1504 patient retires. PND may manifest as coughing or wheezing, possibly

because of increased pressure in the bronchial arteries leading to airway compression, along with interstitial pulmonary edema that leads
to increased airway resistance. Whereas orthopnea may be relieved by
sitting upright at the side of the bed with the legs in a dependent position, patients with PND often have persistent coughing and wheezing
even after they have assumed the upright position. Cardiac asthma
is closely related to PND, is characterized by wheezing secondary to
bronchospasm, and must be differentiated from primary asthma and
pulmonary causes of wheezing.

PART 10
Disorders of the Cardiovascular System

chEynE-stokEs rEspiration Also referred to as periodic respiration or
cyclic respiration, Cheyne-Stokes respiration is present in 40% of patients
with advanced HF and usually is associated with low cardiac output.
Cheyne-Stokes respiration is caused by an increased sensitivity of the
respiratory center to arterial PCO2. There is an apneic phase, during
which arterial PO2 falls and arterial PCO2 rises. These changes in the
arterial blood gas content stimulate the respiratory center, resulting
in hyperventilation and hypocapnia, followed by recurrence of apnea.
Cheyne-Stokes respirations may be perceived by the patient or the
patient’s family as severe dyspnea or as a transient cessation of breathing.
acutE pulmonary EdEma

See Chap. 326

Other Symptoms Patients with HF also may present with gastrointestinal symptoms. Anorexia, nausea, and early satiety associated
with abdominal pain and fullness are common complaints and
may be related to edema of the bowel wall and/or a congested liver.
Congestion of the liver and stretching of its capsule may lead to
right upper-quadrant pain. Cerebral symptoms such as confusion,
disorientation, and sleep and mood disturbances may be observed
in patients with severe HF, particularly elderly patients with cerebral
arteriosclerosis and reduced cerebral perfusion. Nocturia is common
in HF and may contribute to insomnia.
PHYSICAL EXAMINATION
A careful physical examination is always warranted in the evaluation
of patients with HF. The purpose of the examination is to help determine the cause of HF as well as to assess the severity of the syndrome.
Obtaining additional information about the hemodynamic profile and
the response to therapy and determining the prognosis are important
additional goals of the physical examination.
General Appearance and Vital Signs In mild or moderately severe HF,
the patient appears to be in no distress at rest except for feeling uncomfortable when lying flat for more than a few minutes. In more severe
HF, the patient must sit upright, may have labored breathing, and may
not be able to finish a sentence because of shortness of breath. Systolic
blood pressure may be normal or high in early HF, but it generally is
reduced in advanced HF because of severe LV dysfunction. The pulse
pressure may be diminished, reflecting a reduction in stroke volume.
Sinus tachycardia is a nonspecific sign caused by increased adrenergic
activity. Peripheral vasoconstriction leading to cool peripheral extremities and cyanosis of the lips and nail beds is also caused by excessive
adrenergic activity.
Jugular Veins (See also Chap. 267) Examination of the jugular veins
provides an estimation of right atrial pressure. The jugular venous
pressure is best appreciated with the patient lying recumbent, with the
head tilted at 45°. The jugular venous pressure should be quantified in
centimeters of water (normal ≤8 cm) by estimating the height of the
venous column of blood above the sternal angle in centimeters and
then adding 5 cm. In the early stages of HF, the venous pressure may
be normal at rest but may become abnormally elevated with sustained
(~15 seconds) pressure on the abdomen (positive abdominojugular
reflux). Giant v waves indicate the presence of tricuspid regurgitation.
Pulmonary Examination Pulmonary crackles (rales or crepitations)
result from the transudation of fluid from the intravascular space into
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the alveoli. In patients with pulmonary edema, rales may be heard
widely over both lung fields and may be accompanied by expiratory
wheezing (cardiac asthma). When present in patients without concomitant lung disease, rales are specific for HF. Importantly, rales are
frequently absent in patients with chronic HF, even when LV filling
pressures are elevated, because of increased lymphatic drainage of alveolar fluid. Pleural effusions result from the elevation of pleural capillary
pressure and the resulting transudation of fluid into the pleural cavities.
Since the pleural veins drain into both the systemic and the pulmonary
veins, pleural effusions occur most commonly with biventricular failure. Although pleural effusions are often bilateral in HF, when they are
unilateral, they occur more frequently in the right pleural space.
Cardiac Examination Examination of the heart, although essential, frequently does not provide useful information about the severity of HF.
If cardiomegaly is present, the point of maximal impulse (PMI) usually is displaced below the fifth intercostal space and/or lateral to the
midclavicular line, and the impulse is palpable over two interspaces.
Severe LV hypertrophy leads to a sustained PMI. In some patients, a
third heart sound (S3) is audible and palpable at the apex. Patients with
enlarged or hypertrophied right ventricles may have a sustained and
prolonged left parasternal impulse extending throughout systole. An
S3 (or protodiastolic gallop) is most commonly present in patients with
volume overload who have tachycardia and tachypnea, and it often
signifies severe hemodynamic compromise. A fourth heart sound (S4)
is not a specific indicator of HF but is usually present in patients with
diastolic dysfunction. The murmurs of mitral and tricuspid regurgitation are frequently present in patients with advanced HF.
Abdomen and Extremities Hepatomegaly is an important sign in patients
with HF. When it is present, the enlarged liver is frequently tender and
may pulsate during systole if tricuspid regurgitation is present. Ascites,
a late sign, occurs as a consequence of increased pressure in the hepatic
veins and the veins draining the peritoneum. Jaundice, also a late finding in HF, results from impairment of hepatic function secondary to
hepatic congestion and hepatocellular hypoxemia and is associated with
elevations of both direct and indirect bilirubin.
Peripheral edema is a cardinal manifestation of HF, but it is nonspecific and usually is absent in patients who have been treated adequately
with diuretics. Peripheral edema is usually symmetric and dependent
in HF and occurs predominantly in the ankles and the pretibial region
in ambulatory patients. In bedridden patients, edema may be found
in the sacral area (presacral edema) and the scrotum. Long-standing
edema may be associated with indurated and pigmented skin.
Cardiac Cachexia With severe chronic HF, there may be marked
weight loss and cachexia. Although the mechanism of cachexia is not
entirely understood, it is probably multifactorial and includes elevation of the resting metabolic rate; anorexia, nausea, and vomiting due
to congestive hepatomegaly and abdominal fullness; elevation of circulating concentrations of cytokines such as TNF; and impairment of
intestinal absorption due to congestion of the intestinal veins. When
present, cachexia augurs a poor overall prognosis.
DIAGNOSIS
The diagnosis of HF is relatively straightforward when the patient
presents with classic signs and symptoms of HF; however, the signs
and symptoms of HF are neither specific nor sensitive. Accordingly,
the key to making the diagnosis is to have a high index of suspicion,
particularly for high-risk patients. When these patients present with
signs or symptoms of HF, additional laboratory testing should be
performed.
Routine Laboratory Testing Patients with new-onset HF and those
with chronic HF and acute decompensation should have a complete
blood count, a panel of electrolytes, blood urea nitrogen, serum creatinine, hepatic enzymes, and a urinalysis. Selected patients should have
assessment for diabetes mellitus (fasting serum glucose or oral glucose
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