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are all elevated to similar levels (i.e., within 5 mmHg of one another).
Despite these hemodynamic changes, systolic function may be normal
or only slightly impaired. However, in advanced cases, the fibrotic process may extend into the myocardium and cause myocardial scarring
and atrophy, and venous congestion may then be due to the combined
effects of the pericardial and myocardial lesions.
In constrictive pericarditis, the right and left atrial pressure pulses
display an M-shaped contour, with prominent x and y descents. The
y descent, which is absent or diminished in cardiac tamponade, is the
most prominent deflection in constrictive pericarditis; it reflects rapid
early filling of the ventricles. The y descent is interrupted by a rapid
rise in atrial pressure during early diastole, when ventricular filling is
impeded by the constricting pericardium. These characteristic changes
are transmitted to the jugular veins, where they may be recognized by
inspection. In constrictive pericarditis, the ventricular pressure pulses
in both ventricles exhibit characteristic “square root” signs during
diastole. These hemodynamic changes, although characteristic, are not
pathognomonic of constrictive pericarditis and may also be observed
in restrictive cardiomyopathies (Chap. 287, Table 287-2).

CLINICAL AND LABORATORY FINDINGS
Weakness, fatigue, weight gain, increased abdominal girth, abdominal
discomfort, and edema are common. The patient often appears chronically ill, and in advanced cases, anasarca, skeletal muscle wasting, and
cachexia may be present. Exertional dyspnea is common, and orthopnea may occur, although it is usually not severe. Acute left ventricular
failure (acute pulmonary edema) is very uncommon. The cervical
veins are distended and may remain so even after intensive diuretic
treatment, and venous pressure may fail to decline during inspiration
(Kussmaul’s sign). The latter is common in chronic pericarditis but
may also occur in tricuspid stenosis, right ventricular infarction, and
restrictive cardiomyopathy.
The pulse pressure is normal or reduced. A paradoxical pulse
can be detected in about one-third of cases. Congestive hepatomegaly
is pronounced and may impair hepatic function and cause jaundice;
ascites is common and is usually more prominent than dependent edema. The apical pulse is reduced and may retract in systole
(Broadbent’s sign). The heart sounds may be distant; an early third
heart sound (i.e., a pericardial knock, occurring at the cardiac apex
0.09–0.12 s after aortic valve closure) with the abrupt cessation of ventricular filling is often conspicuous.
The ECG frequently displays low voltage of the QRS complexes
and diffuse flattening or inversion of the T waves. Atrial fibrillation is
present in about one-third of patients. The chest roentgenogram shows
a normal or slightly enlarged heart. Pericardial calcification is most
common in tuberculous pericarditis. Pericardial calcification may,
however, occur in the absence of constriction, and constriction may
occur without calcification.
Inasmuch as the usual physical signs of cardiac disease (murmurs,
cardiac enlargement) may be inconspicuous or absent in chronic constrictive pericarditis, hepatic enlargement and dysfunction associated
with jaundice and intractable ascites may lead to a mistaken diagnosis
of hepatic cirrhosis. This error can be avoided if the neck veins are
inspected and found to be distended.
The transthoracic echocardiogram typically shows pericardial thickening, dilation of the inferior vena cava and hepatic veins, and a sharp
halt in ventricular filling in early diastole, with normal ventricular systolic function and flattening of the left ventricular posterior wall. There
is a distinctive pattern of transvalvular flow velocity on Doppler echocardiography. During inspiration, there is an exaggerated reduction in
blood flow velocity in the pulmonary veins and across the mitral valve
and a leftward shift of the ventricular septum; the opposite occurs during expiration. Diastolic flow velocity in the inferior vena cava into the
right atrium and across the tricuspid valve increases in an exaggerated
manner during inspiration and declines during expiration (Fig. 288-4).
However, echocardiography cannot definitively exclude the diagnosis
of constrictive pericarditis. CT and MRI scanning (Fig. 288-5) are
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Figure 288-5 Magnetic resonance imaging in chronic constrictive pericarditis. The arrows point to a thickened pericardium, which
shows late enhancement after gadolinium, characteristic of intense
inflammation. LV, left ventricle; RV, right ventricle. (From RY Kwong:
Cardiovascular magnetic resonance imaging, in RO Bonow et al [eds]:
Braunwald’s Heart Disease, 9th ed. Philadelphia: Elsevier, 2012.)

more accurate than echocardiography in establishing or excluding the
presence of a thickened pericardium.
DIFFERENTIAL DIAGNOSIS
Like chronic constrictive pericarditis, cor pulmonale (Chap. 279) may
be associated with severe systemic venous hypertension but little pulmonary congestion; the heart is usually not enlarged, and a paradoxical
pulse may be present. However, in cor pulmonale, advanced parenchymal pulmonary disease is usually apparent and venous pressure falls
during inspiration (i.e., Kussmaul’s sign is negative). Tricuspid stenosis
(Chap. 283) may also simulate chronic constrictive pericarditis; congestive hepatomegaly, splenomegaly, ascites, and venous distention
may be equally prominent. However, in tricuspid stenosis, a characteristic murmur and the murmur of accompanying mitral stenosis are
usually present.
Because constrictive pericarditis can be corrected surgically, it is
important to distinguish chronic constrictive pericarditis from restrictive cardiomyopathy (Chap. 287), which has a similar physiologic
abnormality (i.e., restriction of ventricular filling). The differentiating
features are summarized in Table 288-2. When a patient has progressive, disabling, and unresponsive congestive heart failure and displays
any of the features of constrictive heart disease, Doppler echocardiography to record respiratory effects on transvalvular flow and an
MRI or CT scan should be obtained to detect or exclude constrictive
pericarditis, because the latter is usually correctable.

TREATMENT

Constrictive Pericarditis

Pericardial resection is the only definitive treatment of constrictive
pericarditis and should be as complete as possible. Dietary sodium
restriction and diuretics are useful during preoperative preparation.
Coronary arteriography should be carried out preoperatively in
patients older than 50 years to exclude unsuspected accompanying
coronary artery disease. The benefits derived from cardiac decortication are usually progressive over a period of months. The risk of this
operation depends on the extent of penetration of the myocardium
by the fibrotic and calcific process, the severity of myocardial atrophy, the extent of secondary impairment of hepatic and/or renal
function, and the patient’s general condition. Operative mortality is
in the range of 5 to 10% even in experienced centers; the patients
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