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Figure 287-5 Schematic diagram demonstrating the possible progression from infection through direct, secondary, and autoimmune
responses to dilated cardiomyopathy. Most of the supporting evidence for this sequence is derived from animal models. It is not known to what
degree persistent infection and/or ongoing immune responses contribute to ongoing myocardial injury in the chronic phase.
The Dallas Criteria for myocarditis on endomyocardial biopsy
include lymphocytic infiltrate with evidence of myocyte necrosis
(Fig. 287-7) and are negative in 80–90% of patients with clinical
myocarditis. Negative Dallas Criteria can reflect sampling error or
early resolution of lymphocytic infiltrates, but also the insensitivity
of the test when inflammation results from cytokines and antibodymediated injury. Routine histologic examination of endomyocardial
biopsy rarely reveals a specific infective etiology, such as toxoplasmosis
or Cytomegalovirus. Immunohistochemistry of myocardial biopsy
samples is commonly used to identify active lymphocyte subtypes and
may also detect upregulation of HLA antigens and the presence of
complement components attributed to inflammation, but the specificity and significance of these findings are uncertain.
An increase in circulating viral titers between acute and convalescent blood samples supports a diagnosis of acute viral myocarditis with
potential spontaneous improvement. There is no established role for

Figure 287-6 Magnetic resonance image of myocarditis showing
the typical mid-wall location (arrow) for late gadolinium enhancement from cardiac inflammation and scarring. (Image courtesy of Ron
Blankstein, MD, and Marcelo Di Carli, MD, Division of Nuclear Medicine,
Brigham and Women’s Hospital, Boston.)
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measuring circulating anti-heart antibodies, which may be the result,
rather than a cause, of myocardial injury and have been found also
in patients with coronary artery disease and genetic cardiomyopathy.
Patients with recent or ongoing viral syndromes can be classified
into three levels of diagnosis:

Cardiomyopathy and Myocarditis
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1. Possible subclinical acute myocarditis is diagnosed when a patient
has a typical viral syndrome but no cardiac symptoms, with one or
more of the following:
• Elevated biomarkers of cardiac injury (troponin or CK-MB)
• ECG findings suggestive of acute injury
• Reduced left ventricular ejection fraction or regional wall motion
• Abnormality on cardiac imaging, usually echocardiography

Figure 287-7 Acute myocarditis. Microscopic image of an endomyocardial biopsy showing massive infiltration with mononuclear
cells and occasional eosinophils associated with clear myocyte damage. The myocyte nuclei are enlarged and reactive. Such extensive
involvement of the myocardium would lead to extensive replacement fibrosis even if the inflammatory response could be suppressed.
Hematoxylin and eosin–stained section, 200× original magnification.
(Image courtesy of Robert Padera, MD, PhD, Department of Pathology,
Brigham and Women’s Hospital, Boston.)
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