1602 TABlE 295-1 DEFiniTion oF MYoCARDiAl inFARCTion

PART 10
Disorders of the Cardiovascular System

Criteria for Acute Myocardial Infarction
The term acute myocardial infarction (MI) should be used when there is evidence of myocardial necrosis in a clinical setting consistent with acute myocardial ischemia. Under these conditions, any one of the following criteria
meets the diagnosis for MI:
•  Detection of a rise and/or fall of cardiac biomarker values (preferably
cardiac troponin [cTn]) with at least one value above the 99th percentile
upper reference limit (URL) and with at least one of the following:
• Symptoms of ischemia
•  New or presumed new significant ST-segment T-wave (ST-T) changes or
new left bundle branch block (LBBB)
• Development of pathologic Q waves in the electrocardiogram (ECG)
•  Imaging evidence of new loss of viable myocardium or new regional wall
motion abnormality
• Identification of an intracoronary thrombus by angiography or autopsy
•  Cardiac death with symptoms suggestive of myocardial ischemia and
presumed new ischemic ECG changes of new LBBB, but death occurred
before cardiac biomarkers were obtained or before cardiac biomarker
values would be increased.
•  Percutaneous coronary intervention (PCI)–related MI is arbitrarily defined
by elevation of cTn values (>5 × 99th percentile URL) in patients with normal baseline values (≤99th percentile URL) or a rise of cTn values >20% if
the baseline values are elevated and are stable or falling. In addition, either
(i) symptoms suggestive of myocardial ischemia, or (ii) new ischemic ECG
changes, or (iii) angiographic findings consistent with a procedural complication, or (iv) imaging demonstration of new loss of viable myocardium or
new regional wall motion abnormality are required.
•  Stent thrombosis associated with MI when detected by coronary angiography or autopsy in the setting of myocardial ischemia and with a rise and/
or fall of cardiac biomarker values with at least one value above the 99th
percentile URL.
•  Coronary artery bypass grafting (CABG)–related MI is arbitrarily defined
by elevation of cardiac biomarker values (>10 × 99th percentile URL) in
patients with normal baseline cTn values (≤99th percentile URL). In addition, either (i) new pathologic Q waves or new LBBB, or (ii) angiographic
documented new graft or new native coronary artery occlusion, or (iii)
imaging evidence of new loss of viable myocardium or new regional wall
motion abnormality.
Criteria for Prior Myocardial Infarction
Any one of the following criteria meets the diagnosis for prior MI:
•  Pathologic Q waves with or without symptoms in the absence of nonischemic causes.
•  Imaging evidence of a region of loss of viable myocardium that is thinned
and fails to contract, in the absence of a nonischemic cause.
• Pathologic findings of a prior MI.

TABlE 295-2 ClASSiFiCATion oF MYoCARDiAl inFARCTion
Type I: Spontaneous Myocardial Infarction
Spontaneous myocardial infarction related to atherosclerotic plaque rupture,
ulceration, fissuring, erosion, or dissection with resulting intraluminal thrombus in one or more of the coronary arteries leading to decreased myocardial
blood flow or distal platelet emboli with ensuing myocyte necrosis. The
patient may have underlying severe coronary artery disease (CAD) but on
occasion nonobstructive or no CAD.
Type 2: Myocardial Infarction Secondary to an Ischemic Imbalance
In instances of myocardial injury with necrosis where a condition other than
CAD contributes to an imbalance between myocardial oxygen supply and/
or demand, e.g., coronary endothelial dysfunction, coronary artery spasm,
coronary embolism, tachy-brady-arrhythmias, anemia, respiratory failure,
hypotension, and hypertension with or without left ventricular hypertrophy.
Type 3: Myocardial Infarction Resulting in Death When Biomarker
Values Are Unavailable
Cardiac death with symptoms suggestive of myocardial ischemia and presumed new ischemic electrocardiogram (ECG) changes or new left bundle
branch block (LBBB), but death occurring before blood samples could be
obtained or before cardiac biomarker could rise, or in rare cases, cardiac biomarkers were not collected.
Type 4a: Myocardial Infarction Related to Percutaneous Coronary
Intervention (PCI)
Myocardial infarction associated with PCI is arbitrarily defined by elevation
of cardiac troponin (cTn) values >5 × 99th percentile upper reference limit
(URL) in patients with normal baseline values (≤99th percentile URL) or a rise
of cTn values >20% if the baseline values are elevated and are stable or falling. In addition, either (i) symptoms suggestive of myocardial ischemia, or (ii)
new ischemic ECG changes or new LBBB, or (iii) angiographic loss of patency
of a major coronary artery or a side branch or persistent slow or no flow or
embolization, or (iv) imaging demonstration of new loss of viable myocardium or new regional wall motion abnormality is required.
Type 4b: Myocardial Infarction Related to Stent Thrombosis
Myocardial infarction associated with stent thrombosis is detected by coronary angiography or autopsy in the setting of myocardial ischemia and with
a rise and/or fall of cardiac biomarker values with at least one value above
the 99th percentile URL.
Type 5: Myocardial Infarction Related to Coronary Artery Bypass
Grafting (CABG)
Myocardial infarction associated with CABG is arbitrarily defined by elevation of cardiac biomarker values >10 × 99th percentile URL in patients with
normal baseline cTn values (≤99th percentile URL). In addition, either (i) new
pathologic Q waves or new LBBB, or (ii) angiographic documented new graft
or new native coronary artery occlusion, or (iii) imaging evidence of new loss
of viable myocardium or new regional wall motion abnormality.
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is a bright signal in areas of infarction that appears in stark contrast to
the dark areas of normal myocardium.
An Expert Consensus Task Force for the Universal Definition of
Myocardial Infarction has provided a comprehensive set of criteria for
the definition of MI that integrates the clinical and laboratory findings
discussed earlier (Table 295-1) as well as a classification of MI into
five types that reflect the clinical circumstances in which it may occur
(Table 295-2).

INITIAL MANAGEMENT
PREHOSPITAL CARE
The prognosis in STEMI is largely related to the occurrence of two
general classes of complications: (1) electrical complications (arrhythmias) and (2) mechanical complications (“pump failure”). Most outof-hospital deaths from STEMI are due to the sudden development of
ventricular fibrillation. The vast majority of deaths due to ventricular
fibrillation occur within the first 24 h of the onset of symptoms, and of
these, over half occur in the first hour. Therefore, the major elements
of prehospital care of patients with suspected STEMI include (1) recognition of symptoms by the patient and prompt seeking of medical
attention; (2) rapid deployment of an emergency medical team capable
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of performing resuscitative maneuvers, including defibrillation; (3)
expeditious transportation of the patient to a hospital facility that is
continuously staffed by physicians and nurses skilled in managing
arrhythmias and providing advanced cardiac life support; and (4)
expeditious implementation of reperfusion therapy (Fig. 295-3). The
greatest delay usually occurs not during transportation to the hospital
but, rather, between the onset of pain and the patient’s decision to call
for help. This delay can best be reduced by health care professionals
educating the public concerning the significance of chest discomfort
and the importance of seeking early medical attention. Regular office
visits with patients having a history of or who are at risk for ischemic
heart disease are important “teachable moments” for clinicians to
review the symptoms of STEMI and the appropriate action plan.
Increasingly, monitoring and treatment are carried out by trained
personnel in the ambulance, further shortening the time between the
onset of the infarction and appropriate treatment. General guidelines
for initiation of fibrinolysis in the prehospital setting include the ability to transmit 12-lead ECGs to confirm the diagnosis, the presence
of paramedics in the ambulance, training of paramedics in the interpretation of ECGs and management of STEMI, and online medical
command and control that can authorize the initiation of treatment
in the field.
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