1574 Paradoxical Pulse This important clue to the presence of cardiac
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tamponade consists of a greater than normal (10 mmHg) inspiratory
decline in systolic arterial pressure. When severe, it may be detected
by palpating weakness or disappearance of the arterial pulse during
inspiration, but usually sphygmomanometric measurement of systolic
pressure during slow respiration is required.

Because both ventricles share a tight incompressible covering, i.e.,
the pericardial sac, the inspiratory enlargement of the right ventricle
in cardiac tamponade compresses and reduces left ventricular volume;
leftward bulging of the interventricular septum reduces further the left
ventricular cavity as the right ventricle enlarges during inspiration.
Thus, in cardiac tamponade, the normal inspiratory augmentation
of right ventricular volume causes an exaggerated reduction of left
ventricular volume, stroke volume, and systolic pressure. Paradoxical
pulse also occurs in approximately one-third of patients with constric-
tive pericarditis (see below), and in some cases of hypovolemic shock,
acute and chronic obstructive airway disease, and pulmonary embolus.
Right ventricular infarction (Chap. 295) may resemble cardiac tam-
ponade with hypotension, elevated jugular venous pressure, an absent
y descent in the jugular venous pulse, and, occasionally, a paradoxical
pulse (Table 288-2).

Low-pressure tamponade refers to mild tamponade in which the
intrapericardial pressure is increased from its slightly subatmospheric
levels to +5 to +10 mmHg; in some instances, hypovolemia coexists. As
a consequence, the central venous pressure is normal or only slightly
elevated, whereas arterial pressure is unaffected and there is no para-
doxical pulse. These patients are asymptomatic or complain of mild
weakness and dyspnea. The diagnosis is aided by echocardiography,
and both hemodynamic and clinical manifestations improve after
pericardiocentesis.

Diagnosis Because immediate treatment of cardiac tamponade may
be lifesaving, prompt measures to establish the diagnosis by echocar-
diography should be undertaken. When pericardial effusion causes
tamponade, Doppler ultrasound shows that tricuspid and pulmonic
valve flow velocities increase markedly during inspiration, whereas
pulmonic vein, mitral, and aortic flow velocities diminish (as in con-
strictive pericarditis, see below) (Fig. 288-4). In tamponade, there is
late diastolic inward motion (collapse) of the right ventricular free
wall and the right atrium. Transesophageal echocardiography, CT, or
cardiac MRI may be necessary to diagnose a loculated effusion respon-
sible for cardiac tamponade.
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FIGURE 288-4 Constrictive pericarditis. Doppler schema of respi-
rophasic changes in mitral and tricuspid inflow. Reciprocal patterns
of ventricular filling are assessed on pulsed Doppler examination of
mitral valve (MV) and tricuspid valve (TV) inflow. IVC, inferior vena
cava; LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ven-
tricle. (Courtesy of Bernard E. Bulwer, MD; with permission.)

IS CARDIAC TAMPONADE

Patients with acute pericarditis should be observed frequently for
the development of an effusion; if a large effusion is present, peri-
cardiocentesis should be carried out or the patient watched closely
for signs of tamponade. Arterial and venous pressures should be
monitored and serial echocardiograms obtained.

PERICARDIOCENTESIS

If manifestations of tamponade appear, echocardiographically
guided pericardiocentesis using an apical, parasternal, or, most
commonly, subxiphoid approach must be carried out at once
because reduction of the elevated intrapericardial pressure may be
lifesaving. Intravenous saline may be administered as the patient is
being readied for the procedure, but the pericardiocentesis must
not be delayed. If possible, intrapericardial pressure should be mea-
sured before fluid is withdrawn, and the pericardial cavity should
be drained as completely as possible. A small, multiholed catheter
advanced over the needle inserted into the pericardial cavity may
be left in place to allow draining of the pericardial space if fluid
reaccumulates. Surgical drainage through a limited (subxiphoid)
thoracotomy may be required in recurrent tamponade, when it is
necessary to remove loculated effusions, and/or when it is necessary
to obtain tissue for diagnosis.

Pericardial fluid obtained from an effusion often has the physical
characteristics of an exudate. Bloody fluid is most commonly due to
neoplasm, renal failure, or dialysis in the United States and tuber-
culosis in developing nations but may also be found in the effusion
of acute rheumatic fever, after cardiac injury, and after myocardial
infarction. Transudative pericardial effusions may occur in heart
failure.

The pericardial fluid should be analyzed for red and white blood
cells and cytologic studies, and cultures should be obtained. The
presence of DNA of Mycobacterium tuberculosis determined by the
polymerase chain reaction strongly supports the diagnosis of tuber-
culous pericarditis (Chap. 202).

VIRAL OR IDIOPATHIC ACUTE PERICARDITIS

In many instances, acute pericarditis occurs in association with ill-
nesses of known or presumed viral origin and probably is caused by the
same agent. Commonly, there is an antecedent infection of the respi-
ratory tract, and viral isolation and serologic studies are negative. In
some cases, coxsackievirus A or B or the virus of influenza, echovirus,
mumps, herpes simplex, chickenpox, adenovirus, or cytomegalovirus
has been isolated from pericardial fluid and/or appropriate elevations
in viral antibody titers have been noted. Pericardial effusion is a com-
mon cardiac manifestation of HIV; it is usually secondary to infection
(often mycobacterial) or neoplasm, most often lymphoma. Frequently,
a viral cause cannot be established, and the term idiopathic acute peri-
carditis is then appropriate.

Viral or idiopathic acute pericarditis occurs at all ages but is more
common in young adults and is often associated with pleural effusions
and pneumonitis. The almost simultaneous development of fever and
precordial pain, often 10-12 days after a presumed viral illness, con-
stitutes an important feature in the differentiation of acute pericarditis
from AMI, in which chest pain precedes fever. The constitutional
symptoms are usually mild to moderate, and a pericardial friction rub
is often audible. The disease ordinarily runs its course in a few days to
4 weeks. The ST-segment alterations in the ECG usually disappear
after 1 or more weeks, but the abnormal T waves may persist for
several years and be a source of confusion in persons without a clear
history of pericarditis. Pleuritis and pneumonitis frequently accom-
pany viral or idiopathic acute pericarditis. Accumulation of some
pericardial fluid is common, and both tamponade and constrictive
pericarditis are possible, but infrequent, complications.

The most frequent complication is recurrent (relapsing) pericardi-
tis, which occurs in about one-fourth of patients with acute idiopathic



