CHAPTER 267

With chronic AR, the pulse pressure is wide 1449
and the arterial pulses are bounding in character. These signs of significant diastolic run-off
Impedance
are absent in the acute phase. The murmur of
pulmonic regurgitation is also heard along the
left sternal border. It is most commonly due to
Ao
pulmonary hypertension and enlargement of
the annulus of the pulmonic valve. S2 is single
LV
and loud and may be palpable. There is a right
Contractility
ventricular/parasternal lift that is indicative of
chronic right ventricular pressure overload.
A less impressive murmur of PR is present
after repair of tetralogy of Fallot or pulmonic
valve atresia. In this postoperative setting, the
murmur is softer and lower-pitched, and the
Volume
severity of the accompanying pulmonic regurgitation can be underestimated significantly.
MS is the classic cause of a mid- to late
diastolic murmur, which is best heard over
the apex in the left lateral decubitus position,
S2
S2
C
C
is low-pitched or rumbling, and is introduced
M
M
S1
S1
by an OS in the early stages of the rheumatic
disease process. Presystolic accentuation refers
to an increase in the intensity of the murmur
just before the first heart sound and occurs
in patients with sinus rhythm. It is absent
Figure 267-6 Behavior of the click (C) and murmur (M) of mitral valve prolapse with
in patients with atrial fibrillation. The auschanges in loading (volume, impedance) and contractility. S1, first heart sound; S2, seccultatory findings in patients with rheumatic
ond heart sound. With standing (left side of figure), volume and impedance decrease, as a
tricuspid stenosis typically are obscured by
result of which the click and murmur move closer to S1. With squatting (right), the click and
left-sided events, although they are similar in
murmur move away from S1 due to the increases in left ventricular volume and impedance
nature to those described in patients with MS.
(afterload). Ao, aorta; LV, left ventricle. (Adapted from RA O’Rourke, MH Crawford: Curr Prob
“Functional” mitral or tricuspid stenosis refers
Cardiol 1:9, 1976.)
to the generation of mid-diastolic murmurs
that are created by increased and accelerated
transvalvular diastolic flow, even in the absence
A late systolic murmur, heard best at the apex, indicates MVP. of valvular obstruction, in the setting of severe MR, severe TR, or
As previously noted, the murmur may or may not be introduced by a large ASD with left-to-right shunting. The Austin Flint murmur
a nonejection click. Differential radiation of the murmur, as previ- of chronic severe AR is a low-pitched mid- to late apical diastolic
ously described, may help identify the specific leaflet involved by the murmur that sometimes can be confused with MS. The Austin Flint
myxomatous process. The click-murmur complex behaves in a manner murmur typically decreases in intensity after exposure to vasodiladirectionally similar to that demonstrated by the murmur of HOCM tors, whereas the murmur of MS may be accompanied by an opening
during the Valsalva and stand/squat maneuvers (Fig. 267-6). The mur- snap and also may increase in intensity after vasodilators because of
mur of MVP can be identified by the accompanying nonejection click. the associated increase in cardiac output. Unusual causes of a midHolosystolic murmurs are plateau in configuration and reflect a diastolic murmur include atrial myxoma, complete heart block, and
continuous and wide pressure gradient between the left ventricle and acute rheumatic mitral valvulitis.
left atrium with chronic MR, the left ventricle and right ventricle with
Continuous Murmur A continuous murmur is predicated on a pressure
a ventricular septal defect (VSD), and the right ventricle and right
gradient that persists between two cardiac chambers or blood vessels
atrium with TR. In contrast to acute MR, in chronic MR the left atrium
across systole and diastole. The murmurs typically begin in systole,
is enlarged and its compliance is normal or increased to the extent
envelop the second heart sound (S2), and continue through some porthat there is little if any further increase in left atrial pressure from
tion of diastole. They can often be difficult to distinguish from indiany increase in regurgitant volume. The murmur of MR is best heard
vidual systolic and diastolic murmurs in patients with mixed valvular
over the cardiac apex. The intensity of the murmur increases with
heart disease. The classic example of a continuous murmur is that
maneuvers that increase LV afterload, such as sustained hand grip.
associated with a PDA, which usually is heard in the second or third
The murmur of a VSD (without significant pulmonary hypertension)
interspace at a slight distance from the sternal border. Other causes of
is holosystolic and loudest at the mid-left sternal border, where a thrill
a continuous murmur include a ruptured sinus of Valsalva aneurysm
is usually present. The murmur of TR is loudest at the lower left sternal
with creation of an aortic–right atrial or right ventricular fistula, a corborder, increases in intensity with inspiration (Carvallo’s sign), and is
onary or great vessel arteriovenous fistula, and an arteriovenous fistula
accompanied by visible cv waves in the jugular venous wave form and,
constructed to provide dialysis access. There are two types of benign
on occasion, by pulsatile hepatomegaly.
continuous murmurs. The cervical venous hum is heard in children or
adolescents in the supraclavicular fossa. It can be obliterated with firm
Diastolic Murmurs In contrast to some systolic murmurs, diastolic
pressure applied to the diaphragm of the stethoscope, especially when
heart murmurs always signify structural heart disease (Fig. 267-5). The
the subject turns his or her head toward the examiner. The mammary
murmur associated with acute, severe AR is relatively soft and of short
soufflé of pregnancy relates to enhanced arterial blood flow through
duration because of the rapid rise in LV diastolic pressure and the
engorged breasts. The diastolic component of the murmur can be
progressive diminution of the aortic-LV diastolic pressure gradient.
obliterated with firm pressure over the stethoscope.
In contrast, the murmur of chronic severe AR is classically heard as a
decrescendo, blowing diastolic murmur along the left sternal border Dynamic Auscultation Diagnostic accuracy can be enhanced by the perin patients with primary valve pathology and sometimes along the formance of simple bedside maneuvers to identify heart murmurs and
right sternal border in patients with primary aortic root pathology. characterize their significance (Table 267-1). Except for the pulmonic
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