1552 aneurysm is often first appreciated after an episode of acute chest pain.
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An early ejection click, which usually defines bicuspid aortic valve disease in young adults, is often not present in patients with congenital,
mixed AS and AR. As noted above, both the intensity and duration
of these separate murmurs can be influenced by a reduction in CO and
transvalvular flow due to coexistent mitral valve disease. In patients with
isolated MS and MR, expected findings would include a blowing, holosystolic murmur and a mid-diastolic rumble (with or without an opening snap) best heard at the cardiac apex. An irregularly irregular heart
rhythm in such patients would likely signify AF. Findings with TS and
TR would mimic those of left-sided MS and MR, save for the expected
changes in the murmurs with respiration. The murmurs of pulmonic
stenosis and regurgitation behave in a fashion directionally similar to AS
and AR; dynamic changes during respiration should be noted. Specific
attributes of these cardiac murmurs are reviewed in Chap. 285.

Disorders of the Cardiovascular System

LABORATORY EXAMINATION
The electrocardiogram (ECG) may show evidence of ventricular hypertrophy and/or atrial enlargement. ECG signs indicative of right-sided
cardiac abnormalities in patients with left-sided valve lesions should
prompt additional assessment for PA hypertension and/or right-sided
valve disease. The presence of AF in patients with aortic valve disease
may be a clue to the presence of previously unsuspected mitral valve
disease in the appropriate context. The chest x-ray can be reviewed for
evidence of cardiac chamber enlargement, valve and/or annular calcification, and any abnormalities in the appearance of the pulmonary vasculature. The latter could include enlargement of the main and proximal
pulmonary arteries with PA hypertension and pulmonary venous redistribution/engorgement or Kerley B lines with increasing degrees of LA
hypertension. An enlarged azygos vein in the frontal projection indicates
RA hypertension. Roentgenographic findings not expected based on a
single or mixed valve lesion may reflect other valve disease.
Transthoracic echocardiography (TTE) is the most commonly
used imaging modality for the diagnosis and characterization of multiple and/or mixed valvular heart disease and may often demonstrate
findings not clinically suspected. Transesophageal echocardiography
(TEE) may sometimes be required for more accurate assessment
of valve anatomy (specifically, the mitral valve) and when infective
endocarditis (IE) is considered responsible for the clinical presentation. TTE findings of particular interest include those related to valve
morphology and function, calcification, chamber size, ventricular wall
thickness, estimated PA systolic pressure, and the dimensions of the
great vessels, including the root and ascending aorta, PA, and inferior
vena cava. Exercise testing (with or without echocardiography) can be
useful when the degree of functional limitation reported by the patient
is not adequately explained by the findings on TTE performed at rest.
An integrated assessment of the clinical and TTE findings is needed to
help determine the dominant valve lesion(s) and establish an appropriate
plan for treatment and follow-up. Natural history is usually influenced
to a relatively greater degree by the dominant lesion. Exercise testing
(with or without echocardiography) can
Cardiac magnetic resonance (CMR) can be used to provide additional anatomic and physiologic information when echocardiography
proves suboptimal, but is less well suited to the evaluation of valve
morphology. Cardiac computed tomography (CT) has been used
to assess intracardiac structures in patients with complicated IE.
Coronary CT angiography provides a noninvasive alternative for the
assessment of coronary artery anatomy prior to surgery.
Invasive hemodynamic evaluation with right and left heart catheterization may be required to characterize more completely the
individual contributions of each lesion in patients with either multiple
or mixed valvular heart disease. Measurement of PA pressures and
calculation of pulmonary vascular resistance (PVR) can help inform
clinical decision-making in certain patient subsets, such as those with
advanced mitral and tricuspid valve disease. Attention to the accurate
assessment of CO is essential. Coronary angiography (if indicated) can
be performed as part of the procedure. Contrast ventriculography and
great vessel angiography are performed infrequently.
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TREATMENT

Multiple and Mixed Valve Disease

Management of patients with multiple or mixed valve disease
can be challenging. As noted above, it is helpful to determine the
dominant valve lesion and proceed according to the treatment and
follow-up recommendations for it (Chaps. 283 to 285), being mindful of deviations from the expected course because of problems
related to another valve disorder. For example, AF that emerges in
the course of moderate mitral valve disease may precipitate heart
failure in patients with concomitant, severe aortic valve disease.
Medical therapies are limited and include diuretics when indicated for relief of congestion and vitamin K antagonists for anticoagulation to prevent stroke and thromboembolism in patients with
AF. The novel oral anticoagulants are not approved for use in the
setting of significant valvular heart disease. Blood pressure–lowering medications may be needed to treat systemic hypertension,
which may aggravate left-sided regurgitant valve lesions, but
should be initiated and titrated carefully. Pulmonary vasodilators to
lower PVR are not generally effective in this context.
There is a paucity of evidence to inform practice guidelines for
surgical and/or transcatheter valve intervention in patients with
multiple or mixed valve disease. When there is a clear, dominant
lesion, as for example in a patient with severe AS and mild AR,
indications for intervention are straightforward and follow those
recommended for patients with AS (Chap. 283). In other patients,
however, there is less clarity, and decisions regarding intervention
should be based on several considerations, including those related
to lesion severity, ventricular remodeling, functional capacity, and
PA pressures. In this regard, it is important to realize that patients
with multiple and/or mixed valve disease may develop limiting
symptoms or signs of physiologic impairment even with moderate
valve lesions.
Concomitant aortic and mitral valve replacement surgery is associated with a significantly higher perioperative mortality risk than
replacement of either valve alone (see Tables 283-2 and 284-2), and
operation should be carefully considered. Double valve replacement
surgery is usually performed for treatment of severe (unrepairable)
valve disease at both locations and for the combination of severe disease at one location with moderate disease at the other, so as to avoid
the hazards of reoperation in the intermediate to late term for progressive disease of the unoperated valve. In addition, the presence of
a prosthesis in the aortic position significantly restricts surgical exposure of the native mitral valve. The need for double valve replacement
may also impact the decision regarding the type of prosthesis (i.e.,
mechanical vs tissue).
Tricuspid valve repair for moderate or severe functional TR at the
time of left-sided valve surgery is now commonplace, particularly
if there is dilation of the tricuspid annulus (>40 mm). The addition of tricuspid valve repair, consisting usually of insertion of an
annuloplasty ring, adds little time or complexity to the procedure
and is well tolerated. Reoperation for repair (or replacement) of
progressive TR years after initial surgery for left-sided valve disease,
on the other hand, is associated with a relatively high perioperative
mortality risk. Repair of moderate or severe functional MR at time of
AVR for AS can usually be undertaken with acceptable risk for perioperative death or major complication.
The presence of moderate or severe MR in patients with rheumatic MS is a contraindication to percutaneous mitral balloon valvotomy (PMBV). Likewise, the presence of significant AR in patients
with AS disqualifies them from percutaneous aortic balloon valvotomy (PABV). The presence of severe, coexistent AR was an exclusion
criterion for enrollment in the initial PARTNER trials of transcatheter AVR (TAVR) in prohibitive- and high-surgical-risk patients with
severe, calcific AS. Transcatheter management of both severe AS
(with TAVR) and functional MR (with deployment of a MitralClip)
has been reported. Further advances in transcatheter treatments for
multiple and mixed valve disease are anticipated.
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