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systolic pressure at which the Korotkoff sounds are first heard (during expiration) and the systolic pressure at which the Korotkoff
sounds are heard with each heartbeat, independent of the respiratory
phase. Between these two pressures, the Korotkoff sounds are heard
only intermittently and during expiration. The cuff pressure must be
decreased slowly to appreciate the finding. It can be difficult to measure pulsus paradoxus in patients with tachycardia, atrial fibrillation,
or tachypnea. A pulsus paradoxus may be palpable at the brachial
artery or femoral artery level when the pressure difference exceeds
15 mmHg. This inspiratory fall in systolic pressure is an exaggerated
consequence of interventricular dependence.
Pulsus alternans, in contrast, is defined by beat-to-beat variability of
pulse amplitude. It is present only when every other phase I Korotkoff
sound is audible as the cuff pressure is lowered slowly, typically in a
patient with a regular heart rhythm and independent of the respiratory
cycle. Pulsus alternans is seen in patients with severe left ventricular
systolic dysfunction and is thought to be due to cyclic changes in intracellular calcium and action potential duration. When pulsus alternans
is associated with electrocardiographic T-wave alternans, the risk for
an arrhythmic event appears to be increased.
Ascending aortic aneurysms can rarely be appreciated as a pulsatile mass in the right parasternal area. Appreciation of a prominent
abdominal aortic pulse should prompt noninvasive imaging for better
characterization. Femoral and/or popliteal artery aneurysms should be
sought in patients with abdominal aortic aneurysm disease.
The level of a claudication-producing arterial obstruction can often
be identified on physical examination (Fig. 267-3). For example, in a

patient with calf claudication, a decrease in pulse amplitude between
the common femoral and popliteal arteries will localize the obstruction to the level of the superficial femoral artery, although inflow
obstruction above the level of the common femoral artery may coexist.
Auscultation for carotid, subclavian, abdominal aortic, and femoral
artery bruits should be routine. However, the correlation between the
presence of a bruit and the degree of vascular obstruction is poor. A
cervical bruit is a weak indicator of the degree of carotid artery stenosis; the absence of a bruit does not exclude the presence of significant
luminal obstruction. If a bruit extends into diastole or if a thrill is present, the obstruction is usually severe. Another cause of an arterial bruit
is an arteriovenous fistula with enhanced flow.
The likelihood of significant lower extremity peripheral arterial
disease increases with typical symptoms of claudication, cool skin,
abnormalities on pulse examination, or the presence of a vascular
bruit. Abnormal pulse oximetry (a >2% difference between finger and
toe oxygen saturation) can be used to detect lower extremity peripheral
arterial disease and is comparable in its performance characteristics to
the ankle-brachial index.
Inspection and Palpation of the Heart The left ventricular apex beat
may be visible in the midclavicular line at the fifth intercostal space
in thin-chested adults. Visible pulsations anywhere other than this
expected location are abnormal. The left anterior chest wall may heave
in patients with an enlarged or hyperdynamic left or right ventricle.
As noted previously, a visible right upper parasternal pulsation may be
suggestive of ascending aortic aneurysm disease. In thin, tall patients
and patients with advanced obstructive lung disease and flattened
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A. Anatomy of the major arteries of the leg. B. Measurement of the ankle systolic pressure. (From NA Khan et al: JAMA 295:536,
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