is considerably more specific. However, cardiac surgery, myocarditis, 1601
and electrical cardioversion often result in elevated serum levels of the
MB isoenzyme. A ratio (relative index) of CK-MB mass to CK activity
≥2.5 suggests but is not diagnostic of a myocardial rather than a skeletal muscle source for the CK-MB elevation.
Many hospitals are using cTnT or cTnI rather than CK-MB as the
routine serum cardiac marker for diagnosis of STEMI, although any
of these analytes remain clinically acceptable. It is not cost-effective to
measure both a cardiac-specific troponin and CK-MB at all time points
in every patient.
While it has long been recognized that the total quantity of protein
released correlates with the size of the infarct, the peak protein concentration correlates only weakly with infarct size. Recanalization of
a coronary artery occlusion (either spontaneously or by mechanical
or pharmacologic means) in the early hours of STEMI causes earlier
peaking of biomarker measurements (Fig. 295-2) because of a rapid
washout from the interstitium of the infarct zone, quickly overwhelming lymphatic clearance of the proteins.
The nonspecific reaction to myocardial injury is associated with
polymorphonuclear leukocytosis, which appears within a few hours
after the onset of pain and persists for 3–7 days; the white blood
cell count often reaches levels of 12,000–15,000/μL. The erythrocyte
sedimentation rate rises more slowly than the white blood cell count,
peaking during the first week and sometimes remaining elevated for
1 or 2 weeks.
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FIGURE 295-2 The zone of necrosing myocardium is shown at
the top of the figure, followed in the middle portion of the figure
by a diagram of a cardiomyocyte that is in the process of releasing
biomarkers. The biomarkers that are released into the interstitium are
first cleared by lymphatics followed subsequently by spillover into the
venous system. After disruption of the sarcolemmal membrane of the
cardiomyocyte, the cytoplasmic pool of biomarkers is released first
(left-most arrow in bottom portion of figure). Markers such as myoglobin
and CK isoforms are rapidly released, and blood levels rise quickly
above the cutoff limit; this is then followed by a more protracted
release of biomarkers from the disintegrating myofilaments that may
continue for several days. Cardiac troponin levels rise to about 20 to
50 times the upper reference limit (the 99th percentile of values in
a reference control group) in patients who have a “classic” acute
myocardial infarction (MI) and sustain sufficient myocardial necrosis
to result in abnormally elevated levels of the MB fraction of creatine
kinase (CK-MB). Clinicians can now diagnose episodes of microinfarction by sensitive assays that detect cardiac troponin elevations above
the upper reference limit, even though CK-MB levels may still be in
the normal reference range (not shown). CV, coefficient of variation.
(Modified from EM Antman: Decision making with cardiac troponin tests.
N Engl J Med 346:2079, 2002 and AS Jaffe, L Babiun, FS Apple: Biomarkers
in acute cardiac disease: The present and the future. J Am Coll Cardiol 48:1,
2006.)
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CARDIAC IMAGING
Abnormalities of wall motion on two-dimensional echocardiography
(Chap. 270e) are almost universally present. Although acute STEMI
cannot be distinguished from an old myocardial scar or from acute
severe ischemia by echocardiography, the ease and safety of the procedure make its use appealing as a screening tool in the Emergency
Department setting. When the ECG is not diagnostic of STEMI, early
detection of the presence or absence of wall motion abnormalities by
echocardiography can aid in management decisions, such as whether
the patient should receive reperfusion therapy (e.g., fibrinolysis or
a percutaneous coronary intervention [PCI]). Echocardiographic
estimation of left ventricular (LV) function is useful prognostically;
detection of reduced function serves as an indication for therapy with an inhibitor of the renin-angiotensin-aldosterone system.
Echocardiography may also identify the presence of right ventricular
(RV) infarction, ventricular aneurysm, pericardial effusion, and LV
thrombus. In addition, Doppler echocardiography is useful in the
detection and quantitation of a ventricular septal defect and mitral
regurgitation, two serious complications of STEMI.
Several radionuclide imaging techniques (Chap. 270e) are available
for evaluating patients with suspected STEMI. However, these imaging modalities are used less often than echocardiography because they
are more cumbersome and lack sensitivity and specificity in many
clinical circumstances. Myocardial perfusion imaging with [201Tl] or
[99mTc]-sestamibi, which are distributed in proportion to myocardial
blood flow and concentrated by viable myocardium (Chap. 293),
reveals a defect (“cold spot”) in most patients during the first few hours
after development of a transmural infarct. Although perfusion scanning is extremely sensitive, it cannot distinguish acute infarcts from
chronic scars and, thus, is not specific for the diagnosis of acute MI.
Radionuclide ventriculography, carried out with [99mTc]-labeled red
blood cells, frequently demonstrates wall motion disorders and reduction in the ventricular ejection fraction in patients with STEMI. While
of value in assessing the hemodynamic consequences of infarction
and in aiding in the diagnosis of RV infarction when the RV ejection
fraction is depressed, this technique is nonspecific, as many cardiac
abnormalities other than MI alter the radionuclide ventriculogram.
MI can be detected accurately with high-resolution cardiac MRI
(Chap. 270e) using a technique referred to as late enhancement. A
standard imaging agent (gadolinium) is administered and images are
obtained after a 10-min delay. Since little gadolinium enters normal
myocardium, where there are tightly packed myocytes, but does percolate into the expanded intercellular region of the infarct zone, there
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