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Diastolic Filling Murmur (Rumble)
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Cardinal Manifestations and Presentation of Diseases

Figure 51e-6 Diastolic filling murmur (rumble) in mitral stenosis.
In mild mitral stenosis, the diastolic gradient across the valve is limited to
the phases of rapid ventricular filling in early diastole and presystole. The
rumble may occur during either or both periods. As the stenotic process
becomes severe, a large pressure gradient exists across the valve during the
entire diastolic filling period, and the rumble persists throughout diastole.
As the left atrial pressure becomes greater, the interval between A2 (or P2)
and the opening snap (O.S.) shortens. In severe mitral stenosis, secondary
pulmonary hypertension develops and results in a loud P2 and the splitting
interval usually narrows. ECG, electrocardiogram. (From JA Shaver, JJ Leonard,
DF Leon: Examination of the Heart, Part IV, Auscultation of the Heart. Dallas,
American Heart Association, 1990, p 55. Copyright, American Heart Association.)
lift and a loud, single or narrowly split S2, are present. These features
also help distinguish PR from AR as the cause of a decrescendo diastolic murmur heard along the left sternal border. PR in the absence of
pulmonary hypertension can occur with endocarditis or a congenitally
deformed valve. It is usually present after repair of tetralogy of Fallot in
childhood. When pulmonary hypertension is not present, the diastolic
murmur is softer and lower pitched than the classic Graham Steell
murmur, and the severity of the PR can be difficult to appreciate.
TTE is indicated for the further evaluation of a patient with an early
to mid-diastolic murmur. Longitudinal assessment of the severity of
the valve lesion and ventricular size and systolic function help guide a
potential decision for surgical management. TTE also can provide anatomic information regarding the root and proximal ascending aorta,
although computed tomographic or magnetic resonance angiography
may be indicated for more precise characterization (Chap. 270e).
Mid-Diastolic Murmurs (Figs. 51e-1G and 51e-1H) Mid-diastolic murmurs result from obstruction and/or augmented flow at the level of the
mitral or tricuspid valve. Rheumatic fever is the most common cause of
MS (Fig. 51e-6). In younger patients with pliable valves, S1 is loud and
the murmur begins after an opening snap, which is a high-pitched sound
that occurs shortly after S2. The interval between the pulmonic component of the second heart sound (P2) and the opening snap is inversely
related to the magnitude of the left atrial–left ventricular pressure gradient. The murmur of MS is low-pitched and thus is best heard with the
bell of the stethoscope. It is loudest at the left ventricular apex and often
is appreciated only when the patient is turned in the left lateral decubitus
position. It is usually of grade 1 or 2 intensity but may be absent when the
cardiac output is severely reduced despite significant obstruction. The
intensity of the murmur increases during maneuvers that increase cardiac output and mitral valve flow, such as exercise. The duration of the
murmur reflects the length of time over which left atrial pressure exceeds
left ventricular diastolic pressure. An increase in the intensity of the
murmur just before S1, a phenomenon known as presystolic accentuation
(Figs. 51e-1A and 51e-6), occurs in patients in sinus rhythm and is due
to a late increase in transmitral flow with atrial contraction. Presystolic
accentuation does not occur in patients with atrial fibrillation.
The mid-diastolic murmur associated with tricuspid stenosis is best
heard at the lower left sternal border and increases in intensity with
inspiration. A prolonged y descent may be visible in the jugular venous

waveform. This murmur is very difficult to hear and often is
obscured by left-sided acoustical events.
There are several other causes of mid-diastolic murmurs. Large
left atrial myxomas may prolapse across the mitral valve and cause
variable degrees of obstruction to left ventricular inflow (Chap.
289e). The murmur associated with an atrial myxoma may change
in duration and intensity with changes in body position. An opening snap is not present, and there is no presystolic accentuation.
Augmented mitral diastolic flow can occur with isolated severe
MR or with a large left-to-right shunt at the ventricular or great
vessel level and produce a soft, rapid filling sound (S3) followed
by a short, low-pitched mid-diastolic apical murmur. The Austin
Flint murmur of severe, chronic AR has already been described.
A short, mid-diastolic murmur is rarely heard during an
episode of acute rheumatic fever (Carey-Coombs murmur) and
probably is due to flow through an edematous mitral valve. An
opening snap is not present in the acute phase, and the murmur
dissipates with resolution of the acute attack. Complete heart
block with dyssynchronous atrial and ventricular activation may
be associated with intermittent mid- to late diastolic murmurs if
atrial contraction occurs when the mitral valve is partially closed.
Mid-diastolic murmurs indicative of increased tricuspid valve
flow can occur with severe, isolated TR and with large ASDs and
significant left-to-right shunting. Other signs of an ASD are present (Chap. 282), including fixed splitting of S2 and a mid-systolic
murmur at the mid- to upper left sternal border. TTE is indicated
for evaluation of a patient with a mid- to late diastolic murmur.
Findings specific to the diseases discussed above will help guide
management.

CONTINUOUS MURMURS
(Figs. 51e-1H and 51e-7) Continuous murmurs begin in systole, peak
near the second heart sound, and continue into all or part of diastole.
Their presence throughout the cardiac cycle implies a pressure gradient between two chambers or vessels during both systole and diastole.
The continuous murmur associated with a patent ductus arteriosus is
best heard at the upper left sternal border. Large, uncorrected shunts
may lead to pulmonary hypertension, attenuation or obliteration of
the diastolic component of the murmur, reversal of shunt flow, and
differential cyanosis of the lower extremities. A ruptured sinus of
Valsalva aneurysm creates a continuous murmur of abrupt onset at
the upper right sternal border. Rupture typically occurs into a right
heart chamber, and the murmur is indicative of a continuous pressure difference between the aorta and either the right ventricle or the
right atrium. A continuous murmur also may be audible along the left
sternal border with a coronary arteriovenous fistula and at the site of
an arteriovenous fistula used for hemodialysis access. Enhanced flow
through enlarged intercostal collateral arteries in patients with aortic
coarctation may produce a continuous murmur along the course of
one or more ribs. A cervical bruit with both systolic and diastolic components (a to-fro murmur, Fig. 51e-7) usually indicates a high-grade
carotid artery stenosis.
Not all continuous murmurs are pathologic. A continuous venous
hum can be heard in healthy children and young adults, especially during pregnancy; it is best appreciated in the right supraclavicular fossa
and can be obliterated by pressure over the right internal jugular vein
or by having the patient turn his or her head toward the examiner.
The continuous mammary souffle of pregnancy is created by enhanced
arterial flow through engorged breasts and usually appears during
the late third trimester or early puerperium. The murmur is louder
in systole. Firm pressure with the diaphragm of the stethoscope can
eliminate the diastolic portion of the murmur.
DYNAMIC AUSCULTATION
(Table 51e-2; see Table 267-1) Careful attention to the behavior of
heart murmurs during simple maneuvers that alter cardiac hemodynamics can provide important clues to their cause and significance.
Respiration Auscultation should be performed during quiet respiration or with a modest increase in inspiratory effort, as more forceful

