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FIGURE 295-1 Acute coronary syndromes. Following disruption of
a vulnerable plaque, patients experience ischemic discomfort resulting from a reduction of flow through the affected epicardial coronary
artery. The flow reduction may be caused by a completely occlusive
thrombus (right) or subtotally occlusive thrombus (left). Patients with
ischemic discomfort may present with or without ST-segment elevation. Of patients with ST-segment elevation, the majority (wide red
arrow) ultimately develop a Q wave on the ECG (Qw MI), while a
minority (thin red arrow) do not develop Q wave and, in older literature, were said to have sustained a non-Q-wave MI (NQMI). Patients
who present without ST-segment elevation are suffering from either
unstable angina or a non-ST-segment elevation MI (NSTEMI) (wide
green arrows), a distinction that is ultimately made based on the presence or absence of a serum cardiac marker such as CK-MB or a cardiac
troponin detected in the blood. The majority of patients presenting
with NSTEMI do not develop a Q wave on the ECG; a minority develop
a Qw MI (thin green arrow). Dx, diagnosis; ECG, electrocardiogram; MI,
myocardial infarction. (Adapted from CW Hamm et al: Lancet 358:1533,
2001, and MJ Davies: Heart 83:361, 2000; with permission from the BMJ
Publishing Group.)
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ST-Segment Elevation Myocardial Infarction

Presentation

STEMI usually occurs when coronary blood flow decreases abruptly
after a thrombotic occlusion of a coronary artery previously affected
by atherosclerosis. Slowly developing, high-grade coronary artery
stenoses do not typically precipitate STEMI because of the development of a rich collateral network over time. Instead, STEMI occurs
when a coronary artery thrombus develops rapidly at a site of vascular
injury. This injury is produced or facilitated by factors such as cigarette smoking, hypertension, and lipid accumulation. In most cases,
STEMI occurs when the surface of an atherosclerotic plaque becomes
disrupted (exposing its contents to the blood) and conditions (local
or systemic) favor thrombogenesis. A mural thrombus forms at the
site of plaque disruption, and the involved coronary artery becomes
occluded. Histologic studies indicate that the coronary plaques prone
to disruption are those with a rich lipid core and a thin fibrous cap
(Chap. 291e). After an initial platelet monolayer forms at the site of
the disrupted plaque, various agonists (collagen, ADP, epinephrine,
serotonin) promote platelet activation. After agonist stimulation of
platelets, thromboxane A2 (a potent local vasoconstrictor) is released,
further platelet activation occurs, and potential resistance to fibrinolysis develops.
In addition to the generation of thromboxane A2, activation of
platelets by agonists promotes a conformational change in the glycoprotein IIb/IIIa receptor (Chap. 140). Once converted to its functional
state, this receptor develops a high affinity for soluble adhesive proteins (i.e., integrins) such as fibrinogen. Since fibrinogen is a multivalent molecule, it can bind to two different platelets simultaneously,
resulting in platelet cross-linking and aggregation.
The coagulation cascade is activated on exposure of tissue factor in damaged endothelial cells at the site of the disrupted plaque.
Factors VII and X are activated, ultimately leading to the conversion
of prothrombin to thrombin, which then converts fibrinogen to fibrin
(Chap. 141). Fluid-phase and clot-bound thrombin participates in an
autoamplification reaction leading to further activation of the coagulation cascade. The culprit coronary artery eventually becomes occluded
by a thrombus containing platelet aggregates and fibrin strands.
In rare cases, STEMI may be due to coronary artery occlusion
caused by coronary emboli, congenital abnormalities, coronary spasm,
and a wide variety of systemic—particularly inflammatory—diseases.
The amount of myocardial damage caused by coronary occlusion
depends on (1) the territory supplied by the affected vessel, (2) whether
or not the vessel becomes totally occluded, (3) the duration of coronary
occlusion, (4) the quantity of blood supplied by collateral vessels to the
affected tissue, (5) the demand for oxygen of the myocardium whose
blood supply has been suddenly limited, (6) endogenous factors that
can produce early spontaneous lysis of the occlusive thrombus, and (7)
the adequacy of myocardial perfusion in the infarct zone when flow is
restored in the occluded epicardial coronary artery.
Patients at increased risk for developing STEMI include those
with multiple coronary risk factors (Chap. 291e) and those with UA
(Chap. 294). Less common underlying medical conditions predisposing patients to STEMI include hypercoagulability, collagen vascular
disease, cocaine abuse, and intracardiac thrombi or masses that can
produce coronary emboli.
There have been major advances in the management of STEMI with
recognition that the “chain of survival” involves a highly integrated
system starting with prehospital care and extending to early hospital
management so as to provide expeditious implementation of a reperfusion strategy.

CHAPTER 295

Acute myocardial infarction (AMI) is one of the most common diagnoses in hospitalized patients in industrialized countries. In the United
States, approximately 525,000 patients experience a new AMI, and
190,000 experience a recurrent AMI each year. More than half of AMIrelated deaths occur before the stricken individual reaches the hospital.
The in-hospital mortality rate after admission for AMI has declined
from 10% to about 6% over the past decade. The 1-year mortality rate
after AMI is about 15%. Mortality is approximately fourfold higher in
elderly patients (over age 75) as compared with younger patients.
When patients with prolonged ischemic discomfort at rest are first
seen, the working clinical diagnosis is that they are suffering from an
acute coronary syndrome (Fig. 295-1). The 12-lead electrocardiogram
(ECG) is a pivotal diagnostic and triage tool because it is at the center
of the decision pathway for management; it permits distinction of
those patients presenting with ST-segment elevation from those presenting without ST-segment elevation. Serum cardiac biomarkers are
obtained to distinguish unstable angina (UA) from non-ST-segment
elevation myocardial infarction (NSTEMI) and to assess the magnitude of an ST-segment elevation myocardial infarction (STEMI). This
chapter focuses on the evaluation and management of patients with
STEMI, while Chap. 294 discusses UA/NSTEMI.
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PATHOPHYSIOLOGY: ROLE OF ACUTE PLAQUE RUPTURE

CLINICAL PRESENTATION
In up to one-half of cases, a precipitating factor appears to be present
before STEMI, such as vigorous physical exercise, emotional stress, or
a medical or surgical illness. Although STEMI may commence at any
time of the day or night, circadian variations have been reported such
that clusters are seen in the morning within a few hours of awakening.
Pain is the most common presenting complaint in patients with
STEMI. The pain is deep and visceral; adjectives commonly used to
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