TABLE 284-2 Mortality Rates After Mitral Valve Surgerya
Operation
MVR (isolated)
MVR + CAB
MVRp
MVRp + CAB

Number
3154
1184
4215
2330

Unadjusted Operative
Mortality (%)
5.2
10.0
1.0
4.8

Data are for the first two quarters of calendar year 2013, during which 1004 sites reported
a total of 135,666 procedures. Data are available from the Society of Thoracic Surgeons at
http://www.sts.org/sites/default/files/documents/2013_3rdHarvestExecutiveSummary.pdf.

a

MITRAL REGURGITATION
ETIOLOGY
MR may result from an abnormality or disease process that affects
any one or more of the five functional components of the mitral valve
apparatus (leaflets, annulus, chordae tendineae, papillary muscles, and
subjacent myocardium) (Table 284-1). Acute MR can occur in the setting of acute myocardial infarction (MI) with papillary muscle rupture
(Chap. 295), following blunt chest wall trauma, or during the course
of infective endocarditis. With acute MI, the posteromedial papillary
muscle is involved much more frequently than the anterolateral papillary muscle because of its singular blood supply. Transient, acute MR
can occur during periods of active ischemia and bouts of angina pectoris. Rupture of chordae tendineae can result in “acute-on-chronic MR”
in patients with myxomatous degeneration of the valve apparatus.
Chronic MR can result from rheumatic disease, mitral valve prolapse (MVP), extensive mitral annular calcification, congenital valve
defects, hypertrophic obstructive cardiomyopathy (HOCM), and
dilated cardiomyopathy (Chap. 287). Distinction also should be drawn
between primary (degenerative, organic) MR, in which the leaflets
and/or chordae tendineae are primarily responsible for abnormal
valve function, and functional (secondary) MR, in which the leaflets
and chordae tendineae are structurally normal but the regurgitation is
caused by annular enlargement, papillary muscle displacement, leaflet tethering, or their combination. The rheumatic process produces
rigidity, deformity, and retraction of the valve cusps and commissural
fusion, as well as shortening, contraction, and fusion of the chordae
tendineae. The MR associated with both MVP and HOCM is usually dynamic in nature. MR in HOCM occurs as a consequence of
anterior papillary muscle displacement and systolic anterior motion
of the anterior mitral valve leaflet into the narrowed LV outflow tract.
Annular calcification is especially prevalent among patients with
advanced renal disease and is commonly observed in women >65 years
of age with hypertension and diabetes. MR may occur as a congenital
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PATHOPHYSIOLOGY
The resistance to LV emptying (LV afterload) is reduced in patients
with MR. As a consequence, the LV is decompressed into the LA during ejection, and with the reduction in LV size during systole, there
is a rapid decline in LV tension. The initial compensation to MR is
more complete LV emptying. However, LV volume increases progressively with time as the severity of the regurgitation increases and as
LV contractile function deteriorates. This increase in LV volume is
often accompanied by a reduced forward CO. LV compliance is often
increased, and thus, LV diastolic pressure does not increase until late
in the course. The regurgitant volume varies directly with the LV
systolic pressure and the size of the regurgitant orifice; the latter, in
turn, is influenced by the extent of LV and mitral annular dilation.
Because EF rises in severe MR in the presence of normal LV function,
even a modest reduction in this parameter (<60%) reflects significant
dysfunction.
During early diastole, as the distended LA empties, there is a particularly rapid y descent in the absence of accompanying MS. A brief,
early diastolic LA-LV pressure gradient (often generating a rapid filling sound [S3] and mid-diastolic murmur masquerading as MS) may
occur in patients with pure, severe MR as a result of the very rapid flow
of blood across a normal-sized mitral orifice.
Semiquantitative estimates of LV ejection fraction (LVEF), CO, PA
systolic pressure, regurgitant volume, regurgitant fraction (RF), and
the effective regurgitant orifice area can be obtained during a careful
Doppler echocardiographic examination. These measurements can
also be obtained accurately with cardiac magnetic resonance (CMR)
imaging, although this technology is not widely available. Left and
right heart catheterization with contrast ventriculography is used less
frequently. Severe, nonischemic MR is defined by a regurgitant volume
≥60 mL/beat, RF ≥50%, and effective regurgitant orifice area ≥0.40 cm2.
Severe ischemic MR, however, is usually associated with an effective
regurgitant orifice area of >0.2 cm2. In the latter instance, lesser degrees
of MR carry relatively greater prognostic weight.

Mitral Valve Disease

manipulation, or those in whom the surgeon does not find it possible to improve valve function significantly with valvotomy. MVR is
now routinely performed with preservation of the chordal attachments to optimize LV functional recovery. Perioperative mortality
rates with MVR vary with age, LV function, the presence of CAD,
and associated comorbidities. They average 5% overall but are
lower in young patients and may be twice as high in patients >65
years of age with significant comorbidities (Table 284-2). Because
there are also long-term complications of valve replacement,
patients in whom preoperative evaluation suggests the possibility that MVR may be required should be operated on only if they
have severe MS—i.e., an orifice area ≤1.5 cm2—and are in NYHA
Class III, i.e., symptomatic with ordinary activity despite optimal
medical therapy. The overall 10-year survival of surgical survivors
is ~70%. Long-term prognosis is worse in patients >65 years of age
and those with marked disability and marked depression of the CO
preoperatively. Pulmonary hypertension and RV dysfunction are
additional risk factors for poor outcome.

CHAPTER 284

Abbreviations: CAB, coronary artery bypass; MVR, mitral valve replacement; MVRp, mitral
valve repair.

anomaly (Chap. 282), most commonly as a defect of the endocardial 1543
cushions (atrioventricular cushion defects). A cleft anterior mitral
valve leaflet accompanies primum atrial septal defect. Chronic MR
is frequently secondary to ischemia and may occur as a consequence
of ventricular remodeling, papillary muscle displacement, and leaflet
tethering, or with fibrosis of a papillary muscle, in patients with healed
MI(s) and ischemic cardiomyopathy. Similar mechanisms of annular
dilation and ventricular remodeling contribute to the MR that occurs
among patients with nonischemic forms of dilated cardiomyopathy
once the LV end-diastolic dimension reaches 6 cm.
Irrespective of cause, chronic severe MR is often progressive, because
enlargement of the LA places tension on the posterior mitral leaflet,
pulling it away from the mitral orifice and thereby aggravating the valvular dysfunction. Similarly, LV dilation increases the regurgitation, which,
in turn, enlarges the LA and LV further, resulting in a vicious circle;
hence the aphorism, “mitral regurgitation begets mitral regurgitation.”

LA Compliance In acute severe MR, the regurgitant volume is delivered
into a normal-sized LA having normal or reduced compliance. As a
result, LA pressures rise markedly for any increase in LA volume. The
v wave in the LA pressure pulse is usually prominent, LA and pulmonary venous pressures are markedly elevated, and pulmonary edema is
common. Because of the rapid rise in LA pressures during ventricular
systole, the murmur of acute MR is early in timing and decrescendo in
configuration ending well before S2, as a reflection of the progressive
diminution in the LV-LA pressure gradient. LV systolic function in
acute MR may be normal, hyperdynamic, or reduced, depending on
the clinical context.
Patients with chronic severe MR, on the other hand, develop marked
LA enlargement and increased LA compliance with little if any increase
in LA and pulmonary venous pressures for any increase in LA volume.
The LA v wave is relatively less prominent. The murmur of chronic
MR is classically holosystolic in timing and plateau in configuration,
as a reflection of the near-constant LV-LA pressure gradient. These
patients usually complain of severe fatigue and exhaustion secondary
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