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Definition: infection of the cardiac valves or mural surface of the endocardium, resulting in the formation of an adherent mass of thrombotic debris and organisms.

Divided into:

· Acute: high virulent organisms (staphylococcus aureus), infect even normal valves, progress rapidly, little local host reaction.

· Subacute: infection of previously abnormal valves by organisms of low virulence ((-hemolytic streptococci), progress slowly, induce local inflammatory reaction. 

Infective Endocarditis: Etiology, Pathogenesis

· Bacteremia: i.v. drug abusers, elsewhere infection, previous dental, surgical or interventional procedure (catheterization).

· In some cases the source of bacteremia is occult.

· Infective endocarditis is a particularly difficult infection to eradicate because of the avascular nature of the heart valves.

Infective Endocarditis: Risk Factors

· Cardiac abnormalities: chronic valvular diseases, high pressure shunts within the heart (small ventricular septal defects).

· Prosthetic heart valves.

· Intravenous drug abusers.
· Children born with congenital heart diseases are predisposed to bacterial endocarditis.
Infective Endocarditis: Causative Organisms

· Most common of non prosthetic valves (50-60%): (-Hemolytic (viridans) streptococci, which attack previously damaged valves. (please note different text books name different organism).
· Staphylococcus attack healthy or deformed valves (10-20%).

· Prosthetic valve endocarditis is caused commonly by coagulase-negative staphylococci (e.g., S. epidermidis).
Infective Endocarditis: Morphology

· Valvular vegetations containing bacteria or other organisms.

· Aortic and mitral valves are the most common sites. (right side valves in i.v.users)

· Vegetations may be single or multiple, involve one or more valve(s), differ in appearance according to the causative agent.

· Vegetations: may obstruct valve orifice, lead to rupture of ( the leaflets, cordae tendineae, or papillary muscles), abscess in perivalvular tissue (ring abscess), friable vegetations may become systemic emboli( infarcts + abscesses.

· Micro: large number of organisms + fibrin and blood cells. Neutrophilic inflammatory reaction occurs the infection extends beyond the avascular valves. 
Infective Subacute Endocarditis: Morphology

· Vegetations are firmer, less destructive, and ring abscess are uncommon. 

· Micro: Granulation tissue is seen at the base of the vegetations, later: fibrosis, calcifications and chronic inflammatory infiltrates. Systemic emboli may develop but they don’t undergo suppuration.

Infective Endocarditis: Clinical

· Onset: gradual or explosive (~organisms).

· Low-grade fever, malaise, weight loss.

· High fever, shaking chills.

· Cardiac murmurs.

· Enlargement of spleen, clubbing of digits (particularly in subacute cases).

· Systemic emboli (neurologic deficits, retinal abnormalities, necrosis of digits, and infarcts of the myocardium.

· Pulmonary emboli in right-sided endocarditis.

· Mycotic aneurysms.

· Petechiae (due to micro emboli or deposition of immune complexes.

· Renal lesions: renal infarcts and glomerulonephritis.

· Valvular regurgitation and congestive heart failure due to progressive valvular destruction.

· Blood culture for aerobic and anaerobic organisms is very important (only minority of cases remain negative).
Nonbacterial Thrombotic Endocarditis
NBTE (marantic endocarditis)

· Characterized by the deposition of small masses of fibrin, platelets, and other blood components on the leaflets of the cardiac valves (sterile).

· Pathogenesis/ association:

· Subtle endothelial abnormalities.

· Hypercoagulability.

· Association with malignancy (50%).

· Nonbacterial Thrombotic Endocarditis

· Gross:groups of small nodules on the lines of valve closure (similar to those of acute rheumatic fever), valve leaflets are normal.

· Aortic valve most common site.

· Micro: fibrin and platelets aggregates, no inflammation or fibrosis.

· Clinically asymptomatic, if large: may embolize, may become infected.
(Libman-Sacks) endocarditis 

· Less commonly, noninfective, verrucous (Libman-Sacks) endocarditis attributable to elevated levels of circulating immune complexes may occur in patients with systemic lupus erythematosus 
Pericarditis

· Primary: mostly viral, sometimes by other microorganisms (pyogenic bacteria, mycobacteria and fungi.

· Secondary to: acute myocardial infarction, cardiac surgery, or radiation to the mediastinum.

· Associated systemic disorders, mostly with uremia.

· Less common 2ndry causes: rheumatic fever, SLE, and metastatic malignancies (bloody effusions).

· Cause immediate hemodynamic complications, if significant effusion is present.

· Resolve without significant sequelae.

· Progress to chronic fibrosing process.
Acute Pericarditis: Morphology

· In uremia, and acute rheumatic fever: the exudate is fibrinous and impart a shaggy irregular pericardial surface (bread and butter pericarditis).

· Viral pericarditis ( fibrinous exudate.

· Acute bacterial pericarditis ( fibrinopurulent pericarditis.

· Tuberculosis( caseous materials.

· Pericardial metastases: irregular nodules.

· Exudate usually resolve unless there is excessive suppuration or caseation, where healing leads to chronic pericarditis.
Chronic Pericarditis: Morphology

· Ranges from delicates adhesions to dense fibrotic scars that obliterate the pericardial space.

· In extreme cases the heart can’t expand during diastole : constrictive pericarditis.
Pericarditis: Clinical

· Atypical chest pain (worse on reclining).

· High pitch friction rub.

· Significant exudate( cardiac tamponade ( faint distant heart sounds, distended neck veins, declining cardiac output, and shock.

· Chronic constrictive pericarditis ( venous distension and low cardiac output. 
Hemopericardium 
· Accumulation of large amounts of blood in the pericardial space is called as hemopericardium.
· Hemopericardium  can be seen in rupture of the myocardium secondary to acute myocardial infarction. It may also be seen in pericarditis especially when it is secondary to metastatic nodule in the pericardial space.

