Myocarditis and Cardiomyopathies

I. Myocarditis: inflammation of the myocardium that is commonly caused by infectious agents, particularly viruses (MC: Coxsackie B virus; also echovirus, poliovirus). Pathogens can produce cardiac inflammation by: produce cardiac toxins, direct invasion of the myocardium; autoimmune response
a. Acute- rapid onset of systemic symptoms

b. Subacute- moderate symptoms that you wouldn’t thick myocarditis (fatigue, dyspnea)

c. Chronic- Insidious onset least onset of symptoms

d. Different drugs, chemicals, metabolic disorders, or radiation can also cause it

e.  It any occur in an acute, subacute, or chronic form

f. Inflammation may involve the myocardial cell, interstitium, and/or vascular elements

II. Clinical manifestations:
a. Asymptomatic patients generally have focal myocarditis, diagnosed as an incidental finding at autopsy, with a reported incidence varying between 1% and 7%

b. Symptomatic patients may have a predominantly systemic illness (fatigue, dyspnea) with few signs of cardiac involvement

i. Cardiac involvement is persistent resting tachycardia and mild EKG changes

c. Cardiac presentation includes: dull, constant (muscle) pain and maybe pericardial signs
d. Focal myocarditis with features of acute myocardial infarction is noted

e. Presentation with arrhythmia conduction disturbance and occasionally with sudden death

f. Some patients may present with pulmonary or systemic emboli

III. Physical Examination: commonly reveals tachycardia, S1 is often soft; S3, S4 are frequent, and a soft apical systolic murmur (mitral regurgitation) may be present. No diastolic murmurs. May have friction rub associated with pericarditis
a. Heart size is usually normal in asymptomatic patients but may be enlarged in patients with heart failure or pericardial effusion; may have findings of CHF

b. EKG: MC abnormalities involve the S-T segment and the T wave (ventricles aren’t repolarizing normally), but atrial and ventricular arrhythmias and atrioventricular (AV) conduction defects may result. Pathologic Q waves are rare. Complete AV block is usually transient but occasionally results in sudden death.

c. CXR: cardiac size is normal. Pericardial effusion with pericarditis. Signs of pulmonary venous congestion (pulmonary edema)

IV. Diagnosis:
a. Transvenous endomyocardial biopsy is a safe method of establishing the diagnosis and assessing the results of therapy in severe cases of myocarditis

b. Noninvasive techniques: echocardiography and radionuclide angiography may be useful for detecting impaired left ventricular performance or pericardial effusion

V. Treatment: supportive including rest and oxygen
a. CHF treated with digitalis, diuretics, and vasodilators

b. Currently, most authorities recommend that immunosuppressive therapy (steroids) be used in acute viral myocarditis only as a last resort

VI. Cardiomyopathy: group of diseases that affect the heart muscle itself and are not a result of HTN, congenital or acquired valvular, coronary or pericardial abnormalities Primary myocardial disease 
a. Dilated cardiomyopathies are characterized by: dilated ventricles lead to systolic problems
b. Hypertrophic cardiomyopathies: mostly left ventricle; abnormal diastolic function
c. Restrictive cardiomyopathies have elements of both

VII. Dilated Cardiomyopathy
a. Dilated Cardiomyopathy: ventricular chamber enlargement and dilation (may also effect atria), accompanied by an alteration in systolic pump function that results in clinical syndrome of CHF

i. Diffuse myocardial damage leads to dilation as result of increased residual volume caused by reduced ejection fraction; may partially compensate on the basis of the Frank-Starling mechanism
ii. Eventually, hypertrophy results- although wall thickness is generally normal

b. Etiology and Epidemiology:
i. 1 in 3 cases of CHF is due to dilated cardiomyopathy
ii. Related to heavy alcohol intake; total abstinence may produce dramatic recovery

iii. Severe hypophosphatemia in burn patients, prolonged respiratory alkalosis and DKA treatment resulting in serum phosphate <1.0mg/dl; replenishment of phosphate= complete recovery.

iv. Lithium, cyclophosphamide, doxorubicin, daunorubicin- cardiotoxic effects
v. Pregnant females during postpartum period

c. Clinical manifestations: bilateral ventricles
i. Dyspnea, effort intolerance, orthopnea, paroxysmal nocturnal dyspnea, pulmonary edema, palpitations, fatigue, dependent edema, JVD, hepatomegaly, ascites, S3, S4, lateral PMI (cardiomegaly)
1. In early phases, only objective evidence may be signs of circulatory insufficiency occurring with imposed stress (physical exercise). Progressive impairement of cardiac function develops.

2. Symptomatic phase is result of elevated filling pressures and resulting venous congestion 

3. Reduced cardiac output- decreases GFR and increases sodium reabsorption
4. Prominent symptom of generalized fatigue results from subnormal resting cardiac output

a. Mitral regurgitation- apical systolic murmurs

b. Tricuspid regurgitation- left sternal border systolic murmur

5. Pressure build-up may result in mitral and tricuspid regurgitation

6. Simultaneous involvement of both heart chambers
d. Diagnosis:
i. CXR: cardiomegaly (biventricular/biatrial enlargement), pulmonary edema
ii. EKG: sinus tachycardia, conduction disturbances, biventricular and biatrial enlargement

iii. Echo: confirm diagnosis and quantitatively assess ventricular function; accurate for wall motion abnormalities
1. Left ventricle internal dimension is increased; ventricular septum and posterior left ventricular walls are of normal thickness. Percentage of thickening and excursion of both walls during systole are reduced. Degree of left ventricular dilation is variable. Reduced ejection fraction is generally associated with a diffuse reduction in contractility. Commonly demonstrates moderate regurgitation across mitral and tricuspid valves even in the absence of murmurs

iv. Radionuclide angiography: accurately assesses the ejection fraction and wall motion abnormalities
v. Cardiac catheterization: to assess severity of coexisting valvular disease, to assess presence of associated coronary artery disease, to evaluate the acute effects of therapeutic interventions

e. Treatment: symptomatics or supportive
i. Vasodilators: reductions of both preload and afterload are desirable endpoints in the setting of increased filling pressures and result in decreased ventricular volume, reduced wall tension, decreased oxygen and metabolic demands, and often an increase in cardiac output

1. IV nitroprusside, sublingual and oral nitrates, ACE inhibitors, hydralazine

ii. Digitalis, diuretics

iii. Catecholamines: therapeutically potent beta-adrenergic effects on the myocardium are dopamine and dobutamine; restricted use for advanced refractory heart failure

iv. Beta-blockers:

1. Report favorable long-term effect- carvediol (alpha and beta blockade for CHF)

v. Cardiac transplantation

1. Young patient with advanced cardiac damage that is refractory to medical treatment and no other organ damage (pulmonary)

VIII. Hypertrophic cardiomyopathy
a. Hypertrophic cardiomyopathy: form of primary myocardial disease with a characteristic clinical and pathologic expression. AKA: idiopathic hypertrophic subaortic stenosis (IHSS), though this disease may occur without left ventricular outflow obstruction

i. Underlying cause and pathogenesis of this disease are largely unknown, genetic predisposition

b. Pathophysiology: remarkably uniform, massive, but asymmetric hypertrophy with thickening of both the atria and ventricles but most significantly of the left ventricle
i. Changes occur in both systolic and diastolic left ventricular function- effects on pressures, flow

ii. Integrity of overall systolic function is well preserved until the end stage- hyperkinetic function

iii. Intraventricular septum is much more massively hypertrophied than the free wall
iv. Asymmetric septal hypertrophy may provide the necessary hemodynamic conditions that produce a dynamic outflow obstruction. Outflow obstruction begins after the onset of early uninterrupted ejection- rapid ejection of blood through anatomically narrowed outflow space

v. Decreased preload, increased contractility, and increased heart rate will worsen symptoms of outflow obstruction
vi. Mitral regurgitation is demonstrated in about 90% of obstructive patients

vii. Distensibility and compliance of the hypertrophied ventricles are reduced, with resulting elevation in end-diastolic pressure without an increase in volume-early, rapid, passive filling is impaired, necessitating stronger atrial contraction to deliver diastolic inflow

c. Clinical manifestations
i. Right side: affected by hyperdynamic left ventricles: edema, pulmonary congestion, JVD, hepatomegaly
ii. Left side: often effort-related syncope, dizziness, arrhythmia, effort angina, palpitations, S4 murmurs may be heard: valvular regurgitation and/or stenosis: murmur is increased with valsalva maneuver
d. Diagnosis:
i. 12-lead ECG: left ventricular hypertrophy, increased QRS voltage or ST-T wave changes in the lateral precordial leads (V4-V6)

ii. CXR: often normal, enlarged heart, pulmonary venous engorgement may be seen

iii. Echocardiography: useful for evaluating thickness of interventricular septum and left ventricular posterior wall; their movements in systole; the end-diastolic and end-systolic dimensions of the left ventricular cavity; left ventricular outflow size, and functional aspects of mitral and aortic 

1. Dynamic left ventricular outflow obstruction is diagnosed by analyzing the systolic motion of the mitral valve. Anterior mitral leaflet with its apposition against the interventricular septum localizes the outflow obstruction

iv. Cardiac catheterization: demonstrate a dynamic left ventricular outflow obstruction and more precise measurements of flow and pressure
e. Treatment: medical and surgical management are at present palliative

i. Improve symptoms, ameliorate outflow obstruction, improve left ventricular compliance (S4), suppress arrhythmias, and prevent major complications (bacterial endocarditis, thromboembolism)

ii. Patient education: sudden severe physical activity (i.e. competitive sports) increases the risk of sudden death
f. Medical management:
i. Cardiac drugs: beta and calcium channel blockers

ii. Prophylactic antibiotics for bacterial endocarditis

g. Surgery: transaortic ventriculomyotomy or ventriculomyectomy

i. Symptomatic improvement is often dramatic, along with reduction or abolition of the systolic murmur and other features of left ventricular outflow obstruction

1. Patients may develop emboli due to vessel injury

h. Prognosis:
i. Sudden cardiac death is the most common cause of death in patients with HCM

IX. Restrictive Cardiomyopathy
a. Restrictive cardiomyopathy: resembles restrictive pericarditis with a predominant hemodynamic abnormality is diastolic restriction of ventricular filling
b. Etiology: Variety of infiltrative or fibrotic pathology involving myocardium: amyloidosis, sarcoidosis, endomyocardial fibrosis, hypereosinophilic endocarditis, carcinoid, hemochromatosis, Wilson’s disease
c. Pathophysiology: diastolic restriction of ventricular filling results in elevations of atrial and venous pressures. Ventricular size is often normal or mildly enlarged with muscle stiffness and mild thickening. The endocardium may be scarred and thickened. The atria may be dilated. The valves are generally spared except in endomyocardial fibrosis, in which the AV valves are predominantly involved. The etiologic diagnosis rests on histological identification of the specific infiltration
d. Clinical manifestations: predominantly those of pulmonary and systemic venous congestion- symptoms and signs of left and right heart failure are often present: no clinical cardiomegaly
e. Diagnosis:
i. CXR: atrial enlargement with mild ventricular enlargement and pulmonary venous congestion, pulmonary edema, and pleural effusions are commonly present

ii. EKG: sinus tachycardia with low voltage QRS and diffuse ST-T changes

iii. Echocardiogram: characteristically thickened walls with a normal or slightly enlarged ventricular cavity and moderate to marked dilation of the atria. Reduced systolic function impaired diastolic filling. Mitral and tricuspid regurgitation are also commonly present( more common in endomyocardial fibrosis) 

iv. Needle biopsy may be especially useful in this regard and may assist in therapy in some instances, for example, hemochromatosis or sarcoidosis

f. Treatment: Don’t reduce venous pressure markedly toward normal, because a sharp reduction in cardiac output and a drop in blood pressure may result. No demonstrated beneficial role of vasodilators. Also, moderate tachycardia is beneficial in maintaining cardiac output, since the stroke volume is limited by diastolic restriction of filling, Digitalis therapy may have no beneficial effect in the absence of left ventricular enlargement, and the resulting bradycardia may reduce cardiac output

i. No good treatment
g. Prognosis:
i. Most of the conditions causing restrictive cardiomyopathy have a poor prognosis and rapidly deteriorating course. Surgical resection of fibrotic Endocardium has been undertaken with some success in patients with endomyocardial fibrosis.

ii. Cardiac transplantation is the only other option
