CASE REPORT

Red Flags in Electrocardiogram for Emergency Physicians:
Remembering Wellens’ Syndrome and Upright T wave in V,
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We present a case of Wellens’ syndrome together with upright T wave in lead V,; in a man presenting
with atypical chest pain, and we discuss the significance of its prompt recognition by the emergency
physicians who are involved in the evaluation of patients with coronary artery disease in emergency
departments. [West J Emerg Med. 2012;13(2):160-162.]

INTRODUCTION

As the electrocardiography (ECQ) is a simple, noninvasive
tool in the diagnosis and management of coronary artery
disease (CAD), emergency physicians (EP) must be proficient
in the interpretation of ECGs during evaluation of patients in
the emergency department (ED). Sometimes specific T-wave
changes for coronary artery disease in precordial ECG
derivations may be interpreted as nonspecific T-wave changes
by EPs. Failure to diagnose these conditions with subsequent
inappropriate management may have fatal consequences.

CASE REPORT

A 67-year-old man presented to the ED with anterior chest
pain that did not radiate to the neck and left arm. The pain was
localized, tight in nature, and had no association with exertion.
The patient came from home where the chest pain initiated and
was pain free on admission to the ED. His positive cardiac risk
factors were smoking and hypertension. The examination was
unremarkable. A 12-lead ECG was performed when the patient
was free of discomfort and showed normal sinus rhythm with
positive T wave in V|, which was greater than T waves in V
(Figure 1, upper trace). Serum troponin I concentration was
0.03 ng/ml (normal values <0.04 ng/ml). The patient was
admitted to the cardiology service for ECG and cardiac marker
follow up. Approximately 4 h later, repeated ECG (Figure 1,

lower trace) showed obvious positive T waves in V; and
biphasic T waves in leads V, 3 and negative T waves in V, s
without chest pain. There were also inverted T waves in lateral
leads. Repeated serum troponin I concentration was within the
normal range. The electrocardiograph pattern raised the
possibility of left anterior descending (LAD) coronary T-wave
syndrome. The patient was transferred to another center for
cardiac catheterization, which revealed a 95% proximal LAD
artery occlusion (Figure 2). The patient underwent emergent
percutaneous coronary intervention following coronary
angiography with successful outcome.

DISCUSSION

Chest pain is one of the chief presenting complaints among
patients attending EDs. Emergency physicians must be able to
evaluate these patients and identify those with an underlying
life-threatening cause. The ECG is a better predictor of adverse
events than history and presenting symptoms in patients with
probable acute coronary syndrome (ACS), and it plays a large
role in the EP’s disposition decision.’

T-wave abnormalities are the most common ECG
abnormality seen in ED patients, occurring in up to 30% of
patients with a potential ACS, and their significance has been
less clearly defined.? Studies conducted on cardiac care unit
patient populations have shown that, in patients with isolated
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Figure 1. ECG of the patient at presentation showing tall, positive T
wave in lead V, (upper trace). ECG of the patient 4 h later showing
biphasic T-wave inversions in right precordial leads and deep
negative T-wave inversions in left precordial leads. There is no
significant ST segment elevation or R progression loss (lower
trace).

precordial T-wave inversions, up to 87% have LAD artery
stenosis documented at angiography.® In patients with known
CAD, T-wave flattening or inversions raise concern for an ACS;
and in patients without known CAD, T-wave abnormalities
should still be considered to raise a patient’s 30-day risk.
Presence of isolated T-wave abnormalities at the time of ED
presentation predict 30-day cardiovascular events, even in
patients without a prior history of CAD.*

It has been shown that there is a close association between
precordial T-wave inversions and LAD disease in the setting of
unstable angina, and 47% of patients presenting with acute
myocardial infarction with upright T-waves in V,—V; had
significant LAD disease in coronary angiography.®* Studies
have shown that development of new T-wave changes in the
precordial leads (which need not be isolated in midprecordial
leads) in patients with unstable angina is a predictor of
significant stenosis of the LAD artery and can identify a
subgroup of patients with angina with a poor response to
medical treatment.*®®

In 1982, De Zwann et al’ described a characteristic ECG
pattern associated with a critical stenosis of the LAD coronary
artery and impending myocardial infarction. Tilkian'® was the
first to use the term Wellens’ syndrome defined as a group of
ECG signs that occur during the pain-free period in a patient
with unstable angina. These ECG changes in the absence of
pathologic Q waves are predictive of a critical proximal LAD
stenosis.” They consist of an isoelectric or minimally elevated
ST segment followed by a concave or straight ST segment and
symmetrically inverted (or biphasic) T waves in the precordial

Figure 2. Coronary angiography showing critical, high-grade
narrowing of the proximal left anterior descending coronary artery
(between arrows). LAD, left anterior descending coronary artery;
Cx, circumflex artery.

leads, frequently in V,—V3, but sometimes involving V,, Vs, or
V,.” This was the case for our patient, who showed biphasic T
waves in V,_; and negative T waves in V,_s during pain-free
period. Other than Wellens’ syndrome, there was a subtle ECG
change, which was an upright T wave in V.

Wellens’ syndrome and positive T waves in lead V; in
patients with chest pain are preinfarction stages of coronary
artery disease. Patients with this syndrome present with
characteristic ECG findings in the precordial leads. Sometimes
more subtle changes precede the development of the Wellens’
syndrome, such as isolated T-wave changes in precordial leads,
which are also predictors of advanced LAD lesion and can be
easily misinterpreted. While evaluating the ECG on ED
settings, one should not forget these red flags for emergency
patients. Once these changes have been recognized, cardiology
consultation for possible coronary angiography is likely
necessary to further evaluate the patient. Stress imaging is
strongly discouraged in the presence of suspected left main or
left main equivalent lesions and may result in fatal outcome in
patients with Wellens’ syndrome.'"'?

Without prompt diagnosis and aggressive intervention,
patients with Wellens’ syndrome may go on to develop
extensive anterior wall myocardial infarction, the majority
occurring within a matter of days.’
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