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Heart: Cardiomyopathies
•

•

Definition:
o Usually described as a “complex and heterogeneous” group of diseases, which
tells you that they are only partially understood
o As there is no strict definition, the term cardiomyopathy is sometimes used for
any process that affects the myocyte. For example, ischemic cardiomyopathy
and alcoholic cardiomyopathy are commonly seen.
o In 1980, the WHO defined them as idiopathic diseases of heart muscle, not from
ischemia, hypertension, valvular abnormalities or congenital defects
o In 2008, WHO defined them as structural abnormalities of heart muscle with
associated abnormal function, often due to genetic defects
 Some classifications include the channelopathies, some do not
Classification:
o Phenotypes based on ECHO findings, with a specific etiology (e.g. mutated
protein) if known
A. Dilated cardiomyopathy (DCM)
• Ventricular dilation with decreased ejection fraction (<40%).
Pathophysiology is systolic dysfunction.
B. Hypertrophic cardiomyopathy (HCM)
• Left ventricular hypertrophy with preserved ejection fraction.
Pathophysiology is diastolic dysfunction (i.e. decreased filling)
C. Restrictive cardiomyopathy (RCM)
• Normal left ventricle with decreased filling (identified by atrial dilation).
Pathophysiology is diastolic dysfunction.

Dilated Cardiomyopathy (DCM)
•

1

Hereditary
o Serve as a model disease process for DCM
o Accounts for about one-third of cases; most commonly cytoskeleton proteins,
e.g. titin and dystrophin
o Presentation: CHF in middle-age
o Diagnosis
 Diagnosis of exclusion (dilation is the common end pathway for all
chronic progressive heart disease)
 Positive family history; usually autosomal dominant
• A major problem is that genotype only roughly correlates with
phenotype.
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Dilated Cardiomyopathy: Excluding other causes of CHF
80% of CHF is caused by three diseases:
1. Ischemia
2. Hypertension
3. Valvular disease

Angiography
Blood pressure
Auscultation, ECHO

Less common causes include:
1.
2.
3.
4.

•
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Toxicity
Viral myocarditis
Infiltration
Fibrosis

Ethanol, chemotherapy (especially doxorubicin), cocaine
History of recent illness, EKG, biopsy
Hemochromatosis, amyloidosis
Gadolinium MRI, biopsy

Infectious myocarditis
o Second commonest cause of DCM (about 10% of cases)
o In the USA, usually viral; in South America, T. cruzi (trypanosomiasis)
o Pathophysiology: systemic viruses
 E.g. Coxsackie B, adenovirus, Parvo B19, influenza
 Unclear how much damage is direct cytotoxicity versus immune damage
of infected cells by cytotoxic lymphocytes
 Viral myocarditis has wide spectrum of clinical manifestations, from
benign self-limited disease to dilated CHF over days to weeks
o Diagnosis:
 CHF developing within weeks of systemic viral illness
 Evidence of myocyte death (increased CK or troponins)
 Heart biopsy (gold standard; available in transplant centers)
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Hypertrophic Cardiomyopathy (HCM)
•

•

Definition:
o Model for genetic heart disease as two-thirds have identifiable gene
o ECHO phenotype of left ventricular hypertrophy with preserved EF
Pathophysiology
o Mutations in sarcomere contractile proteins
 > 10 proteins with >1500 mutations to date
 Myosin binding protein C is most common, then myosin heavy chain

o Wide variety of morphologies, most common leads to left ventricular outflow
obstruction due to hypertrophy of the high septum interfering with the mitral
valve
o Myocytes form an abnormal architecture called “myocyte disarray”
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o There is hypertrophy in the walls of the blood vessels in the septum associated
with fibrosis
 Fibrosis is highly correlated with arrhythmias

•

Presentation:
o Most are asymptomatic, so identified by family genetic testing or systolic
murmur
 The finding of a genetic abnormality (1/200 prevalence) only correlates
roughly with symptomatic disease (1/500 prevalence)
o Symptoms:
 Dyspnea/CHF: due to LVOT, arrhythmias or myocyte dysfunction
 Chest pain: not due to coronary artery disease but increased demand
(hypertrophy) with decreased supply (small vessel disease)
 Syncope: conduction defects
o Physical examination:
 The upper septal hypertrophy causes outflow tract obstruction and
abnormal motion of the mitral valve, resulting in a systolic murmur (like
aortic stenosis). Unlike most murmurs, the loudness decreases with an
increase in preload and increases with a decrease (many opinions as to
why). The murmur also decreases with an increase in afterload (e.g.
handgrip maneuver).

o Diagnosis:
 EKG: abnormal >90% of cases, usually LVH
 ECHO: LVH (> 15 mm anywhere localized or generalized)
 Genetic testing not used for diagnosis because of the poor correlation
between genotype and clinical expression
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Natural history:
o Symptomatic patients have a 1 %/year mortality
Treatment
o Medical: β-blockers to minimize sympathetic effects
o Implantable defibrillator for ventricular arrhythmias

Restrictive Cardiomyopathy (RCM)
Definition: heart failure showing normal left ventricle on ECHO exam with decreased
filling (confirmed by bilateral atrial enlargement)
• Pathophysiology
o Infiltration:
 Amyloidosis:
• Hereditary: transthyretin (TTR)
o TTR is a transport protein made in the liver (Transporter of
Amyloid proteins are
Thyroxine and Retinol (i.e. Vitamin A). It easily β-pleats to
designated A with an
form amyloid (called ATTR) and this is seen commonly in
abbreviation of the fibril
old age as an incidental finding, called senile cardiac
protein that is βpleating, e.g. ATTR
amyloidosis.
o Numerous SNPs lead to a mutant TTR that accumulates
rapidly as amyloid and can cause a life-threatening
restrictive cardiac disease, familial amyloid
cardiomyopathy.
• Acquired: multiple myeloma
o The β-pleating light chain forms amyloid (AL) which can be
found in all organs. Heart is involved about 50% of cases
and is symptomatic in about 25%.
 Hemochromatosis
•
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Increased absorption of iron leads to systemic organ damage,
with heart damage late in the process.

o Fibrosis:
 In the USA, cardiac fibrosis is usually secondary to inflammatory diseases
such as scleroderma, rheumatoid arthritis and sarcoidosis.
o The decreased compliance of the ventricle leads to decreased filling from the
diastolic dysfunction. This is difficult to measure directly and so it is inferred
from the secondary atrial enlargement.
Diagnosis:
o RCM can be difficult to differentiate from constrictive pericarditis as both have
decreased filling
o ECHO
o Biopsy
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Do You Know It?
Heart: Cardiomyopathies
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-

What is the definition of a cardiomyopathy?

-

Classify the cardiomyopathies by ECHO:

-

Describe these dilated cardiomyopathies (DCM) by presentation, pathophysiology and
natural history:
o Hereditary
o Infectious

-

If DCM is a “diagnosis of exclusion” what must be excluded?

-

Draw a sarcomere.

-

Describe hypertrophic cardiomyopathy, HCM, (presentation, pathophysiology and
natural history.

-

What are the features of a systolic murmur that suggest that it is due to HCM?

-

What is the commonest cause of a restrictive cardiomyopathy?
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