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This Journal feature begins with a case vignette highlighting
a common clinical problem. Evidence supporting various
strategies is then presented, followed by a review of formal
guidelines, when they exist. The article ends with the author’s
clinical recommendations.

EVALUATION AND MANAGEMENT OF
CHRONIC MITRAL REGURGITATION

CaTHERINE M. OT1T0, M.D.

A 56-year-old man with no history of cardiac
disease and no cardiac symptoms has a holosys-
tolic murmur at the apex that radiates to the ax-
illa. Echocardiography shows moderate mitral re-
gurgitation with mild left ventricular dilatation.
How should this patient’s care be managed?

HERE are about 500,000 discharge diagnoses
of mitral-valve disease annually in the United

States.! However, estimates of the prevalence
of mitral regurgitation are confounded by the pres-
ence of benign flow murmurs in many adults and by
the small amount of physiologic regurgitation de-
tected on echocardiography in 80 percent of adults.
Only about 18,000 patients undergo mitral-valve sur-
gery annually, suggesting that most patients with a
diagnosis of mitral regurgitation never need surgical
intervention. Thus, the challenge for the clinician is
first to determine which patients have pathologic mi-
tral regurgitation and then to provide them with ap-
propriate care.

THE CLINICAL PROBLEM
Causation

Normal mitral-valve function depends on the com-
plex interactions of all the components of the valve
apparatus (Fig. 1). In surgical serics, the most com-
mon causes of severe mitral regurgitation are mitral-
valve prolapse (20 to 70 percent of cases), ischemia
(13 to 30 percent), rheumatic heart disease (3 to 40
percent), and endocarditis (10 to 12 percent).? Al-
though mitral-valve prolapse is common in surgical
series, most patients with mitral-valve prolapse have
only mild disease and never need surgery. Mitral-valve
prolapse and ischemic disease are also common in pa-
tients with milder regurgitation, but the most com-
mon causes are ventricular dilatation and systolic dys-
function. In the elderly, mitral regurgitation may be
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due to annular calcification; typically, regurgitation
in older persons is mild to moderate and intervention
is rarely necessary. Accurate identification of the mech-
anism of mitral regurgitation is essential because the
clinical outcome, the medical therapy prescribed, and
the potential need for surgical intervention depend
as much on the cause as on the severity of discase.

Pathophysiological Process

Chronic left ventricular volume overload as a result
of mitral regurgitation leads to compensatory dilata-
tion of the left ventricle. Although this response ini-
tially maintains cardiac output, myocardial decompen-
sation eventually results in symptoms of heart failure
and an increased risk of sudden death.? In some pa-
tients, left ventricular contractility is irreversibly im-
paired in the absence of symptoms.* In addition, back-
flow into the left atrium results in enlargement of the
left atrium, atrial fibrillation, and elevated pulmo-
nary pressures.

Diagnosis

Mitral regurgitation may be diagnosed on the ba-
sis of the presence of a systolic murmur in asympto-
matic adults or incidentally when echocardiography
is performed for other indications. Some patients with
primary disease of the valve leaflets present with symp-
toms of heart failure, atrial fibrillation, or endocardi-
tis. The symptoms may be precipitated by a super-
imposed hemodynamic stress, such as that induced by
pregnancy, anemia, or an infection. In patdents with
secondary regurgitation, valve dysfunction is most of-
ten identified during an evaluation of the underlying
disease process.

On physical examination, the murmur of mitral
regurgitation is classically an apical holosystolic mur-
mur that radiates to the axilla. However, physical exam-
ination is not always reliable in distinguishing mitral
regurgitation from other types of systolic murmurs
and does not provide an accurate measure of the se-
verity of regurgitation.’ On electrocardiography and
chest radiography, evidence of enlargement of the
left atrium, left ventricle, or both is scen only late in
the course of discase and is not sensitive or specific
for the diagnosis of mitral regurgitation.

Echocardiography

Echocardiography allows accurate evaluation of the
presence or absence, severity, and cause of mitral re-
gurgitation. Echocardiography is indicated in patients
who have a systolic murmur and any cardiac symp-
toms, a loud murmur (=grade 3/6) alone, or other
cardiac findings on physical examination. In most cas-
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Figure 1. Mitral Valve.

The mitral valve consists of the mitral annulus, anterior and posterior leaflets, chordae tendineae, and the papillary muscles. Mitral
regurgitation may be due to a disease that primarily affects the valve leaflets, such as mitral-valve prolapse or rheumatic mitral-
valve disease, or may result from alterations in the function or structure of the left ventricle, such as those induced by ischemic

disease or dilated cardiomyopathy.

es, the cause of mitral regurgitation can be deduced
from the two-dimensional images (Fig. 2). Although
Doppler echocardiography provides several methods
of quantifying the severity of regurgitation, none have
been shown to predict the clinical outcome. Most
centers grade regurgitation as mild, moderate, or se-
vere using a combination of color flow, continuous,
and pulsed-wave Doppler imaging.®

The most important aspect of the echocardiograph-
ic examination is the quantitation of left ventricular
systolic performance. Although calculation of the ejec-
tion fraction is an imperfect means of assessing con-
tractility, from a practical point of view, the cjection
fraction in conjunction with the end-systolic dimen-
sion provides a clinically useful measure of ventricu-
lar performance. Transesophageal echocardiography
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allows accurate assessment of the feasibility of valve
repair and should be performed before surgical in-
tervention.”

Outcome

Patients with mitral regurgitation may remain
asymptomatic for many years; the average interval
from diagnosis to the onsct of symptoms is 16 years.®
There are few data on the rate of hemodynamic pro-
gression of diseasc in patients with mild-to-moderate
regurgitation, since most series are restricted to pa-
tients with severe regurgitation. In addition, the avail-
able data are difficult to interpret, since the criteria
for evaluating the severity of regurgitation vary and
are not always clearly defined. Furthermore, even
though the clinical outcome is strongly dependent on
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