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Dear Friends:

When my husband, Terry, and I learned 
that our son Mike, then age 4, has 

Duchenne muscular dystrophy, we were 
devastated.  Immediately, our hopes and 
dreams for Mike — playing sports, gradu-
ating high school, having girlfriends — all 
changed.

I spent the next six months in chronic sor-
row, but one day I woke up and knew we 
would be OK. We became involved with 
MDA and with other parents of children 
with DMD. Since then we’ve learned a great 
deal, much of it very hopeful. We’ve found 
inner peace with the challenges facing us, 
and enjoy a full, rewarding family life.

It’s easy to become overwhelmed by your 
child’s diagnosis. But Terry and I assure 
you that you can cope with the emotional 
and physical tasks that lie ahead, if you 
take small steps, prioritize and listen to 
the needs of your family. 

You may find others trying to set limits for 
your child. When Mike’s pediatrician asked 
about his participation in sports and my 
reply was negative, she asked why he didn’t 
play. Unknowingly, I had set limits on my 
son! Had it not been for that doctor, we 
would not have witnessed Mike’s love of 
baseball, which he played for three years.

We’ve been greatly helped by the informa-
tion we’ve received from MDA and other 
families. This MDA booklet presents an 
introduction to Duchenne and Becker dys-
trophies, designed to help you meet your 
child’s needs today and understand some 
of the changes to come.

From this booklet you’ll learn several 
encouraging things about muscular dys-
trophy: that your child’s diagnosis is not 
your “fault”… that Duchenne and Becker 
muscular dystrophies progress over many 
years, giving your family time to adjust 
to changes … and that better treatments 

are constantly being developed for every 
aspect of the disease.

Society today is far more open to people 
with disabilities, and the law entitles your 
child to a full and inclusive education, 
employment opportunities and access to 
public places.  Plus, there’s a whole world 
of technological devices to help your child 
do schoolwork, play and work.

Surround yourself with inspirational and 
positive people. Let your love for your 
child give you strength. Never give up 
your hopes and dreams. My son has 
graduated from high school, has a girl-
friend and is accepted by his peers. He’s 
comfortable in his own skin.  He’s taught 
me more than I’ve taught him. 

Through MDA, you’ll build a network of sup-
port. The quarterly magazine Quest is a great 
resource for living with muscular dystrophy.  
At your local MDA clinic, expert doctors 
and health professionals will answer ques-
tions and make referrals to other specialists. 
At your MDA support group, you’ll make 
friends and find understanding. And at MDA 
summer camp, your child will find a place to 
be independent, grow emotionally and have 
the time of his life.

Life is about acceptance. After you get 
past your initial fear and devastation, 
you’ll find that life still holds many joys for 
your family. 

As you face the coming years, remember 
MDA and all its resources are there to 
help.  May you have all the strength, hope 
and support you need. You are not alone.

Suzan Norton 
Standish, Maine

Michael Norton (foreground) with 
brother, John, and parents, Suzan and 
Terry.
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Muscular dystrophies are genetic dis-
orders characterized by progressive 

muscle wasting and weakness that begin 
with microscopic changes in the muscle. 
As muscles degenerate over time, the per-
son’s muscle strength declines.

Duchenne muscular dystrophy (DMD) was 
first described by the French neurologist 
Guillaume Benjamin Amand Duchenne in 
the 1860s. Becker muscular dystrophy 
(BMD) is named after the German doctor 
Peter Emil Becker, who first described this 
variant of DMD in the 1950s.

In DMD, boys begin to show signs of 
muscle weakness as early as age 3. The 
disease gradually weakens the skeletal, 
or voluntary, muscles, those in the arms, 
legs and trunk. By the early teens or even 
earlier, the boy’s heart and respiratory 
muscles also may be affected.

BMD is a much milder version of DMD. Its 
onset is usually in the teens or early adult-
hood, and the course is slower and far 
less predictable than that of DMD.

(Though DMD and BMD affect boys 
almost exclusively, in rare cases they 
can affect girls. See “Does It Run in the 
Family?” on page 10.)

What causes Duchenne and 
Becker muscular dystrophies?
Until the 1980s, little was known about the 
cause of any kind of muscular dystrophy. 
In 1986, MDA-supported researchers 
identified the gene that, when flawed — a 
problem known as a mutation — causes 
DMD. In 1987, the protein associated with 
this gene was identified and named dys-
trophin.

Genes contain codes, or recipes, for pro-
teins, which are very important biological 
components in all forms of life. DMD 

occurs when a particular gene on the X 
chromosome fails to make the protein 
dystrophin. BMD results from different 
mutations in the same gene. People with 
BMD have some dystrophin, but it’s not 
enough or it’s poor in quality. Having 
some dystrophin protects the muscles of 
those with Becker from degenerating as 
badly or as quickly as those of people with 
Duchenne.

By the way, eating or not eating food with 
protein can’t replace lost dystrophin.

For more about the way gene mutations 
cause Duchenne and Becker dystrophies, see 
“Does It Run in the Family?” on page 10.

What happens to the  
voluntary muscles of  
someone with DMD or BMD?
Duchenne MD
The course of DMD is fairly predictable. 
Children with the disorder are often late in 
learning to walk. In toddlers, parents may 
notice enlarged calf muscles, or pseudo-
hypertrophy.

A preschooler with DMD may seem clum-
sy and fall often. Parents also may note 
that he has trouble climbing stairs, getting 
up from the floor or running.

By school age, the child may walk on 
his toes or the balls of his feet, with a 
slightly rolling gait. He has a waddling and 
unsteady gait and can easily fall over. To 
try to keep his balance, he sticks his belly 
out and puts his shoulders back. He also 
has difficulty raising his arms.

Many children with DMD lose the ability to 
walk some time between ages 7 and 12. 
In the teen years, activities involving the 
arms, legs or trunk may require assistance 
or mechanical support.

What Are Duchenne and Becker Muscular 
Dystrophies?

In the early stages, Duchenne and 
Becker MD affect the shoulder and 
upper arm muscles and the muscles 
of the hips and thighs. These weak-
nesses lead to difficulty in rising from 
the floor, climbing stairs, maintaining 
balance and raising the arms.
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Becker MD
Often, the diagnosis of Becker 
muscular dystrophy isn’t made 
until adolescence or even adult-
hood, possibly when a young 
man finds he can’t keep up in 
physical education classes or 
military training. To compensate 
for his weakening muscles, the 
young man begins walking with 
a waddling gait, walking on his 
toes or sticking out his abdo-
men.

As with Duchenne, the pattern 
of muscle loss in BMD usu-
ally begins with the hips and 
pelvic area, the thighs and the 
shoulders. But in BMD, the rate 
of muscle degeneration varies 
a great deal from one person 
to another. Some men require 
wheelchairs by their 30s or later, 
while some manage for many 
years with minor aids, such as 
canes.

What tests are used 
to diagnose DMD and 
BMD?
In diagnosing any form of mus-
cular dystrophy, a doctor usually 
begins by taking a patient and 
family history and performing a 
physical examination. Much can 
be learned from these, including 
the pattern of weakness. The his-
tory and physical go a long way 
toward making the diagnosis, 
even before any complicated 
diagnostic tests are done.

It’s important to get a formal 
diagnosis because other diseas-
es have some of the same symp-
toms as DMD and BMD. Becker 
MD has often been overlooked 
or misdiagnosed as limb-girdle 
muscular dystrophy or spinal 

muscular atrophy. For this rea-
son, it’s important to have both 
genetic testing and a muscle 
biopsy before assuming that the 
problem is actually BMD.

The doctor also wants to deter-
mine whether the patient’s weak-
ness results from a problem in 
the muscles themselves or in 
the nerves that control them. 
Problems in the muscle-control-
ling nerves, or motor neurons, 
originating in the spinal cord and 
brain and reaching out to all the 
muscles, can cause weakness 
that looks like a muscle problem 
but really isn’t.

Early in the diagnostic process 
doctors often order a special 
blood test called a CK level. CK 
stands for creatine kinase, an 
enzyme that leaks out of dam-
aged muscle. When elevated 
CK levels are found in a blood 
sample, it usually means muscle 
is being destroyed by some 
abnormal process, such as a 
muscular dystrophy or inflam-
mation. Therefore, a high CK 
level suggests that the muscles 
themselves are the likely cause 
of the weakness, but it doesn’t 
tell exactly what the muscle dis-
order might be.

The availability of DNA diagnos-
tic tests, using either blood cells 
or muscle cells to get precise 
genetic information, has expand-
ed. You can ask your MDA clinic 
physician or genetic counselor 
what tests are available. Since 
many men with BMD (and some 
with DMD) become fathers, it’s 
important to know for certain 
which inherited disease an indi-
vidual has. Sisters of people with 
DMD or BMD also can be tested 

Muscles are made up of bundles of fibers (cells). A group of 
interdependent proteins along the membrane surrounding each 
fiber helps to keep muscle cells working properly. When one 
of these proteins, dystrophin, is absent, the result is Duchenne 
muscular dystrophy; poor or inadequate dystrophin results in 
Becker muscular dystrophy.

The Muscle-Fiber Membrane

proteins

dystrophin

whole muscle

bundle of muscle fibers

muscle fiber membrane
(location of dystrophin)

muscle cell 
membrane
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to find out whether they’re carriers of the 
disease, meaning they could have children 
with the disorder.

To determine which disorder is causing 
a problem, a doctor may order a muscle 
biopsy, the surgical removal of a small 
sample of muscle from the patient. By 
examining this sample, doctors can tell a 
great deal about what’s actually happening 
inside the muscles. Modern techniques 
can use the biopsy to distinguish mus-
cular dystrophies from inflammatory and 
other disorders as well as between differ-
ent forms of dystrophy.

Other tests on the biopsy sample can 
provide information about which muscle 
proteins are present in the muscle cells, 
and whether they’re present in the normal 
amounts and in the right locations. This 
can determine whether the disease is DMD 
(with no dystrophin) or BMD (with some 
dystrophin). 

What can be done to treat 
DMD or BMD?
Thanks to advances in many areas of 
medicine, there are very good therapies 
available to assist with all the effects of 
Duchenne and Becker muscular dys-
trophies. These interventions are being 
improved all the time. MDA clinic physi-
cians can provide referrals to specialists 
and therapists for these forms of care. The 
use of available therapies can help main-
tain comfort and function and prolong life 
expectancy.

Contractures
The impact of DMD and BMD can be mini-
mized significantly by keeping the body as 
flexible, upright and mobile as possible. 
There are several ways to do this.

As muscle deteriorates, a person with 
muscular dystrophy often develops fixa-
tions of the joints, known as contractures. 
If not treated, these will become severe, 

causing discomfort and restricting mobil-
ity and flexibility. Contractures can affect 
the knees, hips, feet, elbows, wrists and 
fingers.

However, there are many ways to mini-
mize and postpone contractures. Range-
of-motion exercises, performed on a 
regular schedule, help delay contractures 
by keeping tendons from shortening pre-
maturely. It’s important that a physical 
therapist show you how to do range-of-
motion exercises correctly.

Braces on the lower legs also can help 
keep the limbs stretched and flexible, 
delaying the onset of contractures.

When contractures have advanced, sur-
gery may be performed to relieve them. A  
tendon release procedure, also called heel 
cord surgery, is often done to treat ankle 
and other contractures while the child is 
still walking. Usually the boy will need to 
wear lower leg braces after this.

Spinal curvatures
In young men with DMD, the spine can be 
gradually pulled into a curved shape. The 
spine may curve from side to side (sco-
liosis) or forward in a “hunchback” shape 
(kyphosis). Scoliosis usually appears after 
a boy has started using a wheelchair full 
time. The “swayback” curvature some-
times seen in those who are still walking 
is called lordosis.

Severe scoliosis can interfere with sitting, 
sleeping and even breathing, so mea-
sures should be taken to try to prevent 
it. Exercises to keep the back as straight 
as possible and advice about sitting and 
sleeping positions can be obtained from a 
physical therapist. 

Spine-straightening surgery involves 
inserting metal rods with hooks into the 
spine. Surgery for youngsters with DMD is 
usually performed in adolescence.

Because of weakened leg muscles, 
boys with DMD have a distinctive way 
of rising from the floor, called Gowers’ 
maneuver. They first get on hands and 
knees, then elevate the posterior, then 
“walk” their hands up the legs to raise 
the upper body.
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Medications
Medications belonging to a group known 
as corticosteroids have been found effec-
tive in slowing the course of DMD. (Data 
for or against corticosteroids in BMD are 
lacking.)

In 2005, the American Academy of 
Neurology released recommendations 
about the use of these drugs in DMD. It 
concluded that: 

•	 Prednisone (available in the United 
States) and deflazacort (not usually 
available in the United States) are ben-
eficial in the treatment of DMD. Seven 
high-quality studies showed a signifi-
cant increase, with these medications, 
in strength, timed muscle function 
(such as time it took a boy to climb 
stairs) and pulmonary function. 

•	 Effective initial treatments are: 0.75 
milligrams per kilogram of body 
weight per day for prednisone, or 0.9 
milligrams per kilogram per day for 
deflazacort.

•	 The dose should be reduced if exces-
sive side effects, such as significant 
weight gain, cataracts, thinning of the 
bones (osteoporosis) or behavioral 
problems, occur. The most frequent 
side effects are weight gain and the 
development of a rounded, puffy face.

•	 Researchers don’t yet know whether 
deflazacort has fewer side effects than 
prednisone.

The optimal age to begin treatment with cor-
ticosteriods has not been determined. Some 
physicians believe corticosteroids should be 
started as soon as the diagnosis is made, 
while others prefer to wait until a boy is hav-
ing difficulty walking. Before starting treat-
ment with corticosteriods, the physician and 
the family should have a balanced discussion 
about anticipated benefits and potential side 
effects.

Calcium supplements and vitamin D are 
often prescribed with prednisone to counter-
act the effects on the bones.

A low-calorie, low-sodium diet is usually 
recommended to help offset the weight gain 
and fluid retention seen with corticosteroids.

Medications that lessen the workload on 
the heart are sometimes prescribed for 
DMD or BMD. (See page 7.)

Braces, standing frames and  
wheelchairs
Braces, also called orthoses, support the 
ankle and foot or extend over the knee. 
Ankle-foot orthoses are sometimes pre-
scribed for night wear to keep the foot 
from pointing downward and keep the 
Achilles tendon stretched while the child is 
sleeping.

Standing for a few hours each day, even 
with minimal weight bearing, promotes 
better circulation, healthier bones and a 
straight spine. A standing walker or stand-
ing frame can assist people with DMD and 
BMD to stand. Some wheelchairs will tilt 
into a standing position.

Sooner or later, all boys with DMD need 
wheelchairs. Many at first use  wheel-
chairs at school or the mall, continuing to 
walk some at home. In Duchenne, it’s typi-
cal for a child to be using a wheelchair full 
time by about age 12. Although the child 
and parents may dread the wheelchair as a 
symbol of disability, most users find they 
are actually more mobile, energetic and 
independent than when trying to walk on 
very weak legs.

Other mobility and positioning aids can 
help those who care for people with DMD 
or BMD. Among the simplest is a transfer 
board for helping the person move in and 
out of the wheelchair. Mechanical lifts, 
shower chairs and electronic beds also 
may be used.

Braces, or “orthoses,” can add sup-
port when muscles are weak.

Range-of-motion exercises help delay 
contractures.
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In what other ways do DMD 
and BMD affect the body?
Pain and sensation
You may be relieved to know that the 
muscle deterioration in Duchenne and 
Becker isn’t usually painful in itself. Some 
people report muscle cramps at times; 
these can usually be treated with over-the-
counter pain relievers.

Also, since muscular dystrophy doesn’t 
affect nerves directly, those who have 
the disorders retain normal sensations of 
touch and other senses. They also usually 
have control over the smooth, or involun-
tary, muscles of the bladder and bowel, 
and have normal sexual functions.

The heart 
Like muscles in the limbs, heart muscles 
also can be weakened by lack of dystro-
phin. Over time, sometimes as early as the 
teen years, the damage done by DMD to 
the heart can become life-threatening. This 
system should be monitored closely, usu-
ally by a pediatric cardiologist.

People with DMD and BMD often develop 
cardiomyopathy — heart muscle weak-
ness — because of a deficiency of dystro-
phin. The muscle layer (myocardium) of 
the heart deteriorates, just as the skeletal 
muscles do, putting the person at risk of 
fatal heart failure.

Some people with BMD have mild skeletal 
muscle involvement but severe cardiac 
problems. 

In 2005, the American Academy of 
Pediatrics released its recommendations 
for people with DMD and BMD and carri-
ers of these diseases.

The academy recommends that those with 
DMD have a complete cardiac evaluation 
by a specialist beginning in early child-
hood and again at least every other year 
until age 10. After that, the evaluations 
should be done every year or at the onset 

of symptoms of heart weakness, such as 
fluid retention or shortness of breath.

For those with BMD, it recommends eval-
uations at least every other year beginning 
at age 10.

Carriers of DMD and BMD are at higher-
than-average risk of developing cardiomy-
opathy. The academy suggests that car-
riers should undergo a complete cardiac 
evaluation in late adolescence or early 
adulthood, or sooner if symptoms occur, 
and that they should be evaluated every 
five years starting at age 25 to 30.

There’s some preliminary evidence that 
treatment with angiotensin converting 
enzyme (ACE) inhibitors and beta block-
ers can slow the course of cardiac muscle 
deterioration in DMD and BMD if the med-
ications are started as soon as abnormali-
ties on an echocardiogram (ultrasound 
imaging of the heart) appear but before 
symptoms occur.

Some people with BMD who have severe 
heart problems but generally good health 
have been successfully treated with heart 
transplants.

Respiratory function
After a boy with DMD is about 10 years 
old, the diaphragm and other muscles 
that operate the lungs may weaken, mak-
ing them less effective at moving air in 
and out. Boys and young men with DMD 
may not complain of shortness of breath. 
Problems that may indicate poor respira-
tory function include headaches, mental 
dullness, difficulty concentrating or stay-
ing awake, and nightmares.

Anyone with a weakened respiratory sys-
tem is also subject to more infections and 
difficulty in coughing. A simple cold can 
quickly progress to pneumonia. During 
infections, it’s important to get prompt 
treatment before a respiratory emergency 
occurs.

Boys with DMD should have regular 
echocardiograms.

Noninvasive ventilation can improve 
sleep quality.

Some experts recommend swimming 
and water exercises.
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As breathing ability declines, the family can 
get a cough assist device or learn proce-
dures to assist with coughing and keep the 
bronchial system free from secretions. A 
respiratory therapist or pulmonologist can 
be consulted for the needed information.

At some point, assisted ventilation may be 
needed to help provide sufficient air flow 
into and out of the lungs.

The first step in using assisted ventilation 
is usually a noninvasive device, meaning 
one that doesn’t require any surgical pro-
cedures. The person receives air under 
pressure through a mask, nosepiece or 
mouthpiece. If round-the-clock ventilatory 
support becomes necessary, it’s possible 
to use noninvasive ventilation full time, 
under the care of a doctor knowledgeable 
in this practice. Some young men choose 
to switch to an invasive system, which 
means that a surgical opening called a 
tracheostomy is performed, allowing air 
to be delivered directly into the trachea 
(windpipe).

MDA’s booklet “Breathe Easy: Respiratory 
Care in Neuromuscular Disorders” gives 
detailed information on this topic.

Intellectual effects
About a third of boys with DMD have 
some degree of learning disability, 
although few are seriously retarded. 
Doctors believe that dystrophin abnormali-
ties in the brain may cause subtle cogni-
tive and behavioral deficits. The learning 
problems seen in some people with DMD 
and BMD occur in three general areas: 
attention focusing, verbal learning and 
memory, and emotional interaction.

Children suspected of having a learning 
disability can be evaluated by a develop-
mental or pediatric neuropsychologist 
through the school system’s special edu-
cation department or with a referral from 
the MDA clinic. If a learning disability is 
diagnosed, educational and psychological 
interventions can begin right away. The 

specialist may prescribe exercises and 
techniques that can help improve these 
deficits, and the school also can provide 
special help with learning.

Can special diets or exercises 
help in DMD and BMD?
Diet
Many people, when they hear the words 
“lack of a protein,” logically ask, “Should 
I eat more protein?” Unfortunately, eating 
more protein has no effect on any of the 
proteins missing in muscular dystrophy.

No special dietary restrictions or additions 
are known to help in DMD or BMD. Most 
doctors recommend a diet similar to that 
for any growing boy, but with a few modi-
fications.

A combination of immobility and weak 
abdominal muscles can lead to severe 
constipation, so the diet should be high in 
fluid and fiber, with fresh fruits and veg-
etables dominant.

For boys who use power wheelchairs, 
take prednisone or who aren’t very active, 
caloric intake should probably be some-
what restricted to keep weight down. 
Obesity puts greater stress on already 
weakened skeletal muscles and the heart. 
Doctors have found that a low-calorie diet 
doesn’t have any harmful effect on the 
muscles.

Those on prednisone and those with 
heart problems also may need a sodium-
restricted diet.

Exercise
Exercise can help build skeletal muscle, 
keep the cardiovascular system healthy, 
and contribute to feeling better. But in 
muscular dystrophy, too much exercise 
could damage muscle. Consult with your 
doctor about how much exercise is best. 
A person with DMD or BMD can exercise 
moderately but shouldn’t go to the point 
of exhaustion.

About a third of boys with DMD have a 
learning disability.



9  DMD/BMD • ©2011 MDA 

Some experts recommend swimming 
and water exercises (aquatic therapy) as 
a good way to keep muscles as toned as 
possible without causing undue stress on 
them. The buoyancy of the water helps 
protect against certain kinds of muscle 
strain and injury. Before undertaking any 
exercise program, make sure you’ve had a 
cardiac evaluation.

Physical and occupational therapy
A physical therapy program is usually part 
of the treatment for DMD and BMD. Your 
MDA clinic physician will refer you to a 
physical therapist for a thorough evalua-
tion and recommendations.

The primary goals of physical therapy are 
to allow greater motion in the joints and to 
prevent contractures and scoliosis.

Occupational therapy focuses on specific 
activities and functions, while physical 
therapy emphasizes mobility and, where 
possible, strengthening of large muscle 
groups. Occupational therapy can help 
with tasks for work, recreation or daily liv-
ing, such as driving, dressing or using a 
computer.

How do families and children 
adjust to DMD or BMD?
When a family member has DMD or BMD, 
all members of the family are affected by 
caregiving demands and emotional reac-
tions. Many people find help and support 
from religious sources, families with simi-
lar experiences, self-help books or profes-
sional counseling. These experts usually 
suggest the following:

For the child
•	 Answer children’s questions about the 

disease when they arise, with honesty 
and in language they understand. 

•	 Always view the child as an individual, 
with the disease only one aspect of his 
life.

•	 Emphasize what the child can do and 
let him find ways to do things he 
wants. Children often find creative 
ways to participate in sports and other 
hobbies.

•	 Treat him as you would any other 
child, providing discipline, responsibil-
ity, hope and love. Don’t overprotect 
him, and do help him become indepen-
dent.

•	 Undertake normal family activities, 
including vacations.

For the family
•	 Respect each other’s emotions and 

stress levels; be kind and patient. 

•	 Schedule regular breaks from caregiv-
ing responsibilities.

•	 Deal with the disease one day at a 
time, one crisis at a time, one year at a 
time. Don’t focus on future complica-
tions.

•	 Give yourself credit for effort and the 
difficulty of your task.

•	 Build a support team, and ask for help 
when you need it.

•	 Get information from every available 
source, starting with MDA.

When a family member has 
DMD or BMD, all members 
of the family are affected 
by caregiving demands and 
emotional reactions.
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On being told their child has a genetic disorder such 
as DMD or BMD, bewildered parents often ask, 

“But it doesn’t run in the family, so how could it be 
genetic?”

DMD can run in a family, even if only one person in the 
biological family has it. This is because of the ways in 
which genetic diseases are inherited.

Both DMD and BMD are inherited in an X-linked pattern. 
That means the gene that sometimes contains a muta-
tion causing these diseases is on the X chromosome. 

Every boy inherits an X chromosome from his mother 
and a Y chromosome from his father, which is what 
makes him male. Girls get two X chromosomes, one 
from each parent. 

Each son born to a woman with a dystrophin mutation 
on one of her two X chromosomes has a 50 percent 
chance of inheriting the flawed gene and having DMD 
or BMD. Each of her daughters has a 50 percent 
chance of inheriting the mutation and being a carrier. 
Carriers usually have no disease symptoms but can 
have a child with the mutation or the disease. DMD 
and BMD carriers are at risk for cardiomyopathy (see 
page 7).

How can a family with no history of DMD or BMD sud-
denly produce a son with the disease? There are two 
possible explanations:

The genetic mutation leading to DMD or BMD may 
have existed in the females of a family for some gen-
erations without anyone knowing it. Perhaps no male 
children were born with the disease, or, even if a boy 
in an earlier generation was affected, relatives may not 
have known what disease he had.

The second possibility is that the child with DMD or 
BMD has a new genetic mutation that arose in one of 
his mother’s egg cells. (Since this mutation isn’t in the 
mother’s blood cells, it’s impossible to detect by stan-
dard carrier testing.) 

Once a mother gives birth to a child with DMD or 
BMD, there’s always the possibility that more than 
one of her egg cells has a dystrophin gene mutation, 
putting her at higher than average risk for passing the 
mutation to another child.

Once the new mutation has been passed to a son or 
daughter, he or she can pass it to the next generation.

A man with DMD or BMD can’t pass the flawed gene 
to his sons because he gives a son a Y chromosome, 
not an X. But he’ll certainly pass it to his daughters, 
because each daughter inherits her father’s only X 
chromosome. They’ll then be carriers, and each of 
their sons will have a 50 percent chance of developing 
the disease, and so on.

A good way to find out more about the inheritance 
pattern in your family is to talk to your MDA clinic phy-
sician or a genetic counselor. Also see MDA’s booklet, 
“Facts About Genetics and Neuromuscular Diseases.”

Females and DMD
Why don’t girls usually get DMD or BMD? When a girl 
inherits a flawed dystrophin gene from one parent, 
she usually also gets a healthy dystrophin gene from 
her other parent, giving her enough of the protein to 
protect her from the disease. Males who inherit the 
mutation get the disease because they have no second 
dystrophin gene to make up for the faulty one.

However, although girls don’t usually get the full 
effects of DMD or BMD, some females with the gene 
flaw are somewhat affected. A minority of females with 
the mutation are manifesting carriers, who usually 
have a mild form of the disorder.

For these women, the dystrophin deficiency may 
result in weaker muscles in the back, legs and arms 
that fatigue easily. Some may even need a wheelchair 
or other mobility aids. Manifesting carriers may have 
heart problems, which can show up as shortness of 
breath or inability to do moderate exercise. The heart 
problems, if untreated, can be quite serious, even life-
threatening.

It’s wise for any potential female carrier of DMD or 
BMD to get a full range of diagnostic tests to find out 
her status. Then, if she is a carrier, regular strength 
evaluations and close cardiac monitoring can help her 
manage any symptoms that may arise.

Does It Run in the Family?
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The MDA website is constantly updated 
with the latest information about the 

neuromuscular diseases in its program. 
See the latest research news at www.
mda.org. 

Since 1986, when MDA-funded research-
ers identified the gene that, when flawed, 
leads to DMD and BMD, scientists 
have built on that foundation to better 
understand the diseases. As of 2007, 
MDA investigators are pursuing several 
directions in search of a way to halt or 
reverse the muscle destruction of these 
disorders.

MDA-supported researchers have created 
a working dystrophin gene without the 
DMD mutation, and they’re now testing 
its safety in a small clinical trial in boys 
with the disease.

In another approach, MDA-supported 
researchers at a biotechnology company 
are testing PTC124, a drug that changes 
the way muscle cells “read” genetic 
instructions, in boys with DMD. In some 
15 percent of boys with the disease, a 
molecular stop signal occurs too early in 
the DNA instructions for a complete dys-
trophin protein to be made. It’s this sig-
nal that PTC124 coaxes cells to ignore.

Other MDA-backed scientists are experi-
menting with antisense oligonucleotides, 
compounds designed to encourage cells 
to skip over any type of genetic error, not 
just a stop signal. These compounds are 
undergoing laboratory testing, and a pilot 
clinical trial in the Netherlands has shown 
promising results.

Still other teams of MDA scientists are 
using stem cells isolated from muscle, 
blood vessels or bone marrow to regen-
erate muscles in laboratory models of 
DMD.

In addition, some groups are testing 
strategies to increase production of the 
protein utrophin, which closely resembles 
dystrophin but is produced normally in 
people with DMD or BMD. Laboratory 
evidence shows that increasing utrophin 
levels can to some extent compensate for 
a dystrophin deficiency.

MDA’s Search for Treatments and Cures
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The Muscular Dystrophy Association 
offers a vast array of services to help 

you and your family deal with DMD or 
BMD. The staff at your local MDA office 
is there to assist you in many ways. The 
Association’s services include:

•	 nationwide network of clinics staffed by 
top neuromuscular disease specialists

•	 MDA summer camps for kids with neu-
romuscular diseases

•	 help with locating durable medical 
equipment through its national equip-
ment program

•	 financial assistance with repairs or 
modifications to all types of durable 
medical equipment

•	 annual occupational, physical, respira-
tory or speech therapy consultations

•	 annual flu shots

•	 support groups for those affected, 
spouses, parents or other caregivers

•	 online support services through the 
e-community myMDA and through 
myMuscleTeam, a program that helps 
recruit and coordinate in-home help

MDA’s public health education program 
helps you stay abreast of research news, 
medical findings and disability information 
through magazines, publications, edu-
cational speakers, seminars, videos and 
newsletters. 

MDA’s website at www.mda.org contains 
thousands of pages of valuable informa-
tion, including disease specifics, research 
findings, clinical trials and past magazine 
articles. 

Everyone registered with MDA automati-
cally receives Quest, MDA’s award-win-
ning quarterly magazine. Quest publishes 
detailed articles about research findings, 
medical and day-to-day care, helpful 
products and devices, social and family 
issues, and much more. Other MDA pub-
lications can be found at www.mda.org/
publications; many booklets are available 
in Spanish. Ask your local office for “MDA 
Services for the Individual, Family and 
Community” and for help with obtaining 
copies of other publications.

If you have any questions about DMD 
or BMD, someone at MDA will help you 
find the answer. To reach your local MDA 
office, call (800) 572-1717.

MDA Is Here to Help You

On the cover:  
Both Andrew, shown here with 
Freckles, and his older brother Julian, 
have received diagnoses of Duchenne 
muscular dystrophy. 
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The Muscular Dystrophy Association 
fights neuromuscular diseases through 

an unparalleled worldwide research effort. 
The following diseases are included in 
MDA’s program:

Muscular Dystrophies
Myotonic dystrophy (Steinert disease) 
Duchenne muscular dystrophy 
Becker muscular dystrophy 
Limb-girdle muscular dystrophy 
Facioscapulohumeral muscular dystrophy 
Congenital muscular dystrophy 
Oculopharyngeal muscular dystrophy 
Distal muscular dystrophy 
Emery-Dreifuss muscular dystrophy

Motor Neuron Diseases
Amyotrophic lateral sclerosis (ALS) 
Infantile progressive spinal  
   muscular atrophy  
   (Type 1, Werdnig-Hoffmann disease) 
Intermediate spinal muscular atrophy   
   (Type 2) 
Juvenile spinal muscular atrophy  
   (Type 3, Kugelberg-Welander disease) 
Adult spinal muscular atrophy (Type 4)  
Spinal-bulbar muscular atrophy  
   (Kennedy disease)

Inflammatory Myopathies
Polymyositis 
Dermatomyositis 
Inclusion-body myositis

Diseases of Neuromuscular 
Junction
Myasthenia gravis 
Lambert-Eaton (myasthenic) syndrome 
Congenital myasthenic syndromes

Diseases of Peripheral Nerve
Charcot-Marie-Tooth disease 
Friedreich’s ataxia 
Dejerine-Sottas disease

Metabolic Diseases of Muscle
Phosphorylase deficiency (McArdle disease) 
Acid maltase deficiency (Pompe disease) 
Phosphofructokinase deficiency  
   (Tarui disease) 
Debrancher enzyme deficiency  
   (Cori or Forbes disease) 
Mitochondrial myopathy 
Carnitine deficiency 
Carnitine palmityl transferase deficiency 
Phosphoglycerate kinase deficiency 
Phosphoglycerate mutase deficiency 
Lactate dehydrogenase deficiency 
Myoadenylate deaminase deficiency

Myopathies Due to Endocrine 
Abnormalities
Hyperthyroid myopathy 
Hypothyroid myopathy

Other Myopathies
Myotonia congenita 
Paramyotonia congenita 
Central core disease 
Nemaline myopathy 
Myotubular myopathy 
Periodic paralysis

MDA’s Purpose and Programs

mda.org • (800) 572-1717

©2009, 2011, Muscular Dystrophy 
Association Inc.
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MDA’s website, mda.org, is  
constantly updated with the latest 
research news and information 
about the diseases in its program. 
Follow MDA on Facebook, Twitter 
and YouTube.
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