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PART 2

Post-Premature Ventricular Contraction A change in the intensity of a
systolic murmur in the first beat after a premature beat, or in the beat
after a long cycle length in patients with atrial fibrillation, can help
distinguish AS from MR, particularly in an older patient in whom the
murmur of AS is well transmitted to the apex. Systolic murmurs due to
left ventricular outflow obstruction, including that due to AS, increase
in intensity in the beat after a premature beat because of the combined effects of enhanced left ventricular filling and post-extrasystolic
potentiation of contractile function. Forward flow accelerates, causing
an increase in the gradient and a louder murmur. The intensity of the
murmur of MR does not change in the post-premature beat as there is
relatively little further increase in mitral valve flow or change in the left
ventricular–left atrial gradient.

Cardinal Manifestations and Presentation of Diseases

THE CLINICAL CONTEXT
Additional clues to the etiology and importance of a heart murmur can
be gleaned from the history and other physical examination findings.
Symptoms suggestive of cardiovascular, neurologic, or pulmonary
disease help focus the differential diagnosis, as do findings relevant to
the jugular venous pressure and waveforms, the arterial pulses, other
heart sounds, the lungs, the abdomen, the skin, and the extremities. In
many instances, laboratory studies, an ECG, and/or a chest x-ray may
have been obtained earlier and may contain valuable information. A
patient with suspected infective endocarditis, for example, may have
a murmur in the setting of fever, chills, anorexia, fatigue, dyspnea,
splenomegaly, petechiae, and positive blood cultures. A new systolic
murmur in a patient with a marked fall in blood pressure after a recent
MI suggests myocardial rupture. By contrast, an isolated grade 1 or 2
mid-systolic murmur at the left sternal border in a healthy, active, and
asymptomatic young adult is most likely a benign finding for which
no further evaluation is indicated. The context in which the murmur
is appreciated often dictates the need for further testing.

pulmonic, and mitral valves. Such signals are not likely to generate
enough turbulence to create an audible murmur.
Echocardiography is indicated for the evaluation of patients with
early, late, or holosystolic murmurs and patients with grade 3 or louder
mid-systolic murmurs. Patients with grade 1 or 2 mid-systolic murmurs but other symptoms or signs of cardiovascular disease, including
those from ECG or chest x-ray, should also undergo echocardiography. Echocardiography is also indicated for the evaluation of any
patient with a diastolic murmur and for patients with continuous murmurs not due to a venous hum or mammary souffle. Echocardiography
also should be considered when there is a clinical need to verify normal
cardiac structure and function in a patient whose symptoms and signs
are probably noncardiac in origin. The performance of serial echocardiography to follow the course of asymptomatic individuals with
valvular heart disease is a central feature of their longitudinal assessment and provides valuable information that may have an impact on
decisions regarding the timing of surgery. Routine echocardiography is
not recommended for asymptomatic patients with a grade 1 or 2 midsystolic murmur without other signs of heart disease. For this category
of patients, referral to a cardiovascular specialist should be considered
if there is doubt about the significance of the murmur after the initial
examination.
The selective use of echocardiography outlined above has not
been subjected to rigorous analysis of its cost-effectiveness. For
some clinicians, handheld or miniaturized cardiac ultrasound devices
have replaced the stethoscope. Although several reports attest to the
improved sensitivity of such devices for the detection of valvular heart
disease, accuracy is highly operator-dependent, and incremental cost
considerations and outcomes have not been addressed adequately.
The use of electronic or digital stethoscopes with spectral display
capabilities has also been proposed as a method to improve the characterization of heart murmurs and the mentored teaching of cardiac
auscultation.

ECHOCARDIOGRAPHY
(Fig. 51e–9; Chaps. 267 and 270e) Echocardiography with color flow
and spectral Doppler is a valuable tool for the assessment of cardiac
murmurs. Information regarding valve structure and function, chamber
size, wall thickness, ventricular function, estimated pulmonary artery
pressures, intracardiac shunt flow, pulmonary and hepatic vein flow,
and aortic flow can be ascertained readily. It is important to note that
Doppler signals of trace or mild valvular regurgitation of no clinical consequence can be detected with structurally normal tricuspid,
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OTHER CARDIAC TESTING
(Chap. 270e, Fig. 51e-9) In relatively few patients, clinical assessment
and TTE do not adequately characterize the origin and significance
of a heart murmur. Transesophageal echocardiography (TEE) can be
considered for further evaluation, especially when the TTE windows
are limited by body size, chest configuration, or intrathoracic pathology. TEE offers enhanced sensitivity for the detection of a wide range
of structural cardiac disorders. Electrocardiographically gated cardiac
magnetic resonance (CMR) imaging, although limited in its ability to
display valvular morphology, can provide quantitative information regarding valvular function,
stenosis severity, regurgitant fraction, regurgitant
volume, shunt flow, chamber and great vessel size,
ventricular function, and myocardial perfusion.
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Figure 51e-9 Strategy for evaluating heart murmurs. *If an electrocardiogram or
chest x-ray has been obtained and is abnormal, echocardiography is indicated. TTE,
transthoracic echocardiography; TEE, transesophageal echocardiography; MR, magnetic
resonance. (Adapted from RO Bonow et al: J Am Coll Cardiol 32:1486, 1998.)

INTEGRATED APPROACH
The accurate identification of a heart murmur
begins with a systematic approach to cardiac auscultation. Characterization of its major attributes,
as reviewed above, allows the examiner to construct
a preliminary differential diagnosis, which is then
refined by integration of information available
from the history, associated cardiac findings, the

