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Mitral Valve Disease
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The role of the physical examination in the evaluation of patients with
valvular heart disease is also considered in Chaps. 51e and 267; of
electrocardiography (ECG) in Chap. 268; of echocardiography and
other noninvasive imaging techniques in Chap. 270e; and of cardiac
catheterization and angiography in Chap. 272.

TABLE 284-1 Major Causes of Mitral Valve Disease
Valve Lesion
Mitral stenosis

Mitral regurgitation

Etiologies
Rheumatic fever
Congenital
Severe mitral annular calcification
SLE, RA
Acute
Endocarditis
Papillary muscle rupture (post-MI)
Trauma
Chordal rupture/leaflet flail (MVP, IE)
Chronic
Myxomatous (MVP)
Rheumatic fever
Endocarditis (healed)
Mitral annular calcification
Congenital (cleft, AV canal)
HOCM with SAM
Ischemic (LV remodeling)
Dilated cardiomyopathy
Radiation

Abbreviations: AV, atrioventricular; IE, infective endocarditis; HOCM, hypertrophic
obstructive cardiomyopathy; LV, left ventricular; MI, myocardial infarction; MVP, mitral
valve prolapse; RA, rheumatoid arthritis; SAM, systolic anterior motion; SLE, systemic
lupus erythematosus.
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Mitral Valve Disease

ETIOLOGY AND PATHOLOGY
Rheumatic fever is the leading cause of mitral stenosis (MS)
(Table 284-1). Other less common etiologies of obstruction to left ventricular inflow include congenital mitral valve stenosis, cor triatriatum,
mitral annular calcification with extension onto the leaflets, systemic
lupus erythematosus, rheumatoid arthritis, left atrial myxoma, and
infective endocarditis with large vegetations. Pure or predominant
MS occurs in approximately 40% of all patients with rheumatic heart
disease and a history of rheumatic fever (Chap. 381). In other patients
with rheumatic heart disease, lesser degrees of MS may accompany
mitral regurgitation (MR) and aortic valve disease. With reductions
in the incidence of acute rheumatic fever, particularly in temperate
climates and developed countries, the incidence of MS has declined
considerably over the past several decades. However, it remains a
major problem in developing nations, especially in tropical and semitropical climates.
In rheumatic MS, chronic inflammation leads to diffuse thickening
of the valve leaflets with formation of fibrous tissue and/or calcific
deposits. The mitral commissures fuse, the chordae tendineae fuse and
shorten, the valvular cusps become rigid, and these changes, in turn,
lead to narrowing at the apex of the funnel-shaped (“fish-mouth”)
valve. Although the initial insult to the mitral valve is rheumatic, later
changes may be exacerbated by a nonspecific process resulting from
trauma to the valve due to altered flow patterns. Calcification of the

PATHOPHYSIOLOGY
In normal adults, the area of the mitral valve orifice is 4–6 cm2. In
the presence of significant obstruction, i.e., when the orifice area is
reduced to < ~2 cm2, blood can flow from the LA to the left ventricle
(LV) only if propelled by an abnormally elevated left atrioventricular
pressure gradient, the hemodynamic hallmark of MS. When the mitral
valve opening is reduced to <1.5 cm2, referred to as “severe” MS, an
LA pressure of ~25 mmHg is required to maintain a normal cardiac
output (CO). The elevated pulmonary venous and pulmonary arterial
(PA) wedge pressures reduce pulmonary compliance, contributing to
exertional dyspnea. The first bouts of dyspnea are usually precipitated
by clinical events that increase the rate of blood flow across the mitral
orifice, resulting in further elevation of the LA pressure (see below).
To assess the severity of obstruction hemodynamically, both the
transvalvular pressure gradient and the flow rate must be measured
(Chap. 272). The latter depends not only on the CO but on the heart
rate, as well. An increase in heart rate shortens diastole proportionately
more than systole and diminishes the time available for flow across the
mitral valve. Therefore, at any given level of CO, tachycardia, including
that associated with rapid AF, augments the transvalvular pressure
gradient and elevates further the LA pressure. Similar considerations
apply to the pathophysiology of tricuspid stenosis.
The LV diastolic pressure and ejection fraction (EF) are normal in
isolated MS. In MS and sinus rhythm, the elevated LA and PA wedge
pressures exhibit a prominent atrial contraction pattern (a wave) and
a gradual pressure decline after the v wave and mitral valve opening
(y descent). In severe MS and whenever pulmonary vascular resistance
is significantly increased, the PA pressure (PAP) is elevated at rest and
rises further during exercise, often causing secondary elevations of
right ventricular (RV) end-diastolic pressure and volume.
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MITRAL STENOSIS

stenotic mitral valve immobilizes the leaflets and narrows the orifice 1539
further. Thrombus formation and arterial embolization may arise
from the calcific valve itself, but in patients with atrial fibrillation
(AF), thrombi arise more frequently from the dilated left atrium (LA),
particularly from within the LA appendage.

Cardiac Output In patients with severe MS (mitral valve orifice 1–1.5 cm2),
the CO is normal or almost so at rest, but rises subnormally during
exertion. In patients with very severe MS (valve area <1 cm2), particularly those in whom pulmonary vascular resistance is markedly
elevated, the CO is subnormal at rest and may fail to rise or may even
decline during activity.
Pulmonary Hypertension The clinical and hemodynamic features of
MS are influenced importantly by the level of the PAP. Pulmonary
hypertension results from: (1) passive backward transmission of the
elevated LA pressure; (2) pulmonary arteriolar constriction (the socalled “second stenosis”), which presumably is triggered by LA and
pulmonary venous hypertension (reactive pulmonary hypertension);
(3) interstitial edema in the walls of the small pulmonary vessels; and
(4) at end stage, organic obliterative changes in the pulmonary vascular
bed. Severe pulmonary hypertension results in RV enlargement, secondary tricuspid regurgitation (TR), and pulmonic regurgitation (PR),
as well as right-sided heart failure.
SYMPTOMS
In temperate climates, the latent period between the initial attack of
rheumatic carditis (in the increasingly rare circumstances in which a
history of one can be elicited) and the development of symptoms due
to MS is generally about two decades; most patients begin to experience disability in the fourth decade of life. Studies carried out before
the development of mitral valvotomy revealed that once a patient with
MS became seriously symptomatic, the disease progressed inexorably
to death within 2–5 years.
In patients whose mitral orifices are large enough to accommodate a
normal blood flow with only mild elevations of LA pressure, marked elevations of this pressure leading to dyspnea and cough may be precipitated
by sudden changes in the heart rate, volume status, or CO, as, for example,
with severe exertion, excitement, fever, severe anemia, paroxysmal AF
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