Americans; and
people with a family history of the disease. Encourage them to
have a comprehensive dilated eye exam at least once every two
years. Remember that lowering eye pressure in the early stages of
glaucoma slows progression of the disease and helps save vision.
Medicare covers an annual comprehensive dilated eye exam for
some people at high risk for glaucoma. These people include those
with diabetes, those with a family history of glaucoma, and African
Americans age 50 and older.
Loss of Vision
If you have lost some sight from glaucoma, ask your eye care
professional about low vision services and devices that may help
you make the most of your remaining vision. Ask for a referral to a
specialist in low vision. Many community organizations and
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agencies offer information about low vision counseling, training,
and other special services for people with visual impairments.
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Questions You Should Be Asking Your Doctor
About my eye disease or disorder:






What is my diagnosis?
What caused my condition?
Can my condition be treated?
How will this condition affect my vision now and in the future?
Should I watch for any particular symptoms and notify you if
they occur?
 Should I make any lifestyle changes?
About my treatment:
 What is the treatment for my condition?
 When will the treatment start and how long will it last?
 What are the benefits of this treatment and how successful is
it?
 What are the risks and side effects associated with this
treatment?
 Are there foods, drugs, or activities I should avoid while I’m on
this treatment?
 If my treatment includes taking medicine, what should I do if I
miss a dose?
 Are other treatments available?
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About my tests:





What kinds of tests will I have?
What can I expect to find out from these tests?
When will I know the results?
Do I have to do anything special to prepare for any of the
tests?
 Do these tests have any side effects or risks?
 Will I need more tests later?
Other suggestions:
 If you don’t understand your eye care professional’s
responses, ask questions until you do understand.
 Take notes or get a friend or family member to take notes for
you. Or, bring a tape recorder to help you remember the
discussion.
 Ask your eye care professional to write down his or her
instructions to you.
 Ask your eye care professional for printed material about your
condition.
 If you still have trouble understanding your eye care
professional’s answers, ask where you can go for more
information.
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 Other members of your health care team, such as nurses and
pharmacists, can be good sources of information. Talk to
them, too.
Today, patients take an active role in their health care. Be an active
patient about your eye care.
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