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DUCHENNE MUSCULAR DYSTROPHY 
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INTRODUCTION 

Duchenne muscular dystrophy (DMD) is an X-linked disorder, which mostly affects males. It is a rare and severe progressive 
inherited neuromuscular disorder, which is caused by the out-of-frame mutations in the dystrophin’s gene leading to the absence of the 
dystrophin protein. DMD is characterized by weakness and wasting of muscles of pelvic region followed by shoulder muscles. Muscle 
weakness and atrophy spread to affect the trunk and forearms and progresses to other muscles of the body. 

 
It is commonly diagnosed between the ages of 3 and 5 years when there is delay in the achievement of motor 

milestones. Females are carriers most of the time, but in 5%–22% of the cases, they exhibit clinical symptoms ranging from mild muscle 
weakness to severe cardiac involvement. It is a progressive disorder and individuals with this condition mostly requires wheelchair 
during their teenage years. Complications like cardiomyopathy and respiratory disease may develops. 

 
DEFINITION 

Duchenne Muscular Dystrophy (DMD) is the commonest and most severe type of muscular dystrophy. DMD is an X-linked 
recessive disorder caused by mutations in the dystrophin (DMD) gene. Recurrent myofiber damage, chronic inflammation, progressive 
fibrosis, and dysfunction of muscle stem cells occurs due to the complete lack of the dystrophin proteins. 

 
INCIDENCE 

 The pooled global prevalence of Duchenne Muscular Dystrophy is 7.1 cases per 100,000 males and 2.8 cases per 100,000 in the 
general population. 

 The pooled global DMD birth prevalence is 19.8 per 100,000 live male births. 
 
CAUSES 

 DMD is inherited as an X-linked disease. X-linked genetic disorders are conditions caused by an abnormal gene on the X 
chromosome and manifest mostly in males. 

 DMD is caused by mutations of the DMD gene. 
 Spontaneous mutation of the dystrophin gene that occurs randomly for unknown reasons. 

 
Females that have a defective gene present on one of their X chromosomes are carriers and usually do not display symptoms. 

Carrier females who develop symptoms of DMD are also at risk for developing heart abnormalities, which may present as exercise 
intolerance or shortness of breath. If left untreated, heart abnormalities can cause life-threatening complications in such affected females.  
Female carriers of an X-linked disorder have a 25% chance with each pregnancy to have a carrier daughter, 25% chance to have a non-
carrier daughter, 25% chance to have a son affected with the disease and a 25% chance to have an unaffected son. 
 

 If a male inherits an X chromosome from the m other that contains a defective gene, he will develop the disease. A male with 
an X-linked disorder who is able to reproduce, will pass the defective gene to all of his daughters who will be the carriers. 

 
The DMD gene regulates the production of a protein dystrophin which appears to play an essential role in maintaining the 

integrity of cell membrane in skeletal (voluntary) and cardiac muscle cells. Dystrophin is found attached to the inner side of the 
membrane that surrounds muscle fibers. Mutation of the DMD gene results in absence of the dystrophin protein, leading to degeneration 
of muscle fibers. The body can regenerate some muscle fibers, but over time more and more muscle fiber is lost. Such degeneration 
leads to the symptoms and findings associated with DMD.  
 
CLINICAL MANIFESTATION 

 Weakness of the limb muscles close to the trunk progresses to the legs and then then the arms 
 Slow Growth Velocity in the first year of life 
 Late walker 
 Enlargement of the calf muscles or thigh muscles (pseudohypertrophy) in toddlers 
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 Frequent and clumpsy falls, trouble in climbing stairs, running, use of hand support to bring to an upright position in pre-schooler 
 Walk on toes or balls of feet, waddling gait, frequent fall. Belly stick out or shoulder is pulled back to maintain balanced, difficulty 

in raising arms in school age 
 Need to use a wheelchair by the age of 12 
 Requires assistance or mechanical support for activities involving the arms,legs or trunk. In teen age. 
 Patients often die in their late teens or 20s from respiratory or cardionmyopathy. 
 Muscles cramps 
 Headache, mental dullness, difficulty in concentration, insomnia, nightmares 
 Poor pulmonary function 
 Weak respiratory muscles increase risk for respiratory infection 
 Learning disability-attention focusing, verbal learning amd memory and emotional interaction. 

 
DIAGNOSIS OF DMD 

 Detailed Patient history collection, and a variety of specialized tests including molecular genetic tests. If the genetic tests are not 
informative, surgical removal and microscopic examination (biopsy) of affected muscle tissue that may reveal characteristic 
changes to muscle fibers. 

 Blood investigation (e.g., creatine kinase) that evaluate the presence and levels of certain proteins in muscle 
(immunohistochemistry). 

 Molecular genetic tests - of deoxyribonucleic acid (DNA) to identify specific a genetic mutation including deletions, duplications 
or single point mutations.  

 Muscle biopsy samples that can determine the presence and levels of specific proteins within cells.  
 Various techniques such as immunostaining, immunofluorescence or Western blot (immunoblot) can be used. These tests involve 

the use of certain antibodies that react to certain proteins such as dystrophin.  
 Tissue samples from muscle biopsies are exposed to these antibodies and the results can determine whether a specific muscle 

protein is present in the cells and in what quantity or what size. 
 
TREATMENT 
Medical Treatment 

 Corticosteroids, example are prednisone and deflazacort (Emflaza), mode of action of these medicine that is improve the muscle 
strength and delay the muscle dystrophy. Side effects of this category of drugs include weight gain and weakened bones, 
increasing fracture risk. 

 Newer drugs include eteplirsen (Exondys 51), the first medication to be approved by the Food and Drug Administration (FDA) 
specifically to treat some people with Duchenne muscular dystrophy. It was conditionally approved in 2016. 

 In 2019, the FDA approved golodirsen (Vyondys 53) for treatment of some people with Duchenne dystrophy who have a certain 
genetic mutation. 

 Heart medications, such as angiotensin-converting enzyme (ACE) inhibitors or beta blockers, if muscular dystrophy damages 
the heart. 

 
Therapy 

Several types of therapy and assistive devices can improve the quality and sometimes the length of life in people who have 
muscular dystrophy. Examples include: 
 Range-of-motion and stretching exercises: Muscular dystrophy reduce the flexibility and mobility of joints. Range-of-motion 

exercises can help to keep joints as flexible as possible. 
 Exercise:  Low-impact aerobic exercise, such as walking and swimming, can help maintain strength, mobility and general health. 

Some types of strengthening exercises also might be helpful.  
 Braces: Braces can help keep muscles and tendons stretched and flexible and slow down the progression of contractures. Braces 

help in mobility by giving support for weakened muscles. 
 Mobility aids: Canes, walkers and wheelchairs can help maintain mobility and independence. 
 Breathing assistance: As respiratory muscles weaken; a sleep apnea device might help improve oxygen delivery during the night. 

Some people with severe muscular dystrophy need to use a machine that forces air in and out of their lungs (ventilator). 
 Driving muscle growth:  involves inhibiting the actions of a naturally occurring protein called myostatin that limits muscle 

growth. In healthy muscle, myostatin performs an important role: It pushes back against growth signals to maintain muscle at a 
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reasonable size. But in DMD, where muscle loss contributes to a decline in function, myostatin exacerbates the problem. Thus, 
researchers hope that blocking myostatin may allow DMD muscles to grow larger and stronger.eg Pfizer is developing a 
myostatin inhibitor 

 
COMPLICATIONS 

 Cardiomyopathy (can also occur in female carriers, who should also be screened) 
 Congestive heart failure (rare) 
 Deformities 
 Heart arrhythmias (rare) 
 Mental impairment (varies, usually minimal) 
 Permanent, progressive disability, including decreased mobility and decreased ability to care for self 
 Pneumonia or other respiratory infections 
 Respiratory failure 

 
PREVENTING AND TREATING COMPLICATIONS OF DMD 

 Early identification is important to prevent complications and prolong life.  
 Pneumococcal vaccine to help prevent pneumonia, and annual influenza vaccine for children six months of age and older.  
 Echocardiography or cardiac magnetic resonance imaging and early treatment for cardiomyopathy, starting at the time of 

diagnosis or at around age six years. Female carriers may be screened beginning in the teens 
 Nocturnal non-invasive ventilation or respiratory assistance during periods of lung infection is recommended. Begin Lung 

function test around age 9 or 10 years and repeat several times per year. 
 Ensure the child has a diet rich in calcium and vitamin D to reduce the risk of fracture.  Monitor child’s weight. Vitamin D levels 

should be checked periodically. 
 Physical therapy can help to maintain muscle function and prevent joint stiffening. During the early stages of the disease, gentle 

exercise like swimming can help keep muscles active. 
 Leg braces can assist with standing and walking. X-rays of the spine may be taken periodically to monitor for scoliosis once the 

child can no longer walk independently. 
 Surgery help correct joint contractures, especially at the ankle. Lengthening and transferring tendons can return the joint to its 

normal position and prolong walking with, and sometimes even without, braces. 
 Spinal fusion operations are effective in correcting deformities and maintaining an upright sitting position in a wheelchair.  

 
PROGNOSIS: 

Duchenne muscular dystrophy is a progressive disorder leading to worsening disability. Recent studies reveal the survival of 
patient with DMD is improving with advances in respiratory care and cardiac care.  Survival of up to 35 years of age has been reported. 
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