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PART 10
Disorders of the Cardiovascular System

The venous waveform sometimes can be difficult to distinguish from
the carotid pulse, especially during casual inspection. Nevertheless, the
venous waveform has several characteristic features, and its individual
components can be appreciated in most patients (Fig. 267-1). The
arterial pulsation is not easily obliterated with palpation; the venous
waveform in patients with sinus rhythm is usually biphasic, while the
carotid pulse is monophasic; and the jugular venous pulsation should
change with changes in posture or inspiration (unless the venous pressure is quite elevated).
The venous waveform is divided into several distinct peaks. The a
wave reflects right atrial presystolic contraction and occurs just after
the electrocardiographic P wave, preceding the first heart sound (S1).
A prominent a wave is seen in patients with reduced right ventricular
compliance; a cannon a wave occurs with atrioventricular (AV) dissociation and right atrial contraction against a closed tricuspid valve.
In a patient with a wide complex tachycardia, the appreciation of cannon a waves in the jugular venous waveform identifies the rhythm as
ventricular in origin. The a wave is not present with atrial fibrillation.
The x descent defines the fall in right atrial pressure after inscription
of the a wave. The c wave interrupts this x descent and is followed by
a further descent. The v wave represents atrial filling (atrial diastole)
and occurs during ventricular systole. The height of the v wave is
determined by right atrial compliance as well as the volume of blood
returning to the right atrium either antegrade from the cavae or retrograde through an incompetent tricuspid valve. In patients with TR, the
v wave is accentuated and the subsequent fall in pressure (y descent)
is rapid. With progressive degrees of TR, the v wave merges with the
c wave, and the right atrial and jugular vein waveforms become “ventricularized.” The y descent, which follows the peak of the v wave, can
become prolonged or blunted with obstruction to right ventricular
inflow, as may occur with tricuspid stenosis or pericardial tamponade.
Normally, the venous pressure should fall by at least 3 mmHg with
inspiration. Kussmaul’s sign is defined by either a rise or a lack of fall
of the JVP with inspiration and is classically associated with constrictive pericarditis, although it has been reported in patients with restrictive cardiomyopathy, massive pulmonary embolism, right ventricular
infarction, and advanced left ventricular systolic heart failure. It is also
a common, isolated finding in patients after cardiac surgery without
other hemodynamic abnormalities.
Venous hypertension sometimes can be elicited by performance of
the abdominojugular reflex or with passive leg elevation. When these
signs are positive, a volume-overloaded state with limited compliance of an overly distended or constricted venous system is present.
The abdominojugular reflex is elicited with firm and consistent pressure over the upper portion of the abdomen, preferably over the right
upper quadrant, for at least 10 s. A positive response is defined by a
sustained rise of more than 3 cm in JVP for at least 15 s after release of
the hand. Patients must be coached to refrain from breath holding or
a Valsalva-like maneuver during the procedure. The abdominojugular
reflex is useful in predicting a pulmonary artery wedge pressure in
excess of 15 mmHg in patients with heart failure.
Although the JVP estimates right ventricular filling pressure, it has a
predictable relationship with the pulmonary artery wedge pressure. In
a large study of patients with advanced heart failure, the presence of a
right atrial pressure >10 mmHg (as predicted on bedside examination)
had a positive value of 88% for the prediction of a pulmonary artery
wedge pressure of >22 mmHg. In addition, an elevated JVP has prognostic significance in patients with both symptomatic heart failure and
asymptomatic left ventricular systolic dysfunction. The presence of an
elevated JVP is associated with a higher risk of subsequent hospitalization for heart failure, death from heart failure, or both.
Assessment of Blood Pressure Measurement of blood pressure usually
is delegated to a medical assistant but should be repeated by the clinician. Accurate measurement depends on body position, arm size, time
of measurement, place of measurement, device, device size, technique,
and examiner. In general, physician-recorded blood pressures are
higher than both nurse-recorded pressures and self-recorded pressures
at home. Blood pressure is best measured in the seated position with
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Figure 267-1 A. Jugular venous pulse wave tracing (top) with heart
sounds (bottom). The A wave represents right atrial presystolic contraction and occurs just after the electrocardiographic P wave and just
before the first heart sound (I). In this example, the A wave is accentuated and larger than normal due to decreased right ventricular
compliance, as also suggested by the right-sided S4 (IV). The C wave
may reflect the carotid pulsation in the neck and/or an early systolic
increase in right atrial pressure as the right ventricle pushes the closed
tricuspid valve into the right atrium. The x descent follows the A wave
just as atrial pressure continues to fall. The V wave represents atrial
filling during ventricular systole and peaks at the second heart sound
(II). The y descent corresponds to the fall in right atrial pressure after
tricuspid valve opening. B. Jugular venous wave forms in mild (middle) and severe (top) tricuspid regurgitation, compared with normal,
with phonocardiographic representation of the corresponding heart
sounds below. With increasing degrees of tricuspid regurgitation, the
waveform becomes “ventricularized.” C. Electrocardiogram (ECG) (top),
jugular venous waveform (JVP) (middle), and heart sounds (bottom)
in pericardial constriction. Note the prominent and rapid y descent,
corresponding in timing to the pericardial knock (K). (From J Abrams:
Synopsis of Cardiac Physical Diagnosis, 2nd ed. Boston, Butterworth
Heinemann, 2001, pp 25–35.)
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