Cardiovascular System III

Valvular Heart Disease

· Usually left sided valves

· Previously: chronic rheumatic heart disease

    Now:    Calcific aortic stenosis

Mitral valve prolapse

· Infective endocarditis is still common

· Difficult to diagnose

· Hence significant problem

Stenosis

Failure to open complete ( prevents forward flow

Almost always due to problem with the cusps

Imposes a pressure load

Insufficiency or regurgitation

Failure to close completely ( allows reverse flow

· Cusps

· Valve ring

· Chordae tendinae

· Papillary muscle

Imposes a volume load on the chamber

Acute Rheumatic Fever

Agent – Streptococcus pyogenes (usually, an URTI)

Pathogenesis – cross reaction between antistreptococcal antibodies and tissue antigens

Leson – Aschoff body

Jones Criteris (revised) For Guidance In the Diagnosis of Rheumatic Fever
Major Manifestations

Carditis, polyarthritis(large joints, and moves from joint to joint), chorea, erythema marginatum, subcutaneous nodules

Minor manifestations:

Clinical : previous rheumatic fever or rheumatic heart disease, arthralgia, fever

Laboratory :acute phase reactions – ESR, c-reactive protein, leukocytosis, prolonged P-R interval

Supporting Evidence of Streptococcal infection:

Increase titer of streptococcal antibodies

ASO (antistreptolysin O), other antibodies

Positive throat culture for goup A streptococcus

Recent scarlet fever

Erythema marginatum (pink rash with a margin, sinous, varies again from day to day)

Aschoff Body

Pathonomonic of Rheumatic Fever

3 phases:

1. exudative – pibrinoid necrosis of collagen

2. cellular (owl eye cells)(caterpillar longitudinally cut)

-anitschkow cell (aschoff cell, cardiac histiocyte)


-Aschoff Giant Cells


-lymphocytes, plasma cells

3. Fibrotic

Acute rheumatic carditis

Pancarditis

· Pericarditis

· Myocarditis

· Endocarditis valvulitis (in particular)

· Along the line of closure of the cusps

Rheumatic Valvulitis and Endocarditis – Acute Lesions

· Usually left-sided valves

· Do more work, hence more susceptible to trauma

· Vegetations on line of closure of valves

Frequency of Valve Involvement In Rheumatic Heart Disease
40-50% Mitral valve

15-20% Aortic valve

35-40% Mitral and aortic valve

2-3% Mitral, aortic and tricuspid valve

(mitral is the most commonly affected)

Chronic Rheumatic Heart Disease

· Complication of acute rheumatic fever, especially with repeated attacks

· Due to fibrosis of valves, chordae tendinae and papillary muscle

Rheumatic Valvulitis and endocarditis – chronic lesions

	Fibrous bridging of valvular commisures
	Valvular stenosis

	Calcification
	

	Cusp retraction
	Valvular incompetence

	Fibrosis of chordae tendinae and papillary muscles
	


Complications Of Rheumatic Heart Disease
· Congestive cardiac failure

· Mural thrombi (due to slow/turbulent flow)
· Embolism (in systemic circulation)
· Infective endocarditis

· Arrhythmias

Mitral Stenosis
Cause

Almost always a complication of rheumatic heart disease

Effects

· Elevated LA pressure ( LA dilatation

· Musal thrombosis in LA

· Atrial fibrillation

· Pulmonary hypertension

· Pulmonary oedema

· Right ventricular hypertrophy and failure

Mitral Incompetence
Causes

1. Rheumatic heart disease

2. floppy valve syndrome

3. papillary muscle ischemia

4. dilatation of valve ring

e.g. heart failure, Marfan’s syndrome

Effects

1. atrial fibrillation

2. left ventricular failure

If acute mitral incompetence, severe pulmonary congestion and edema

Aortic Stenosis

Causes

1. rheumatic heart disease

2. calcific aortic stenosis

3. infective endocarditis

4. congenital bicuspid valve

Effects

1. left ventricular hypertrophy and failure

2. predisposition to myocardial ischemia

3. sudden death

Aortic Incompetence

Causes

1. rheumatic heart disease

2. calcific aortic stenosis

3. infective endocarditis

4. dilatation of valve ring

e.g. cardiovascular syphilis

Effects

1. left ventricular hypertrophy and failoure

2. predisposition to myocardial ischemia

Infective Endocarditis
An illness caused by microbial infection of the cardiac valves or endocardium

Incidence

Approximately 6-7 cases/100,000/year which equal to approx. 160-176 cases/annum in Singapore

Infective Endocarditis
1. pre-existing cardiac anomaly

2. colonization or invasion of heart valves or mural endocardium by microbiologic agent

3. morphology – bulky vegetations on heart valves

Infective Endocarditis
1. native valve

a. underlying abnormality

i. rheumatic heart disease

ii. VSD

b. normal valve

i. IV drug abusers (right sided)
2. Prosthetic Valves

Frequency of Valve Involvement by Infective Endocarditis
25-30% Mitral valve

25-35% Aortic valve

10% mitral and aortic valves

10% tricuspid valve

10% prosthesis

10% congenital heart disease

Pathogenesis of Infective Endocarditis

1. Derangement of blood flow ( jet streams

a. Low pressure areas

2. Formation of sterile platelet-fibrin deposits

3. seeding of (2) by blood-borne organisms

4. clumping of bacteria due to agglutinating antibodies

Infective Endocarditis
Heart:

Friable bulky bacteria-laden vegetations on heart valves

Histology:

Tangled mass of fibrin and masses of organisms

Difficult to get rid of infection due to poor microcirculation
Circulating Organisms

· mouth

· gut

· respiratory tract

· genitourinary tract

· surgery

· indwelling vascular catheters

· mainline drug addiction

· incidence of I.E. on “normal valves (20-65% of all patients with I.E.)

Microbiology

General medical patients

- strept. Viridans – 75% of diagnosed

Geriatrics

Infective Endocarditis – Complications

1. Local

a. Valve rupture

b. Myocardial ring abcess

c. Suppurative pericarditis

2. distant

a. embolic – organ infarction and abcess formation

b. immune complex mediated – valculitis, glomerulonephritis

c. others – anemia of chronic disease, splenomegaly

Complications of Artificial Heart Valves
1. Thromboembolism

a. If patient excessively anticoagulated, then hemorrhage

2. infective endocarditis

3. valve deterioration with valvular insufficiency

4. others – mechanical hymolysis
