Management of Valvular Heart Disease – Gallaghan – 16-07-03
95% of all valvular heart disease is mitral regurgitation or aortic stenosis. These will be dealt with here. 

Mitral regurgitation (Lilly pp 176)

Aetiology: The aetiology is related to the structural components of a heart valve: annulus, valve leaflets, papillary muscle, chordae tendonae
· Myxomatous degeneration of valve: mitral valve prolapse

· Papillary muscle: IHD

· Chordae tendonae: infective endocarditis, RF

· Leaflets: hypertrophic cardiomyopathy, LV hypertrophy

Pathophysiology: In sequence:
· Initial problems: 1) elevated LA volume & pressure, 2) reduced CO, 3) volume related stress on LV during diastole
· Further consequences depend on the following factors: 1) area of mitral orifice regurgitant, 2) pressure difference btw LV & LA, 3) pressure in systemic circulation, 4) LA compliance, 5) duration of regurgitation with each systole. 

· Regurgitant fraction = Volume of MR / LV stroke volume

Consider the factors mentioned above, and how it will affect the regurgitant fraction. 
· Acute MR: LA atrial compliance is minimal ( sudden increase in LA pressure ( transmitted to pulmonary circulation ( pulmonary oedema (medical emergency) ( RH pressures passively rise to maintain forward flow. Eventually, Frank-Starling Mechanism compensates. 

· Chronic MR (myxomatous degeneration, RF): LA compliance is maximal ( no sudden increase in LA pressure ( pulmonary circulation not affected. The problem now is: CO decreases because blood tends to go into compliant LA ( LA dilates ( atrial fibrillation. Also LV dilates ( initially Frank-Starling mechanism compensates (like Acute MR) ( eventually, contractility is lost ( heart failure. 

Clinical Manifestations: Relate to the pathophysiology:

· Acute MR: symptoms of pulmonary oedema ( dyspnoea. 
· Severe acute MR: PND, orthopnoea.

· Chronic MR: symptoms of low CO ( fatigue, weakness. 

· Severe chronic MR: symptoms of RHF ( ascites, hepatomegaly, peripheral oedema. 

Clinical findings: 

· Pan-systolic murmur radiating to axilla

· Distinguish from AS by asking patient to clinch fists ( MR gets louder. 

· Irregularly irregular pulse

Investigations:

· CXR: LV + LA enlargement (chronic)

· ECG: LV + LA enlargement (chronic)

· Catheterisation: identify ischaemic cause. Large “v” wave in PCWP. 
Management / Treatment:

· Objectives: augment CO, reduce regurgitation, relieve pulmonary congestion. 
· Medical therapy: IV diuretics (relieve congestion) + vasodilators (reduce resistance to forward flow ( augment CO). 

· Surgical therapy: Mitral valve repair for young patients with myxomatous involvement. Mitral valve replacement for older patients with severe pathology. 

Aortic Stenosis (Lilly pp 181)
Aetiology: 
· Rheumatic Fever (95% of such patients also have mitral valve involvement)

· Congenital deformation of bicuspid valve: degeneration or calcification
Pathophysiology: In sequence:
· Aortic stenosis ( elevated LVP ( compensatory concentric hypertrophy to reduce wall stress ( compliance decreased ( diastolic LV pressure elevated ( compensatory LA hypertrophy to fill “stiff” LV ( atrial fibrillation. Eventually, LV contractile dysfunction occurs ( heart failure. 
Clinical Manifestations: Relate to pathophysiology:
· Dyspnoea: Initially AS does not cause elevated mean LA pressure. Chronic AS causes LV contractile dysfunction ( chronically elevated LA pressure ( pulmonary congestion. 
· Angina: Myocardial oxygen demand is increased because: 1) increase muscle mass for same perfusion, 2) elevated diastolic LV pressures means reduced coronary perfusion. 

· Syncope: LV compensates to maintain CO at rest, but during exercise CO is below required levels. Peripheral vasodilation to musculature also causes impact. 
Clinical findings: 
· Crescendo-descrendo systolic murmur
· Weak carotid artery upstroke

· Soft S2

Investigations:
· ECG: LV hypertrophy

· Echocardiography: LV thickness

· Catheterisation: assess IHD

Management / Treatment:
· Mild AS: medical therapy (i.e.: avoid vasodilator drugs)
· Severe AS: valve replacement
