Mechanisms of Cardiac Pain The neural pathways involved in ischemic
cardiac pain are poorly understood. Ischemic episodes are thought to
excite local chemosensitive and mechanoreceptive receptors that, in
turn, stimulate release of adenosine, bradykinin, and other substances
that activate the sensory ends of sympathetic and vagal afferent fibers.
The afferent fibers traverse the nerves that connect to the upper five
thoracic sympathetic ganglia and upper five distal thoracic roots of
the spinal cord. From there, impulses are transmitted to the thalamus.
Within the spinal cord, cardiac sympathetic afferent impulses may
converge with impulses from somatic thoracic structures, and this
convergence may be the basis for referred cardiac pain. In addition,
cardiac vagal afferent fibers synapse in the nucleus tractus solitarius
of the medulla and then descend to the upper cervical spinothalamic
tract, and this route may contribute to anginal pain experienced in the
neck and jaw.
OTHER CARDIOPULMONARY CAUSES
Pericardial and Other Myocardial Diseases (See also Chap. 288)
Inflammation of the pericardium due to infectious or noninfectious
causes can be responsible for acute or chronic chest discomfort. The
visceral surface and most of the parietal surface of the pericardium
are insensitive to pain. Therefore, the pain of pericarditis is thought
to arise principally from associated pleural inflammation and is more
common with infectious causes of pericarditis, which typically involve
the pleura. Because of this pleural association, the discomfort of
pericarditis is usually pleuritic pain that is exacerbated by breathing,
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Diseases of the Aorta (See also Chap. 301) Acute aortic dissection
(Fig. 19-1) is a less common cause of chest discomfort but is important
because of the catastrophic natural history of certain subsets of cases
when recognized late or left untreated. Acute aortic syndromes encompass a spectrum of acute aortic diseases related to disruption of the
media of the aortic wall. Aortic dissection involves a tear in the aortic
intima, resulting in separation of the media and creation of a separate
“false” lumen. A penetrating ulcer has been described as ulceration of
an aortic atheromatous plaque that extends through the intima and
into the aortic media, with the potential to initiate an intramedial
dissection or rupture into the adventitia. Intramural hematoma is an
aortic wall hematoma with no demonstrable intimal flap, no radiologically apparent intimal tear, and no false lumen. Intramural hematoma
can occur due to either rupture of the vasa vasorum or, less commonly,
a penetrating ulcer.
Each of these subtypes of acute aortic syndrome typically presents with chest discomfort that is often severe, sudden in onset, and
sometimes described as “tearing” in quality. Acute aortic syndromes
involving the ascending aorta tend to cause pain in the midline of
the anterior chest, whereas descending aortic syndromes most often
present with pain in the back. Therefore, dissections that begin in the
ascending aorta and extend to the descending aorta tend to cause pain
in the front of the chest that extends toward the back, between the
shoulder blades. Proximal aortic dissections that involve the ascending
aorta (type A in the Stanford nomenclature) are at high risk for major
complications that may influence the clinical presentation, including
(1) compromise of the aortic ostia of the coronary arteries, resulting
in MI; (2) disruption of the aortic valve, causing acute aortic insufficiency; and (3) rupture of the hematoma into the pericardial space,
leading to pericardial tamponade.
Knowledge of the epidemiology of acute aortic syndromes can be
helpful in maintaining awareness of this relatively uncommon group
of disorders (estimated annual incidence, 3 cases per 100,000 population). Nontraumatic aortic dissections are very rare in the absence of
hypertension or conditions associated with deterioration of the elastic
or muscular components of the aortic media, including pregnancy,
bicuspid aortic disease, or inherited connective tissue diseases, such as
Marfan and Ehlers-Danlos syndromes.
Although aortic aneurysms are most often asymptomatic, thoracic
aortic aneurysms can cause chest pain and other symptoms by compressing adjacent structures. This pain tends to be steady, deep, and
occasionally severe. Aortitis, whether of noninfectious or infectious
etiology, in the absence of aortic dissection is a rare cause of chest or
back discomfort.
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Chest Discomfort

Characteristics of Ischemic Chest Discomfort The clinical characteristics
of angina pectoris, often referred to simply as “angina,” are highly
similar whether the ischemic discomfort is a manifestation of stable
ischemic heart disease, unstable angina, or MI; the exceptions are
differences in the pattern and duration of symptoms associated with
these syndromes (Table 19-1). Heberden initially described angina as
a sense of “strangling and anxiety.” Chest discomfort characteristic of
myocardial ischemia is typically described as aching, heavy, squeezing, crushing, or constricting. However, in a substantial minority of
patients, the quality of discomfort is extremely vague and may be
described as a mild tightness, or merely an uncomfortable feeling, that
sometimes is experienced as numbness or a burning sensation. The
site of the discomfort is usually retrosternal, but radiation is common
and generally occurs down the ulnar surface of the left arm; the right
arm, both arms, neck, jaw, or shoulders may also be involved. These
and other characteristics of ischemic chest discomfort pertinent to
discrimination from other causes of chest pain are discussed later in
this chapter (see “Approach to the Patient”).
Stable angina usually begins gradually and reaches its maximal
intensity over a period of minutes before dissipating within several
minutes with rest or with nitroglycerin. The discomfort typically
occurs predictably at a characteristic level of exertion or psychological
stress. By definition, unstable angina is manifest by self-limited anginal
chest discomfort that is exertional but occurs at increased frequency
with progressively lower intensity of physical activity or even at rest.
Chest discomfort associated with MI is typically more severe, is prolonged (usually lasting ≥30 min), and is not relieved by rest.

coughing, or changes in position. Moreover, owing to the overlapping
sensory supply of the central diaphragm via the phrenic nerve with
somatic sensory fibers originating in the third to fifth cervical segments, the pain of pleural pericarditis is often referred to the shoulder
and neck. Involvement of the pleural surface of the lateral diaphragm
can lead to pain in the upper abdomen.
Acute inflammatory and other non-ischemic myocardial diseases
can also produce chest discomfort. The symptoms of Takotsubo
(stress-related) cardiomyopathy often start abruptly with chest pain
and shortness of breath. This form of cardiomyopathy, in its most
recognizable form, is triggered by an emotionally or physically stressful event and may mimic acute MI because of its commonly associated
ECG abnormalities, including ST-segment elevation, and elevated
biomarkers of myocardial injury. Observational studies support a
predilection for women >50 years of age. The symptoms of acute myocarditis are highly varied. Chest discomfort may either originate with
inflammatory injury of the myocardium or be due to severe increases
in wall stress related to poor ventricular performance.

CHAPTER 19

imbalances of myocardial oxygen supply and demand (type 2; see
Chap. 294).
Other contributors to stable and unstable ischemic heart disease,
such as endothelial dysfunction, microvascular disease, and vasospasm, may exist alone or in combination with coronary atherosclerosis and may be the dominant cause of myocardial ischemia in
some patients. Moreover, non-atherosclerotic processes, including
congenital abnormalities of the coronary vessels, myocardial bridging,
coronary arteritis, and radiation-induced coronary disease, can lead to
coronary obstruction. In addition, conditions associated with extreme
myocardial oxygen demand and impaired endocardial blood flow,
such as aortic valve disease (Chap. 301), hypertrophic cardiomyopathy, or idiopathic dilated cardiomyopathy (Chap. 287), can precipitate
myocardial ischemia in patients with or without underlying obstructive atherosclerosis.

Pulmonary Conditions Pulmonary and pulmonary-vascular conditions
that cause chest discomfort usually do so in conjunction with dyspnea
and often produce symptoms that have a pleuritic nature.
PULMONARY EMBOLISM (See also Chap. 300) Pulmonary emboli (annual
incidence, ~1 per 1000) can produce dyspnea and chest discomfort
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