
Abstract 

Wellens’ syndrome is a pattern of electrocardiographic T-wave
changes seen in the precordial leads in patients with unstable angi-
na. Two different patterns have been described. Type A presents
with biphasic T-waves in V2-V3 and type B presents with sym-
metrical deep T-wave inversions in V2-V3. The etiology is related
to a critical stenosis in the proximal left anterior descending artery
(LAD). We describe a patient who presented at our emergency
department with intermittent chest pain and showing Wellens’ pat-
tern T-wave inversions in the precordial leads of the electrocardio-
gram. She was found to have 95% stenosis in mid LAD.

Introduction

Wellens’ syndrome is a condition in which typical electrocar-
diogram (ECG) changes, either a biphasic T-wave or deep symmet-
rical T-wave inversions in the precordial leads, occur due to a crit-
ical left anterior descending artery (LAD) stenosis. The ECG does
not demonstrate any pathological Q wave or ST segment variation.
Such ECG changes usually occur during the pain-free period. It is
crucial to identify this pattern and manage the patient by invasive
revascularization at the earliest opportunity. If left untreated or
medically managed, the patient may develop an extensive myocar-
dial infarction or sudden death. The knowledge of what lies behind

such an ECG is also pivotal, as these patients are contraindicated
from undergoing a stress test like treadmill test.

We will present a variant case of Wellens’ syndrome.

Case Report

A 46-year-old female presented to our emergency department
complaining multiple episodes of retrosternal chest pain at rest,
each episode lasting for few minutes. The pain radiated to her
back and left arm and was associated with slight breathlessness
and chest tightness. She gave history of intermittent, exertional
chest pain in the week before, which had resolved spontaneously.
She was a smoker, hypertensive, overweight and with a positive
family history of coronary artery disease. 

At visit she was conscious, oriented and asymptomatic. Her
heart rate was regular at 84 bpm; blood pressure was 180/110
mmHg. The systemic examination was essentially normal. The rou-
tine laboratory tests were normal. The serum biomarkers of cardiac
injury were negative: troponine I was 0.017 ng/ml (normal value
<0.045 ng/ml). An ECG taken on admission when she was asymp-
tomatic showed T-wave inversion in leads V2-V6 with no ST devi-
ation, normal R wave progression in the precordial leads and no
pathological Q waves (Figure 1). This pattern was thought to be
suggestive of Wellens’ syndrome indicating a critical LAD obstruc-
tion. The echocardiogram did not reveal any kinetic change of the
left ventricle. A coronary computed tomography angiography
(CTA) was performed showing a tight stenosis in the mid LAD
artery due to the presence of a noncalcific coronary plaque with fea-
tures of vulnerable lesion, extending longitudinally for 10 mm.

The patient was admitted to our Cardiology Unit and she was
administered dual antiplatelet therapy (acetylsalicylic acid 100 mg
od and ticagrelor 90 mg bid), antihypertensive drugs and a high-
dose statin. Coronary angiography confirmed a 95% stenosis of
the mid LAD (Figure 2A). Interventricular artery, left circumflex
artery, and right coronary artery were patent. Percutaneous trans-
luminal coronary angioplasty (PTCA) was performed and a drug-
eluting stent was placed in the LAD, after which the flow reverted
back to normal (Figure 2B). The ECG taken after reperfusion ther-
apy showed persistent deep T-wave inversions in V2-V6 (Figure 3).
The patient was advised to continue standard medical therapy on
discharge and concerning lifestyle changes, in particular she was
counselled against the use of tobacco. 

Discussion 

Wellens’ syndrome was first described by De Zwann et al. in
a study group of 145 patients with unstable angina, 26 of them
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showing the ECG pattern of Wellens’ syndrome [1]. Twelve
patients out of this group who were not revascularized developed
an extensive anterior wall infarction within few weeks after admis-
sion. Usually, two different patterns of precordial T-wave abnor-
mality are seen in Wellens’ syndrome: type A and type B. Type A
has biphasic T-waves with initial positivity and terminal negativity
(it was seen in about 25% of the cases). Type B has T-waves which
are deep and symmetrically inverted (it was seen in about 75% of
the cases). This syndrome was thought to represent a critical steno-
sis of the proximal LAD.

Later on, the same authors studied a larger sample: out of 1260

patients admitted to the hospital because of unstable angina, 180
had Wellens’ ECG features and were all found to have a stenosis in
the proximal LAD ranging from 50% to 100% [2]. 

Rhinehardt et al. described the following diagnostic criteria for
Wellens’ syndrome [3]: i) symmetric and deeply inverted T-waves
in V2-3 (occasionally in leads V1, V4, V5 and V6) or biphasic T
wave in leads V2 and V3; ii) isoelectric or minimally elevated (<1
mm) ST-segment; iii) no precordial Q waves; iv) history of angina;
v) ECG pattern present in the pain-free state; vi) normal or slightly
elevated serum cardiac markers.

Throughout the years, many cases have been reported with
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Figure 1. ECG at the Emergency Department.

Figure 2. A) Coronary angiog-
raphy showing mid left anteri-
or descending artery stenosis.
B) Drug-eluting stent treat-
ment of the stenosis.
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typical and atypical features of Wellens’ syndrome. Kardesoglu et
al. described a case where the ECG pattern changed from type B
to type A during observation and in which the critical stenosis was
in mid LAD [4]. Grautoff et al. presented a case of pre-existing left
bundle branch block and chest pain. The ECG turned out to be con-
sistent with type A Wellens’ syndrome. The patient underwent car-
diac catheterization showing a subtotal mid LAD stenosis [5].
Kyaw et al. reported an elderly woman with isolated throat pain
and Wellens’ pattern in the initial ECG, which prompted the proper
workup and management. Subsequently, coronary angiogram
revealed more than 90% occlusion of the proximal LAD artery and
a drug-eluting stent was deployed [6]. Recently, Mufti et al.
described a patient who was admitted for an elective surgery with-
out a history of chest pain noted to have Wellens’ pattern T-wave
inversions on telemetry. She was found to have 60-70% stenosis in
mid LAD [7].

The case we presented above highlights that variants in
Wellens’ syndrome exist. The coronary lesion was in mid LAD
instead of the classical proximal part of LAD. Left main coronary
artery, left circumflex artery, and right coronary artery had no sig-
nificant stenosis.

In conclusion, Wellens’ syndrome is a pattern of T-wave
changes in the precordial leads that occurs in a subset of patients
with unstable angina and meaning critical stenosis of the proximal
LAD. It can have an atypical presentation, and our case highlights
a patient with ECG characteristics of Wellens’ syndrome but steno-
sis of mid LAD instead of proximal. Such patients may be a sub-
group of Wellens’ syndrome, but further debate will be necessary
on this issue. More studies need to be carried on to fully under-
stand the correlation between ECG changes and the different loca-
tions of coronary lesions. Early diagnosis and treatment of

Wellens’ syndrome prevent the patient from developing myocar-
dial infarction or sudden death. The knowledge of what lies behind
such an ECG is also pivotal, as these patients are contraindicated
from undergoing a stress test like treadmill test.
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Figure 3. ECG after revascularization.
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