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PRESENTATION
The case of a 47-year-old man with cardiac symptoms
highlights the importance of repeating the electrocardio-
gram (ECG) in patients suspected of having a myocardial
infarction. He presented to the emergency department with
the chief complaint of left anterior chest pain that radiated to
his neck. Although the pain initially lasted only several
minutes, it recurred 4 hours later and was unrelenting for an
hour—after which he came to the hospital. He had no
dyspnea, diaphoresis, or nausea and no history of cardio-
vascular disease. His only cardiac risk factor, other than his
age, was untreated hyperlipidemia. He did not smoke and
was taking no medications.

ASSESSMENT
The ECG obtained on presentation was interpreted as nor-
mal in the emergency department (Figure 1). On physical
examination, the patient no longer had chest pain. His heart
rate was 65 beats per min and regular, and his blood pres-
sure was 135/88 mm Hg. He had no jugular venous disten-
sion, his chest was clear on auscultation, and cardiac exam-
ination revealed normal S1 and S2 without gallop, murmur,
or rub. His abdomen was soft with no masses, and he had no
lower extremity edema.

Initial therapy included aspirin, 325 mg by mouth, sub-
lingual nitroglycerin, 0.4 mg, and oxygen by nasal cannula.
The patient’s urine toxicology was negative, and his initial
troponin-I level was 0.08 ng/mL (normal � 0.08). His chest
pain returned 30 minutes after the examination.

DIAGNOSIS
A second ECG showed a 2-mm inferolateral ST-elevation
myocardial infarction (Figure 2). Cardiology was consulted.
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It has been shown that the initial ECG is diagnostic of acute
cardiac injury in less than two-thirds of patients with acute
myocardial infarction.1-4 A single ECG represents only 10
seconds of cardiac electrical activity and therefore has lim-
ited sensitivity for the initial diagnosis of acute myocardial
infarction. Pope et al reported that the frequency of missed
diagnosis of acute myocardial infarction was not negligible
when only a single ECG was utilized.5 In this setting,

yocardial infarction was missed in 2.1% of patients, and
hey were inadvertently discharged from the emergency
epartment. The most common discharge diagnosis in these
atients was “noncardiac chest pain.”

Electrical manifestations of an occluded coronary ar-
ery reflect a dynamic process. On ECG, myocardial
nfarction begins with hyperacute T waves (within min-
tes). These are followed by ST-segment elevation indi-
ating myocardial injury (minutes to hours), and subse-
uent development of pathologic Q waves (hours to days)
ndicating necrosis. Depending on the stage of the patho-
hysiologic process, the ECG can vary. Thus, serial
CGs are essential for identification of an evolving acute
yocardial infarction. The American College of Cardi-

logy/American Heart Association guidelines assign a
lass I recommendation for serial ECGs at 5-10 minute
ntervals or continuous ST-segment monitoring in pa-
ients with a high clinical suspicion for ST-elevation
yocardial infarction.5 Prompt diagnosis is urgent be-

ause effective coronary reperfusion therapy, the corner-
tone of management, depends on early initiation.

Previous studies have validated the utility of serial
2-lead ECG monitoring for detecting acute myocardial
nfarction. Over 3 decades ago, McGuiness et al com-
ared the usefulness of single and serial ECGs in 400
atients admitted to a coronary care unit.6 They found
hat serial ECGs afforded the diagnosis in 84% of pa-
ients whereas the single admission ECG in these patients
as diagnostic in only 49%. More recently, Gibler et al

valuated 1000 patients who presented to the emergency
epartment with symptoms compatible with acute coro-
ary syndrome. Of the 52 patients who were admitted
ith confirmed cardiac diagnoses, 11 (21%) had evidence

f ischemia or evolving acute myocardial infarction on
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serial 12-lead ECGs.7 In a prospective study of 1000
atients presenting to the emergency department with
hest pain, Fesmire et al reported that serial ECGs in-
reased detection of myocardial injury in an additional
5% of patients with acute myocardial infarction com-
ared to the initial ECG alone (61% vs 46%, P �
.0001).8

In the evaluation of chest pain, it is paramount to identify
or exclude acute myocardial injury. Although cardiac mark-
ers play a crucial role in the detection of acute myocardial
infarction, identification of ST-segment elevation myocar-
dial infarction requires more rapid evaluation than current
laboratory markers of cardiac injury can provide. Thus, for
prompt recognition and consideration of acute coronary
reperfusion therapy, the 12-lead ECG remains the singular

Figure 1 The initial electrocardiogram
department.

Figure 2 A second electrocardiogram demo

leads II, III, aVF, V5, and V6.
test. If the diagnosis is not evident on the initial ECG, it is
mandatory to obtain serial recordings due to the dynamic
nature of coronary occlusion, the evolving pathology of
myocardial injury, and the lag time in its surface electrical
manifestations.

MANAGEMENT
Due to the development of frank 2-mm inferolateral ST-
segment elevation, the patient was urgently taken to the
cardiac catheterization suite for delineation of his coronary
anatomy. Subsequent review of the initial ECG by members
of the cardiology division revealed subtle inferolateral ST-
segment elevation that could be interpreted as a normal
variant in a different clinical scenario. Coronary angiogra-

interpreted as normal in the emergency

d frank inferolateral ST segment elevation in
was
nstrate
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phy demonstrated complete thrombotic occlusion of the left
posterolateral branch of the circumflex artery, which corre-
sponded to the ECG regions with ST-segment elevation.

The patient underwent successful percutaneous coronary
intervention with aspiration thrombectomy, balloon angio-
plasty, and deployment of a drug-eluting stent to the lesion
site with excellent results. Left ventricular function re-
mained normal. The peak troponin-I level was 82.67 ng/mL,
likely due to post-perfusion “wash-out.” His post-coronary
intervention ECG demonstrated resolution of inferolateral
ST-segment elevations, gratifying preservation of R-waves
in leads with prior injury current, and residual T-wave
inversions (Figure 3). He had no complications of his myo-
cardial infarction and was discharged on the fourth hospital
day.
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