heart disease. The edema of heart failure typically occurs in the
dependent portions of the body.

Edema of Renal Disease (See also Chap. 314) The edema that
occurs during the acute phase of glomerulonephritis is
characteristically associated with hematuria, proteinuria, and
hypertension. In most instances, the edema results from primary
retention of sodium and water by the kidneys owing to renal
dysfunction. This state differs from most forms of heart failure in that
it is characterized by a normal (or sometimes even increased)
cardiac output. Patients with chronic renal failure may also develop
edema due to primary renal retention of sodium and water.

Nephrotic Syndrome and Other Hypoalbuminemic States The
primary alteration in the nephrotic syndrome is a diminished colloid
oncotic pressure due to losses of large quantities (3.5 g/d) of
protein into the urine and hypoalbuminemia (<3.0 g/dL). As a result
of the reduced colloid osmotic pressure, the sodium and water that
are retained cannot be confined within the vascular compartment,
and total and effective arterial blood volumes decline. This process
initiates the edema-forming sequence of events described above,
including activation of the RAAS. The nephrotic syndrome may occur
during the course of a variety of kidney diseases, including
glomerulonephritis, diabetic glomerulosclerosis, and hypersensitivity
reactions. The edema is diffuse, symmetric, and most prominent in
the dependent areas; periorbital edema is most prominent in the
morning.

Hepatic Cirrhosis (See also Chap. 344) This condition is
characterized, in part, by hepatic venous outflow obstruction, which
in turn expands the splanchnic blood volume, and hepatic lymph
formation. Intrahepatic hypertension acts as a stimulus for renal
sodium retention and causes a reduction of effective arterial blood
volume. These alterations are frequently complicated by
hypoalbuminemia secondary to reduced hepatic synthesis, as well
as peripheral arterial vasodilation. These effects reduce the effective
arterial blood volume, leading to activation of the sodium- and water-



