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over the femoral arteries (Traube’s sign), and a to-and-fro murmur
(Duroziez’s sign) is audible if the femoral artery is lightly compressed
with a stethoscope.
The arterial pulse pressure is widened as a result of both systolic
hypertension and a lowering of the diastolic pressure. The measurement of arterial diastolic pressure with a sphygmomanometer may be
complicated by the fact that systolic sounds are frequently heard with
the cuff completely deflated. However, the level of cuff pressure at the
time of muffling of the Korotkoff sounds (phase IV) generally corresponds fairly closely to the true intraarterial diastolic pressure. As the
disease progresses and the LV end-diastolic pressure rises, the arterial
diastolic pressure may actually rise as well, because the aortic diastolic
pressure cannot fall below the LV end-diastolic pressure. For the same
reason, acute severe AR may also be accompanied by only a slight widening of the pulse pressure. Such patients are invariably tachycardic as
the heart rate increases in an attempt to preserve the CO.

Disorders of the Cardiovascular System

Palpation In patients with chronic severe AR, the LV impulse is heaving and displaced laterally and inferiorly. The systolic expansion and
diastolic retraction of the apex are prominent. A diastolic thrill may be
palpable along the left sternal border in thin-chested individuals, and a
prominent systolic thrill may be palpable in the suprasternal notch and
transmitted upward along the carotid arteries. This systolic thrill and
the accompanying murmur do not necessarily signify the coexistence
of AS. In some patients with AR or with combined AS and AR, the
carotid arterial pulse may be bisferiens, i.e., with two systolic waves
separated by a trough (see Fig. 267-2D).
Auscultation In patients with severe AR, the aortic valve closure sound
(A2) is usually absent. A systolic ejection sound is audible in patients
with BAV disease, and occasionally an S4 also may be heard. The murmur of chronic AR is typically a high-pitched, blowing, decrescendo
diastolic murmur, heard best in the third intercostal space along the
left sternal border (see Fig. 267-5B). In patients with mild AR, this
murmur is brief, but as the severity increases, it generally becomes
louder and longer, indeed holodiastolic. When the murmur is soft, it
can be heard best with the diaphragm of the stethoscope and with the
patient sitting up, leaning forward, and with the breath held in forced
expiration. In patients in whom the AR is caused by primary valvular
disease, the diastolic murmur is usually louder along the left than the
right sternal border. However, when the murmur is heard best along
the right sternal border, it suggests that the AR is caused by aneurysmal dilation of the aortic root. “Cooing” or musical diastolic murmurs
suggest eversion of an aortic cusp vibrating in the regurgitant stream.
A mid-systolic ejection murmur is frequently audible in isolated
AR. It is generally heard best at the base of the heart and is transmitted along the carotid arteries. This murmur may be quite loud without
signifying aortic obstruction. A third murmur sometimes heard in
patients with severe AR is the Austin Flint murmur, a soft, low-pitched,
rumbling mid-to-late diastolic murmur. It is probably produced by
the diastolic displacement of the anterior leaflet of the mitral valve by
the AR stream and is not associated with hemodynamically significant
mitral obstruction. The auscultatory features of AR are intensified by
strenuous and sustained handgrip, which augments systemic vascular
resistance.
In acute severe AR, the elevation of LV end-diastolic pressure may
lead to early closure of the mitral valve, a soft S1, a pulse pressure
that is not particularly wide, and a soft, short, early diastolic murmur
of AR.
LABORATORY EXAMINATION
ECG In patients with chronic severe AR, the ECG signs of LV hypertrophy become manifest (Chap. 268). In addition, these patients
frequently exhibit ST-segment depression and T-wave inversion in
leads I, aVL, V5, and V6 (“LV strain”). Left-axis deviation and/or QRS
prolongation denote diffuse myocardial disease, generally associated
with patchy fibrosis, and usually signify a poor prognosis.
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Echocardiogram LV size is increased in chronic AR and systolic function is normal or even supernormal until myocardial contractility
declines, as signaled by a decrease in EF or increase in the end-systolic
dimension. A rapid, high-frequency diastolic fluttering of the anterior
mitral leaflet produced by the impact of the regurgitant jet is a characteristic finding. The echocardiogram is also useful in determining
the cause of AR, by detecting dilation of the aortic annulus and root,
aortic dissection (see Fig. 270e-5), or primary leaflet pathology. With
severe AR, the central jet width assessed by color flow Doppler imaging exceeds 65% of the LV outflow tract, the regurgitant volume is
≥60 mL/beat, the regurgitant fraction is ≥50%, and there is diastolic
flow reversal in the proximal descending thoracic aorta. The continuous-wave Doppler profile of the AR jet shows a rapid deceleration
time in patients with acute severe AR, due to the rapid increase in LV
diastolic pressure. Surveillance transthoracic echocardiography forms
the cornerstone of longitudinal follow-up and allows for the early
detection of changes in LV size and/or function. For patients in whom
transthoracic echocardiography (TTE) is limited by poor acoustical
windows or inadequate semiquantitative assessment of LV function or
the severity of the regurgitation, cardiac magnetic resonance imaging
(MRI) can be performed. This modality also allows for accurate assessment of aortic size and contour. Transesophageal echocardiography
(TEE) can also provide detailed anatomic assessment of the valve, root,
and portions of the aorta.
Chest X-Ray In chronic severe AR, the apex is displaced downward
and to the left in the frontal projection. In the left anterior oblique and
lateral projections, the LV is displaced posteriorly and encroaches on
the spine. When AR is caused by primary disease of the aortic root,
aneurysmal dilation of the aorta may be noted, and the aorta may fill
the retrosternal space in the lateral view. Echocardiography, cardiac
MRI, and chest CT angiography are more sensitive than the chest x-ray
for the detection of root and ascending aortic enlargement.
Cardiac Catheterization and Angiography When needed, right and left
heart catheterization with contrast aortography can provide confirmation of the magnitude of regurgitation and the status of LV function.
Coronary angiography is performed routinely in appropriate patients
prior to surgery.
TREATMENT

Aortic Regurgitation

ACUTE AORTIC REGURGITATION (Fig. 283-6)
Patients with acute severe AR may respond to intravenous diuretics
and vasodilators (such as sodium nitroprusside), but stabilization is
usually short-lived and operation is indicated urgently. Intraaortic
balloon counterpulsation is contraindicated. Beta blockers are also
best avoided so as not to reduce the CO further or slow the heart
rate, thus allowing more time for diastolic filling of the LV. Surgery
is the treatment of choice and is usually necessary within 24 h of
diagnosis.
CHRONIC AORTIC REGURGITATION
Early symptoms of dyspnea and effort intolerance respond to treatment with diuretics; vasodilators (ACE inhibitors, dihydropyridine
calcium channel blockers, or hydralazine) may be useful as well.
Surgery can then be performed in a more controlled setting. The
use of vasodilators to extend the compensated phase of chronic
severe AR before the onset of symptoms or the development of LV
dysfunction is more controversial and less well established. Systolic
blood pressure should be controlled (goal <140 mmHg) in patients
with chronic AR, and vasodilators are an excellent first choice as
antihypertensive agents. It is often difficult to achieve adequate
control because of the increased stroke volume that accompanies
severe AR. Cardiac arrhythmias and systemic infections are poorly
tolerated in patients with severe AR and must be treated promptly
and vigorously. Although nitroglycerin and long-acting nitrates
are not as helpful in relieving anginal pain as they are in patients
with ischemic heart disease, they are worth a trial. Patients with
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