1544 to a low forward CO, whereas symptoms resulting from pulmonary
congestion are less prominent initially; AF is almost invariably present
once the LA dilates significantly.

PART 10

SYMPTOMS
Patients with chronic mild-to-moderate, isolated MR are usually
asymptomatic. This form of LV volume overload is well tolerated.
Fatigue, exertional dyspnea, and orthopnea are the most prominent
complaints in patients with chronic severe MR. Palpitations are common and may signify the onset of AF. Right-sided heart failure, with
painful hepatic congestion, ankle edema, distended neck veins, ascites,
and secondary TR, occurs in patients with MR who have associated
pulmonary vascular disease and pulmonary hypertension. Acute
pulmonary edema is common in patients with acute severe MR.

Disorders of the Cardiovascular System

PHYSICAL FINDINGS
In patients with chronic severe MR, the arterial pressure is usually normal, although the carotid arterial pulse may show a sharp, low-volume
upstroke owing to the reduced forward CO. A systolic thrill is often
palpable at the cardiac apex, the LV is hyperdynamic with a brisk systolic
impulse and a palpable rapid-filling wave (S3), and the apex beat is often
displaced laterally.
In patients with acute severe MR, the arterial pressure may be
reduced with a narrow pulse pressure, the jugular venous pressure
and wave forms may be normal or increased and exaggerated, the
apical impulse is not displaced, and signs of pulmonary congestion
are prominent.
Auscultation S1 is generally absent, soft, or buried in the holosystolic murmur of chronic, severe MR. In patients with severe MR, the aortic valve
may close prematurely, resulting in wide but physiologic splitting of S2. A
low-pitched S3 occurring 0.12–0.17 s after the aortic valve closure sound,
i.e., at the completion of the rapid-filling phase of the LV, is believed to be
caused by the sudden tensing of the papillary muscles, chordae tendineae,
and valve leaflets. It may be followed by a short, rumbling, mid-diastolic
murmur, even in the absence of structural MS. A fourth heart sound is
often audible in patients with acute severe MR who are in sinus rhythm. A
presystolic murmur is not ordinarily heard with isolated MR.
A systolic murmur of at least grade III/VI intensity is the most
characteristic auscultatory finding in chronic severe MR. It is usually
holosystolic (see Fig. 267-5A), but as previously noted, it is decrescendo
and ceases in mid to late systole in patients with acute severe MR. The
systolic murmur of chronic MR is usually most prominent at the apex
and radiates to the axilla. However, in patients with ruptured chordae
tendineae or primary involvement of the posterior mitral leaflet with
prolapse or flail, the regurgitant jet is eccentric, directed anteriorly, and
strikes the LA wall adjacent to the aortic root. In this situation, the
systolic murmur is transmitted to the base of the heart and, therefore,
may be confused with the murmur of AS. In patients with ruptured
chordae tendineae, the systolic murmur may have a cooing or “seagull”
quality, whereas a flail leaflet may produce a murmur with a musical
quality. The systolic murmur of chronic MR not due to MVP is intensified by isometric exercise (handgrip) but is reduced during the strain
phase of the Valsalva maneuver because of the associated decrease in
LV preload.
LABORATORY EXAMINATION
ECG In patients with sinus rhythm, there is evidence of LA enlargement, but RA enlargement also may be present when pulmonary
hypertension is significant and affects RV function. Chronic severe
MR is frequently associated with AF. In many patients, there is no
clear-cut ECG evidence of enlargement of either ventricle. In others,
the signs of eccentric LV hypertrophy are present.
Echocardiogram TTE is indicated to assess the mechanism of the MR
and its hemodynamic severity. LV function can be assessed from LV
end-diastolic and end-systolic volumes and EF. Observations can
be made regarding leaflet structure and function, chordal integrity,
LA and LV size, annular calcification, and regional and global LV
systolic function. Doppler imaging should demonstrate the width or
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area of the color flow MR jet within the LA, the duration and intensity of the continuous wave Doppler signal, the pulmonary venous
flow contour, the early peak mitral inflow velocity, and quantitative
measures of regurgitant volume, RF, and effective regurgitant orifice
area. In addition, the PAPs can be estimated from the TR jet velocity.
TTE is also indicated to follow the course of patients with chronic
MR and to provide rapid assessment for any clinical change. The
echocardiogram in patients with MVP is described in the next section.
TEE provides greater anatomic detail than TTE (see Fig. 270e-5).
Exercise testing with TTE can be useful to assess exercise capacity
as well as any dynamic change in MR severity, PA systolic pressures,
and biventricular function, for patients in whom there is a discrepancy between clinical findings and the results of functional testing
performed at rest.
Chest X-Ray The LA and LV are the dominant chambers in chronic
MR. Late in the course of the disease, the LA may be massively
enlarged and forms the right border of the cardiac silhouette.
Pulmonary venous congestion, interstitial edema, and Kerley B
lines are sometimes noted. Marked calcification of the mitral leaflets occurs commonly in patients with long-standing, combined
rheumatic MR and MS. Calcification of the mitral annulus may be
visualized, particularly on the lateral view of the chest. Patients with
acute severe MR may have asymmetric pulmonary edema if the
regurgitant jet is directed predominantly to the orifice of an upper
lobe pulmonary vein.

TREATMENT

Mitral Regurgitation

MEDICAL TREATMENT (Fig. 284-4)
The management of chronic severe MR depends to some degree on
its cause. Warfarin should be provided once AF intervenes with a target INR of 2–3. Novel oral anticoagulants are not approved for this
indication. Cardioversion should be considered depending on the
clinical context and LA size. In contrast to the acute setting, there
are no large, long-term prospective studies to substantiate the use
of vasodilators for the treatment of chronic, isolated severe MR with
preserved LV systolic function in the absence of systemic hypertension.
The severity of MR in the setting of an ischemic or nonischemic
dilated cardiomyopathy may diminish with aggressive guidelinedirected treatment of heart failure including the use of diuretics,
beta blockers, angiotensin-converting enzyme (ACE) inhibitors,
digitalis, and biventricular pacing (cardiac resynchronization therapy
[CRT]) when otherwise indicated. Asymptomatic patients with
severe MR in sinus rhythm with normal LV size and systolic function
should avoid isometric forms of exercise.
Patients with acute severe MR require urgent stabilization and
preparation for surgery. Diuretics, intravenous vasodilators (particularly
sodium nitroprusside), and even intraaortic balloon counterpulsation
may be needed for patients with post-MI papillary muscle rupture or
other forms of acute severe MR.
SURGICAL TREATMENT
In the selection of patients with chronic, nonischemic, primary or
organic, severe MR for surgical treatment, the often slowly progressive nature of the condition must be balanced against the immediate and long-term risks associated with operation. These risks are
significantly lower for primary valve repair than for valve replacement
(Table 287-2). Repair usually consists of valve reconstruction using
a variety of valvuloplasty techniques and insertion of an annuloplasty ring. Repair spares the patient the long-term adverse consequences of valve replacement, including thromboembolic and
hemorrhagic complications in the case of mechanical prostheses
and late valve failure necessitating repeat valve replacement in the
case of bioprostheses. In addition, by preserving the integrity of the
papillary muscles, subvalvular apparatus, and chordae tendineae,
mitral repair and valvuloplasty maintain LV function to a relatively
greater degree.
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