
DILATED CARDIOMYOPATHY

Dilated or congestive cardiomyopathy (DCM) is diagnosed when the heart is enlarged (dilated) and the pumping  
chambers contract poorly (usually left side worse than right). A diagram and echocardiogram comparing a normal heart 
and a heart with DCM are shown in figure 1a and figure 1b.

This condition is the most common form of cardiomyopathy and accounts for approximately 55–60% of all childhood 
cardiomyopathies. According to the pediatric cardiomyopathy registry database, this form of myopathy is detected 
in roughly one per 200,000 children with roughly one new case per 160,000 children reported each year in the United 
States. It can have both genetic and infectious/environmental causes.

It is more commonly diagnosed in younger children with the average age at diagnosis being 2 years. Dilated  
cardiomyopathy can be familial (genetic), and it is estimated that 20–30% of children with DCM have a relative  
with the disease, although they may not have been diagnosed or have symptoms.

Signs and symptoms of DCM

Dilated cardiomyopathy can appear along a spectrum of no symptoms, subtle symptoms or, in the more severe cases, 
congestive heart failure (CHF), which occurs when the heart is unable to pump blood well enough to meet the body  
tissue needs for oxygen and nutrients.

When only subtle symptoms exist, infants and young children are sometimes diagnosed with a viral upper respiratory 
tract infection or recurrent “pneumonia” without realizing that a heart problem is the basis for these symptoms. Older 



Diagnosis of DCM

Once there is clinical suspicion based on the patient history and physical exam, the diagnosis of DCM is primarily based 
on echocardiography. With this test, your physician will be using ultrasound beams to evaluate the heart looking for 
dilated chambers and decreased pump function. Along with the echocardiogram, there are other tests that will likely be 
done to confirm the diagnosis or provide clues as to the cause.

A chest X-ray will show the heart size and can be used as a reference to follow increases in heart size that may occur 
over time. An electrocardiogram, or EKG, records the electrical conduction through the heart and is used to look for 
evidence of thickened or enlarged chambers as well as abnormal heart beats that can occur in children with this  
diagnosis. To more completely evaluate for the presence or absence of these abnormal heart rhythms, which may effect 
treatment, your doctor may also order a Holter monitor which records heart beats over a 24–48 hour period. A treadmill 
test can also be useful in some children (beyond age 5–7 years) who can cooperate with this study. This exercise test is 
used to assess the energy reserve of your child’s heart and, in cases when children do not respond adequately to 
medicines, this test may also help predict the need for heart transplantation.

Depending on your child’s age, a battery of blood tests may be done in order to identify treatable causes for the  
cardiomyopathy. This may include testing for certain viral infections such as adenovirus and the Coxsackie viruses  
as they have been associated with DCM especially in younger children. In many cases, no cause is discovered,  
and the cardiomyopathy may be referred to as “idiopathic” (cause unknown). Many heart failure specialists believe  
this “idiopathic” form of the cardiomyopathy is genetic. While genetic screening has not yet become a standard  
procedure, some physicians may send blood to molecular testing labs located in a few centers around the country so 
that limited genetic testing can be performed looking for possible mutations currently known to cause dilated  
cardiomyopathy. If your physicians believe the cause is genetic (especially common in older children and adolescents), 
evaluation, usually with echo, of other family members is recommended to rule out presence of this disease in other 
close relatives (parents, siblings).

Finally, in more advanced cases of DCM, cardiac catheterization may be performed. During this procedure, a catheter 
(thin plastic tube) will be slowly advanced through an artery or vein into the heart (while watching its course on a TV 
monitor) so that pressures within the heart chambers can be measured. A cardiac biopsy, which involves removing tiny 
pieces of heart muscle for inspection under the microscope, may be performed to help distinguish between infectious 
and genetic causes. The information provided during the catheterization may also be helpful if transplantation is being 
considered as one of the treatment options for your child.
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Causes of DCM

While other causes of DCM have been identified and are briefly discussed in other sections of this brochure,  
mounting scientific evidence is beginning to suggest that individual genetic “mutations” may be among the more  
common causes of DCM in children. For a greater understanding of the basics of human inheritance patterns and  
a more detailed discussion of the potential genetic causes of DCM, the reader is encouraged to read separate 
sections entitled “Overview of Inheritance” and “Genetics of Cardiomyopathies” printed elsewhere in this brochure.

Current Treatment

Currently, there are no therapies that can “cure” DCM; however, many treatments are available that can improve  
symptoms and decrease risk in children with DCM. The choice of a specific therapy depends on the clinical condition  
of the child, the risk of dangerous events and the ability of the child to tolerate the therapy. In the following sections,  
current medical and non-medical therapies for DCM are summarized. 

Medical Therapy

The majority of children with DCM have signs and symptoms of heart failure. The most common types of medications 
used to treat heart failure include diuretics, inotropic agents, afterload reducing agents and beta-blockers.

Diuretics, sometimes called “water pills,” reduce excess fluid in the lungs or other organs by increasing urine production. 
The loss of excess fluid reduces the workload of the heart, reduces swelling and helps children breathe more easily.  
Diuretics can be given either orally or intravenously. Common diuretics include furosemide, spironolactone, bumetanide 
and metolazone. Common side effects of diuretics include dehydration and abnormalities in the blood chemistries  
(particularly potassium loss). 

Inotropic Agents are used to help the heart contract more effectively. Inotropic medications and are most commonly 
used intravenously to support children who have severe heart failure and are not stable enough to be home. Common 
types of inotropic medications include:

• Digoxin (taken by mouth): improves the contraction of the heart. Side effects include low heart rate, and, with high
blood levels, vomiting and abnormal heart rhythm.

• Dobutamine, dopamine, epinephrine, norepinephrine (intravenous medications given in the hospital): medications that
increase blood pressure and the strength of heart contractions. Side effects include increased heart rate, arrhythmias
and for some, constriction of the arteries.

• Vasopressin (intravenous medication): increases blood pressure and improves blood flow to the kidneys. Side effects
include excessive constriction of the arteries and low sodium.

• Milrinone (intravenous medication): improves heart contraction and decreases the work of the heart by relaxing the
arteries. Side effects include low blood pressure, arrhythmias and headaches.

Afterload Reducing Agents reduce the work of the heart by relaxing the arteries and allowing the blood to flow more 
easily to the body. Common afterload reducing medications include:

• Angiotensin converting enzyme inhibitors (ACE inhibitors): captopril, enalapril, lisinopril, monopril (taken by mouth). Side
effects include low blood pressure, low white blood cell count, high potassium levels and kidney or liver abnormalities.

• Angiotensin I Blocker: Losartan (taken by mouth). Side effects include diarrhea, muscle cramps and dizziness.

• Milrinone is an inotropic agent (see above) that also relaxes the arteries.

Beta-blockers slow the heartbeat and reduce the work needed for contraction of the heart muscle. Slowing down the 
heart rate can help to keep a weakened heart from overworking. In some cases, beta-blockers allow an enlarged heart 
to become more normal in size. Common beta-blockers (taken by mouth) include carvedilol, metoprolol, propanolol and 
atenolol. Side effects include dizziness, low heart rate, low blood pressure, and, in some cases, fluid retention, fatigue, 
impaired school performance and depression.
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In addition to improving the symptoms of heart failure, ACE inhibitors and beta-blockers have been shown to return  
the heart size toward normal and lessen the number of deaths and hospitalizations in adult patients with dilated  
cardiomyopathy without symptoms. An ACE inhibitor is recommended in children with dilated cardiomyopathy even  
in the absence of symptoms. Currently, no firm recommendations are available for beta-blockers in children.

Anticoagulation Medications

In children with a heart that does not contract well, there is a risk of blood clots forming inside the heart possibly leading 
to a stroke. Anticoagulation medications, also known as blood thinners are often used in these situations. The choice  
of anticoagulation drug depends on how likely it is that a blood clot will form. Less strong anticoagulation medications  
include aspirin and dipyridamole. Stronger anticoagulation drugs are warfarin, heparin, and enoxaparin; these drugs  
require careful monitoring with regular blood testing. While variable, common side effects of anti-coagulants include 
excessive bruising or bleeding from otherwise minor skin injuries, interaction with other medications and, for warfarin, 



Biventricular Pacemaker: 

In recent promising studies in adult patients with dilated cardiomyopathy, a special pacemaker that can pace both the 
right and left ventricles has been designed. This system, which has to be specially timed, allows the two ventricles to 
contract together and improves the synchrony of contraction between the walls of the left ventricle. Study results have 
shown that, when added to other medical treatments, this mode of pacing has helped some patients live longer with 
fewer hospitalizations and, in some cases, has decreased the need for transplantation. 

At the time of this publication, use of bi-ventricular pacing in children is in the early stages of development. It is not yet 
known which children may benefit most from this form of pacing or the best way to implant the system. Nonetheless,  
this approach is considered an adjunctive therapy to medicines that patients are already receiving and should not be 
thought of as a medicine replacement. Over the next few years, study results in children in whom bi-ventricular pacing  
is being used may help cardiologists better understand which patients may benefit most from this therapy and under 
what circumstances. 

Surgical Options for DCM

No surgery has been effective in improving the heart function in dilated cardiomyopathy. In a few patients with a severely 
dilated left ventricle and a very leaky (regurgitant) mitral valve, surgery to repair or replace the mitral valve may help the 
heart function improve temporarily. Heart transplantation is the only effective surgery offered for patients with DCM who 



In children with DCM, approximately 35% recover completely, 35% stabilize and the remaining may progressively 
worsen. Children with DCM are more prone to congestive heart failure and have a higher rate of heart transplantation 
compared with other forms of cardiomyopathy. However, improved medical therapy may eventually change this scenario. 



Diet

All children with DCM should follow a healthy diet. The recommendations published in 2005 by the United States  
Department of Agriculture (USDA) can be found at the following website address: http://www.mypyramid.gov/. Certain 
types of DCM are associated with an inability to digest certain types of food, and in these cases, a special diet is  
developed in consultation with metabolic specialists. In children with dilated cardiomyopathy and heart failure, a low salt 
diet is recommended to avoid fluid retention. 

Some children with heart failure may not grow well. In these cases, a diet that increases calories is recommended. 
Children who are taking some medications may have low levels of magnesium or potassium and a diet that has a higher 
amount of one or both of these two electrolytes may be recommended. Some children with severe heart failure can retain 
extra body fluid, and it may be necessary to limit the amount that a child can drink to prevent fluid from accumulating in 
the lungs. 

Health Maintenance

Routine pediatric care is important for children with DCM. Regular well child visits and standard childhood immunizations 
should be performed. The influenza vaccine should be administered on a yearly basis. Children under age 2 should 
receive Synagis for protection against respiratory syncytial virus (RSV). 

A medical alert bracelet is an important safety measure for children with DCM. In the event of an emergency, these 
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