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Myocarditis Pathology
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ABSTRACT: Myocarditis or inflammatory cardiomyopathy is inflammation of heart muscle (myocardium)
diagnosed on endomyocardial biopsy (EMB) established by histological, immunological and immune his to
chemical criteria. Myocarditis is most often due to infection by common viruses.
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l. INTRODUCTION
Myocarditis or inflammatory cardiomyopathy is inflammation of heart muscle [1] (myocardium)
diagnosed on endomyocardial biopsy (EMB) established by histological, immunological and
immunohistochemical criteria [2].Myocarditis is most often due to infection by common viruses, such as
parvovirus B19, less commonly nonviral pathogens such as Borrelia burgdorferi (Lyme disease) or
Trypanosoma cruzi, [4, 5] or as a hypersensitivity response to drugs. [3]

. ETIOLOGY

Although the etiology of myocarditis often remains undetermined, a large variety of infectious agents,
systemic diseases, drugs, and toxins can cause the disease.[6,7]Some causes of myocarditis are now largely
historical or occur in very specific scenarios such as sepsis or in immunocompromised patients. Molecular
techniques, mainly (reverse transcriptase)(RT)-PCR amplification,[4,8,9]suggest that viral infections are the
most important cause of myocarditis in North America and Europe with genomes of enterovirus, adenovirus,
influenza viruses, human herpes virus-6 (HHV-6), Epstein-Barr-virus, cytomegalovirus, hepatitis C virus, and
parvovirus B19 reported in the myocardium of patients with myocarditis and DCM. Lymphocytic and giant cell
myocarditis are presumed idiopathic or autoimmune if no viruses are identified in EMB and other known causes
are excluded .[6]Similarly, the diagnosis of idiopathic granulomatous myocarditis (cardiac sarcoidosis) requires
negative stains for microorganisms.[8,9]Autoimmune myocarditis may occur with exclusive cardiac
involvement or in the context of autoimmune disorders with extra-cardiac manifestations, most frequently in
sarcoidosis, hypereosinophilic syndrome, scleroderma, and systemic lupus erythematosus.

1. PATHOGENESIS

In human myocarditis, there is evidence for viral and autoimmune mechanisms, acting in individuals
with or without a genetic predisposition (familial or sporadic cases, respectively). [10]Murine studies of viral
myocarditis are based mostly on Coxsackievirus B3-infected animals, which exhibit strain-specific
susceptibility. Enteroviruses that preferentially enter cardiomyocytes via specific receptors cause severe
cytopathic effects due to virus replication in the first 2 weeks post-infection [11]. As a consequence, a humoral
and cellular immune response, mainly consisting of macrophages and CD4+ and CD8+ T- lymphocytes, is
initiated in resistant animals[12,13] (C57BL/6 mice, Sv129 mice) and leads to the elimination of the infectious
agent within 2 weeks following infection.[4,15,16]

V. DIAGNOSIS
Myocarditis refers to an underlying process that causes inflammation and injury of the heart. It does
not refer to inflammation of the heart as a consequence of some other insult [14]. Many secondary causes, such
as a myocardial infarction, can lead to inflammation of the myocardium and therefore the diagnosis of
myocarditis cannot be made by evidence of inflammation of the myocardium alone.

Myocardial inflammation can be suspected on the basis of electrocardiographic (ECG) results; elevated
C-reactive protein (CRP) and/or Erythrocyte sedimentation rate (ESR) and increased IgM (serology) against
viruses known to affect the myocardium. Markers of myocardial damage (troponin or creatine kinase cardiac
isoenzymes) are elevated.

-Nuclear Imaging
Data on radionuclide evaluation, including antimyosin antibody imaging, are scarce but suggest that its
sensitivity for detecting myocardial inflammation is variable and its specificity low [17]. Due to their limited
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availability and risk from radiation exposure, nuclear techniques are not routinely recommended for the
diagnosis of myocarditis, with the possible exception of sarcoidosis. [18, 19, 20].Thallium 201 and technetium
99m scintigraphy have been used to detect cardiac sarcoidosis but lack specificity. Gallium-67 scintigraphy and
more recently positron emission tomography using 18 fluorodeoxyglucose are probably more sensitive and may
be useful in the acute phase of sarcoidosis and to monitor disease progression. The detection of extracardiac
disease can suggest a diagnosis of cardiac

sarcoidosis.

-Cardiovascular Magnetic Resonance (Cmr) Imaging

Cardiovascular magnetic resonance imaging provides non-invasive tissue characterization of the myocardium
and can support the diagnosis of myocarditis. The timing of CMR in suspected myocarditis will depend upon
local availability and expertise, but it is reasonable to first perform CMR in clinically stable patients, prior to
EMB [21, 22]. It should not be performed in life-threatening presentations where EMB is urgently indicated [23,
24]. Cardiovascular magnetic resonance imaging techniques have been evaluated in animal models of
myocarditis as well as in patients

V. SIGNS AND SYMPTOMS

The signs and symptoms associated with myocarditis are varied, and relate either to the actual
inflammation of the myocardium, or the weakness of the heart muscle that is secondary to the inflammation
[26]. Signs and symptoms of myocarditis include: Chest pain (often described as "stabbing™ in character)
Congestive heart failure (leading to edema, breathlessness and hepatic congestion) Palpitations (due to
arrhythmias) Sudden death (in young adults, myocarditis causes up to 20% of all cases of sudden death) Fever
(especially when infectious, e.g. in rheumatic fever) Symptoms in infants and toddlers tend to be more
nonspecific, with generalized malaise, poor appetite, abdominal pain, and/or chronic cough. Later stages of the
illness will present with respiratory symptoms with increased work of breathing, and is often mistaken for
asthma.

Since myocarditis is often due to a viral illness, many patients give a history of symptoms consistent
with a recent viral infection, including fever, rash, diarrhea, joint pains, and easy fatigue ability [27, 15].
Myocarditis is often associated with pericarditis, and many patients present with signs and symptoms that
suggest concurrent myocarditis and pericarditis.

VI. CAUSES
A large number of causes of myocarditis have been identified, but often a cause cannot be found. In
Europe and North America, viruses are common culprits. Worldwide, however, the most common cause is
Chagas' disease, an illness endemic to Central and South America that is due to infection by the protozoan
Trypanosoma cruzi [22, 28].

VII. INFECTIONS

Viral (adenovirus, parvovirus B19, coxsackie virus, HIV, enterovirus, rubella virus, polio virus,
cytomegalovirus, human herpesvirus 6 and possibly hepatitis C)Protozoan (Trypanosoma cruzi causing Chagas
disease and Toxoplasma gondii)
Bacterial (Brucella, Corynebacterium diphtheriae, gonococcus, Haemophilus influenzae, Actinomyces,
Tropheryma whipplei, Vibrio cholerae, Borrelia burgdorferi, leptospirosis, and Rickettsia)
Fungal (Aspergillus)
Parasitic (ascaris, Echinococcus granulosus, Paragonimus westermani, schistosoma, Taenia solium,
Trichinella spiralis, visceral larva migrans, and Wuchereria bancrofti)
Bacterial myocarditis is rare in patients without immunodeficiency.

-Toxins
Drugs (ethanol, anthracyclines and some other forms of chemotherapy, and antipsychotics, e.g.
clozapine, also some designer drugs such as mephedrone) [8]

-Immunologic
Allergic (acetazolamide, amitriptyline ) Rejection after a heart transplant [29].
Autoantigens (scleroderma, systemic lupus erythematosis, sarcoidosis, systemic vasculitis such as
Churg-Strauss syndrome, and Wegener's granulomatosis)
Toxins (arsenic, toxic shock syndrome toxin, carbon monoxide, or snake venom)
Heavy metals (copper or iron)
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-Physical Agents
Electric shock, hyperpyrexia, and radiation

VIIl.  TREATMENT

The core principle in treatment of myocarditis are optimal care of arrhythmia and of heart failure, and
where supported by evidence, and etiology targeted therapy. As most viral infections cannot be treated with
directed therapy, symptomatic treatment is the only form of therapy for those forms of myocarditis. In the acute
phase, supportive therapy, including bed rest, is indicated [23, 30]. For symptomatic patients, digoxin and
diuretics provide clinical improvement. For patients with moderate to severe dysfunction, cardiac function can
be supported by use of inotropes such as Milrinone in the acute phase, followed by oral therapy with ACE
inhibitors (Captopril, Lisinopril) when tolerated. People who do not respond to conventional therapy are
candidates for bridge therapy with left ventricular assist devices. Heart transplantation is reserved for patients
who fail to improve with conventional therapy.

In several small case series and randomized control trials, systemic corticosteroids have shown to have
beneficial effects in patients with proven myocarditis.However, data on the usefulness of corticosteroids should
be interpreted with caution, since 58% of adults recover spontaneously, while most studies on children and
infants lack control groups.

IX. NATURAL HISTORY

The natural history of myocarditis in community based populations is not known with any accuracy
because there is no widely available noninvasive diagnostic test to confirm the diagnosis. However,
seroepidemiologic studies suggest that the majority of cases of Coxsackie B virus infection are subclinical and
have a benign course [31].In hospital or clinic based referral populations, the natural history of myocarditis
varies with the underlying cause and the presenting symptoms . In the majority of patients who develop
inflammation as evidenced by electrocardiographic (ECG) changes, the inflammatory process is apparently self-
limited without short-term, overt sequelae. More severe ECG changes such as bundle branch block, high degree
AV block, and Q waves are associated with worse long term clinical outcomes. A minority of initially
asymptomatic patients, however, develop HF, serious arrhythmias, disturbances of conduction, or even
circulatory collapse [32]. Rarely, postviral myocarditis may be fatal due to myocardial failure or sudden,
unexpected death.

In contrast, most patients with symptomatic post-viral or lymphocytic myocarditis present with HF and
dilated cardiomyopathy (DCM). However, subtle signs and symptoms of cardiac involvement may be
overshadowed by systemic manifestations of the viral infection. As an example, in the US Myocarditis
Treatment Trial, 89 percent of subjects reported a syndrome consistent with a viral prodrome [33]. Although
only a small fraction of patients with lymphocytic myocarditis present with ventricular arrhythmias, the
percentage of patients with idiopathic ventricular tachycardia [34] who have myocarditis may be as high as 33
percent. Myocarditis may also cause some cases of atrial fibrillation[35]

X.  CONCLUSION
The diagnosis of myocarditis arises from the integration of clinical information,
immunohistochemical analysis, laboratory data and imaging findings

Today, CMR is the main technique for identifying tissue damage secondary to myocarditis, and
concomitantly may allow the exclusion of myocardial damage secondary to M.

Further studies are needed in order to correlate the histological and imaging information with the
various treatment options.
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