
AACN Advanced Critical Care
Volume 23, Number 3, pp.341–344

© 2012, AACN

Copyright © 2012 American Association of Critical-Care Nurses. Unauthorized reproduction of this article is prohibited.

341

  ECG
Challenges

ECG Characteristics of Acute Pericarditis

  Gerard B. Hannibal, RN, MSN, PCCN

Many electroca rdiographic (ECG) signs that mimic or simulate acute coro-
nary artery disease1 can activate ST-segment alarms in continuous cardiac 

monitoring systems that alert nurses to urgent problems. Common mimics include 
T-wave inversion as a result of digoxin therapy or acute neurological disease, 
early repolarization pattern, and pericarditis that mimics the ECG injury pattern 
of acute coronary occlusion. Critical care and acute care nurses in all settings 
should be able to recognize the ECG signs of pericarditis so as to distinguish them 
from the ECG signs of ST-segment elevation myocardial infarction (STEMI).

Case Study: ST-Segment Alarm Activation
A patient with chest pain was admitted to a cardiac monitoring unit. The staff 
initiated continuous cardiac monitoring with ST-segment monitoring. The S T-
segment alarms were activated immediately. The system had the ca pability of 
generating an immediate 7-lead ECG, providing a view of all 6 frontal plane leads 
and 1 precordial lead (Figure 1). The 7-lead ECG showed concave ST-segment 
elevation in leads I, II, III, and aVF. ST-segment depression was visible in lead 
aVR. Leads II, III, and aVF showed PR-segment depression, and the PR segment 
was elevated in lead aVR.

A full 12-lead ECG showed ST-segment elevation in all of these same leads and 
leads V3 t hrough V6 (Figure 2). PR-segment depression also appeared in leads V4 
to V6, in addition to leads II, III, and aVF. The ST-segment elevation in both of the 
ECGs was concave or saddle-shaped, a feature often attributed to pericarditis, but 
not specific to the condition. The computerized interpretation made by the 12-lead 
ECG machine suggested a diagnosis of acute inferolateral myocardial infarction.

ECG Signs of Pericarditis and STEMI
The hallmark of the acute pericarditis ECG is the appearance of ST-segment 
elevation in almost all of the 12 standard leads at once (see Figure 2). Expect 
lead aVR to show ST-segment depression in pericarditis. Lead V1 often shows no 
changes at all with pericarditis.2 Another common feature of the acute pericarditis 
ECG is PR-segment depression, usually best seen in leads II, aVF, and leads V4 to 
V5.2 Lead aVR shows PR-segment elevation. Rather than using the PR segment 
as the baseline of the ECG, practitioners should use the TP segment for setting the 
baseline when pericarditis is suspected.2 A possible cause of PR-segment depres-
sion is atrial wall injury.2

The ST-segment elevation of STEMI is regional and predictable on the basis of 
coronary perfusion of the ventricular walls. Two or more regions of myocardium 
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that occurs in pericarditis, but the damage oc-
curs regionally rather than globally.

Troponin Elevation in 
Pericarditis
Because of the urgent nature of STEMI and the 
need for rapid decision making (ie, activation of 
the catheterization laboratory), cardiac mark-
ers are not very useful for differentiating STEMI 
from pericarditis. Cardiac markers such as tropo-
nin and creatinine phosphokinase—MB (CPK-
MB) are essential for differentiating non-STEMI 
from unstable angina. However, troponin may 
be elevated in pericarditis at threshold levels.

Two small studies have looked at the 
incidence of positive serum troponin in patients 
with acute pericarditis. Circulating troponin I 
was found in 32% to 71% of patients with peri-
carditis.6,7 The troponin release may be caused 
by inflammation of subepicardial muscle cells.6 
One study found that the increase in the car-
diac marker in pericarditis was associated with 

with separate coronary blood flow are highly 
unlikely to be acutely ischemic at the same 
time. In addition, in STEMI, reciprocal changes 
are often seen in the leads opposite the injured 
region in the form of ST-segment depression 
(Figure 3).3 The injury patterns of STEMI ap-
pear in contiguous leads, that is, leads that lie 
next to each other anatomically.

The seemingly dramatic ST-segment eleva-
tions of pericarditis are caused by damage to 
a very thin subepicardial layer of myocardial 
cells.2 The pericardium itself is electrically 
silent.4 The pericardium covers the entire heart, 
so the injury pattern appears in most surface 
ECG leads. The surface ECG detects a vari-
ance in repolarization between normal cells and 
damaged subepicardial cells. During STEMI, 
the surface ECG reads an injury current that 
passes through all layers of the heart to even-
tually reach the epicardium, and the localized 
injury pattern is recorded.5 Damage in STEMI 
is, therefore, much greater than the cell damage 

Figure 1: “Instant” 7-lead electrocardiographic tracing obtained immediately after the ST-segment alarm 

activation. Pronounced PR-segment depression is visible in leads II and aVF. ST-segment elevation appears in 

leads I, II, III, and aVF.
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Figure 3: Electrocardiographic tracing of acute inferior wall injury pattern with reciprocal changes. Used 

with permission from Jacobson C. ECG diagnosis of acute coronary syndrome. AACN Adv Crit Care. 

2008;19(1):101-108.

Figure 2: 12-Lead electrocardiographic (ECG) tracing of a patient with pericarditis. Note the computerized 

interpretation of “acute myocardial infarction (MI).” ST-segment elevation and PR-segment depression are 

present in multiple leads.

NCI200215.indd   343NCI200215.indd   343 7/26/12   9:43 PM7/26/12   9:43 PM



ECG Challenges AACN

344

Copyright © 2012 American Association of Critical-Care Nurses. Unauthorized reproduction of this article is prohibited.

younger age, male gender, ST-segment eleva-
tion, and pericardial effusion.7

Computerized ECG 
Interpretation
The modern ECG machines used in the United 
States have the capability to provide comput-
erized interpretations based on programmed 
algorithms. Although there is some benefit to 
using these interpretations in the age of com-
puterized clinical decision support, health care 
providers must realize that the computerized 
interpretations may not be correct. Comput-
erized interpretations tend to be oversensitive 
and require human oversight to confirm the 
interpretations.

The ECG interpretation in Figure 2 suggests 
that the patient has an acute myocardial infarc-
tion with inferolateral injury pattern. Although 
there is ST-segment elevation in the inferior 
leads (II, III, and aVF) and the lateral leads 
(V 5-V6), this interpretation ignores the ST-
segment elevation in the anterior leads V3-V4 
and the PR-segment depression. A skilled ECG 
reader will “overread” the computerized inter-
pretation and include these findings in an initial 
assessment.

Conclusions
Diff erentiation of pericarditis from STEMI is 
important because patients with STEMI are 
urgently referred to the catheterization labora-
tory, whereas patients with pericarditis may be 
discharged for outpatient follow-up. However, 
patients with pericarditis often get unnecessary 
coronary angiograms. In a retrospective study 
of patients with pericarditis at the Mayo Clinic 

between 2000 and 2006, 40 of 238 patients 
(16.8%) went to the laboratory for angiogram.8 
Only one-third of the patients had mild to moder-
ate coronary disease, and none of them required 
percutaneous intervention for reperfusion.

As with any cardiac condition, the ECG by it-
self is often not a diagnostic  technique. The ECG 
is used cautiously because it lacks specificity for 
many conditions, and exceptions to commonly 
held interpretation rules are pervasive. A com-
bination of patient history, specific symptoms, 
risk factors, and noninvasive imaging in addi-
tion to the ECG are often needed for the correct 
conclusion. In cases of acute pericarditis, all of 
these factors should be considered before decid-
ing for or against the coronary angiogram. The 
ECG, however, serves as an important clue to 
direct emergency cardiac care when a patient is 
admitted with ST-segment elevation.
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