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ABSTRACT

Background: Wellens’ syndrome is a poten-
tially life-threatening condition, characterized
by biphasic or deeply inverted T-waves changes
in electrocardiographic (ECG) precordial leads,
which associated with critical stenosis of left
anterior descending (LAD) coronary artery and
impending anterior myocardial infarction in
patients presenting with unstable angina. This
syndrome is an important sign for clinicians
because delay in coronary angiography and
revascularization may lead toanterior myo-
cardial infarction, left ventricular dysfunction,
and even death.

Case presentation: A 50-year-old woman
came to emergency department in a hospital in
Bontang, with new onset intermittent typical
chest pain lasting since 3 days. She had history
of hypertension without regular medication.
Physical examination was in normal ranges. An
ECG obtained during chest pain-free period
showed Wellens’ type A with biphasic T waves
in V2-V6 and preserved R-wave progression.
Troponin T was slightly elevated. During obser-
vation, the ECG pattern changed from Wellens’
type A to Wellens’ type B with deep T-wave
inversions in V2-V6 and preserved R-wave
progression.
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Results: The patient was initially treated with
conservative treatment. On the next day, she
was referred to percutaneous coronary inter-
vention-capable hospital in Samarinda. Coro-
nary angiography revealed 90% stenosis of mid
LAD. A drug-eluting stent was successfully
implanted with restoration of LAD flow. She
was discharged on the following day in good
condition with medication of dual antiplatelet
therapy, angiotensin-converting enzyme
inhibitor, beta-blocker, and statin.
Conclusion: Clinicians should be aware of the
ECG changes in Wellens’ syndrome, which may
occur during pain-free period. Early recogni-
tion is crucial to avoid the development of
anterior myocardial infarction. Immediate
coronary angiography and revascularization is
needed.
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BACKGROUND

Wellens’ syndrome is a specific electro-
cardiographic (ECG) abnormalities in pre-
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cordial T waves, which reflects the pre-
infarction stage of significant left anterior
descending (LAD) coronary artery stenosis
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(Kyaw et al., 2018). Wellens’ syndrome also
known as LAD coronary syndrome or
widow maker sign (Al-assaf et al., 2019).
This ECG phenomenon was first described
by De Zwaan et al.(1982) in the subgroup of
patients with unstable angina, which asso-
ciated with a critical stenosis of the LAD.
Two different ECG pattern of Wellens’
syndrome have been described. Type A
presents with biphasic T waves and type B
presents with symmetrical deep T-wave
inversions in precordial leads, especially
seen in V2-V3 (Mufti et al., 2018).

Recognition of Wellens’ syndrome is
important because the patients may
develop an extensive acute anterior myo-
cardial infarction within a few days and the
risk of sudden cardiac arrest is high (Karad-
zic et al.,, 2012). The T-wave changes in
Wellens’ syndrome are typically observed in
patients with unstable angina during a
pain-free period. Although these patients
may firstly respond well to medical mana-
gement, they eventually respond poorly
with conservative treatment and require
immediate revascularization therapy (Wang
et al., 2018). Here, we present a case of a
50-year-old woman with diagnosed with
Wellens’ syndrome, which was proven to
have critical stenosis in LAD.

CASE PRESENTATION

A 50-year-old woman came to emergency
department (ED) in a hospital in Bontang,
East Kalimantan with new onset intermit-
tent chest pain lasting since 3 days. The
chest pain was felt like heaviness in left
chest, radiating to shoulder and left arm,
associated with dyspnea and diaphoresis,
persisting up to 30 minutes and relieving
spontaneously. The occurrence were asso-
ciated with exertion. She had not expe-
rienced such pain in the past. She had
history of hypertension without regular
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medication. History of smoking, diabetes
mellitus, and dyslipidemia was denied.

On physical examination, she was in
chest pain-free and no distress condition.
She was alert and fully oriented. Heart rate
was 76 beats/min, blood pressure was
160/100 mmHg, respiratory rate was 18
breaths/min, body temperature was 36.6°C,
and oxygen saturation was 98% on room
air. Neck examination revealed no jugular
venous distention. Cardiac examination
revealed no murmurs or gallops. Lung
examination revealed no rales or wheezing.
Abdominal and extremity examination was
normal.

An ECG obtained in chest pain-free
condition showed biphasic T waves in V2-
V6 with preservedR-wave progression,
which is typical for Wellens’ type A (Figure
1). Troponin T was slightly elevated at 0.05
ug/L (normal reference <o0.014 pg/L).
Chest radiograph revealed no abnorma-
lities. Laboratory tests including complete
blood count, liver function, renal func-
tion,lipid profile, and blood glucose were
normal. She was diagnosed with Wellens’
syndrome and given aspirin 160 mg and
clopidogrel 300 mg. Serial ECG evaluation
after 1 hour showed deep T-waves inversion
in V2-V6 with preserved R-wave progress-
ion, which is typical for Wellens’ type B
(Figure 2).

Our ED team explained to the patient
and her family that the patient needed to be
referred to percutaneous coronary interven-
tion (PCI)-capable hospital in Samarinda,
East Kalimantan for coronary angiography
and possibly requiring revascularization
therapy, but they said that they still wantto
discuss whether they will proceed with our
treatment plan. While waiting for the
patient and family’s decision, the patient
was treated in intensive care unit with
conservative treatment of acute coronary
syndrome, including enoxaparin 40 mg
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twice daily, aspirin 80 mg once daily,
clopidogrel 75 mg once daily, captopril 25
mg three times daily, bisoprolol 2.5 mg
once daily, and atorvastatin 40 mg once
daily.

On the next day, serial ECG was still
showed Wellens’ syndrome type B. The
patient and her family finally agreed to be
referred to PCI-capable hospital in Sama-

rinda. Coronary angiography revealed 90%
stenosis of the mid LAD. She underwent
successful PCI with drug-eluting stent
(Figure 3). She was discharged on the
following day in a good condition and
advised to continue dual antiplatelet thera-
py for 1 year along with other medications
including angiotensin-converting enzyme
inhibitor, beta-blocker, and statin.

Figure 1. Initial ECG showing sinus rhythm with biphasic T waves
in V2-V6 and preserved R-wave progression (Wellens’ syndrome type A)

1
Y

Figure 2. Serial ECG after 1 ilour showing sinus rhythm with deep T-wave

inversions in V2-V6 and preserved R-wave progression
(Wellens’ syndrome type B)
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Figure 3. Coronary angiography showing 90% stenosis (red arrowhead)
in the mid LAD (A), drug-eluting stent was successfully implanted
with restoration of the LAD flow (B)

DISCUSSION

This case report shows the typical ECG
findings of Wellens syndrome in a 50-year
old woman with intermittent typical chest
pain and history of hypertension. Wellens’
syndrome is typically described by ECG T-
wave changes in precordial leads impli-
cating critical stenosis of the LAD (Cruz et
al.,, 2017). The incidence is approximately
10-15% of patients with acute coronary
syndrome(Ooet al., 2016). The diagnostic
criteria of Wellens’ syndrome include: pre-
vious history of angina, minimal or no ele-
vation of cardiac enzymes, minimal or no
ST-segment elevation, no loss of precordial
R-wave progression, no pathologic pre-
cordial Q waves, and biphasic or deep T-
wave inversions in leads V2 and V3,
sometimes also found in Vi, V4, V5, and
V6(Cruz et al., 2017). The patient in this
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case fulfilled all diagnostic criteria of
Wellens’ syndrome.

There are two different patterns of
precordial T-wave changes seen in Wellens’
syndrome. Wellens’ type A was found in
25% of cases has biphasic T waves with
initial positivity and terminal negativity.
Wellens’ type B was found in 75% of cases
has deep symmetrical T-wave inversions
(Mufti et al., 2018). The T wave changes can
occur over time from type A to type B,
which occurred in this patient while she
was in the ED.

The T-wave changes in Wellens’
syndrome typically occur during a chest
pain-free interval as happened in this case
when the first ECG was recorded. It reflect
the state of stunning and reperfusion of the
myocardium. Total or near-total occlusion
of LAD causes myocardial ischemia and
chest pain. Once coronary artery flow is
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restored, reperfusion injury related repola-
rization abnormalities will be seen in pre-
cordial leads with biphasic or T-wave
inversions (Abulaiti et al., 2013).

Wellens’ syndrome classically indicate
the presence of critical stenosis in LAD,
particularly the proximal part of LAD
(Ramires et al., 2018). A study conducted
byBandara et al.(2018)of 30 patients with
Wellens’ syndrome found that majority
70% (22 patients) had proximal LAD
critical stenosis, which was marked by
>90% luminal stenosis.In our case, the
critical stenosis was found to be in the mid
rather than the proximal part of LAD.
Kardesoglu et al.(2003) reported similar
finding in a Wellens’ syndrome patient,
where the critical stenosis was found in mid
LAD. Pallangyo et al. (2020)also reported
similar finding where the critical stenosis
was found in mid LAD. These findings
suggest that Wellens’ syndrome may not
only be a marker of proximal LAD critical
stenosis, but also could be a sign of mid
LAD critical stenosis as happened in our
case.

Recognition of Wellens’ syndrome is
important because this syndrome reflects a
preinfarction stage of coronary artery
disease. Since the LAD supplies anterior
myocardium, failure to recognize this
syndrome may cause delay in sending the
patients to immediate coronary angiogra-
phy and revascularization therapy which
may lead to anterior myocardial infarction,
significant left ventricular dysfunction, and
even death. About 75% of patients with
Wellens’ syndrome who are only treated by
conservative treatment and not revascula-
rized will have extensive anterior myo-
cardial infarction within few days, with a
mean of 8.5 days from the onset (Singh et
al., 2013).

Initial treatment principle of Wellens’
syndrome is generally the same as acute
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coronary syndrome. Antiplatelet, anticoa-
gulant and antianginal medications should
be administered. After initial treatment, the
patients should be transferred for imme-
diate coronary angiography and revascu-
larization therapy, either by PCI or coro-
nary artery bypass grafting (Purwaningtyas
et al., 2017). These patients should not
undergo exercise stress test. Provocation of
ischemiain these patients during stress test
may result in adverse events such as acute
myocardial infarction, serious arrhythmia
and death (Arisha et al., 2019).

This case study concludes that
clinicians should be aware of the ECG
changes in Wellens’ syndrome, which may
occur during pain-free period. Early recog-
nition of it is crucial because the patients
are at high risk for impending anterior
myocardial infarction. These patients
require invasive therapy, do poorly with
conservative treatment. Once Wellens’ syn-
drome has been diagnosed, immediate
coronary angiography and revascularization
therapy should be performed at the earliest
time.
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