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Background A ‘STEMI equivalent’ electrocardiogram (ECG) pattern reflects an acute thrombotic occlusion of a large epicardial
coronary artery without ST-segment elevation. These ECG patterns are less known by caregivers.

...................................................................................................................................................................................................
Case summary We describe the case of a 56-year-old patient suffering from acute chest pain, presenting in our emergency depart-

ment with a ‘de Winter’ ECG pattern: an upsloping ST-segment depression with tall symmetrical T waves associ-
ated with left anterior descending artery occlusion.

...................................................................................................................................................................................................
Discussion The ‘de Winter’ ECG pattern, as other ‘STEMI equivalent’, must be recognized promptly and treated as soon as

possible with emergent reperfusion by percutaneous coronary intervention.
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Introduction

ST-segment elevation myocardial infarction (STEMI) is well recog-
nized with its typical electrocardiogram (ECG) aspects by caregivers
working in the pre-hospital settings or in the emergency room, and it
is treated with emergent reperfusion therapy according to current
guidelines.1 In parallel, very high-risk non-ST-segment elevation myo-
cardial infarction (NSTEMI) [haemodynamic instability/cardiogenic
shock, recurrent/ongoing chest pain refractory to medical treatment,
life-threatening arrhythmia/cardiac arrest, mechanical complication of
myocardial infarction, acute heart failure, dynamic ST-T waves
changes (particularly with intermittent ST-elevation)] should be
treated the same way by prompt reperfusion therapy (<2 hours).2

Learning points
• A ‘STEMI equivalent’ electrocardiogram (ECG) pattern reflects

an acute thrombotic occlusion of a large coronary artery with-
out ST-segment elevation, that must be recognized and
treated with emergent reperfusion therapy (percutaneous cor-
onary intervention).

• The ‘de Winter’ sign is a ‘STEMI equivalent’ ECG pattern asso-
ciated with proximal/mid-left anterior descending artery
occlusion.

• It is important to realize serial ECGs when treating patients
with acute typical chest pain.
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There is also a non-atherogenic cause that can produce transient ST-
segment elevation which is the coronary spasm.

There are other ECG patterns, not described in these two catego-
ries, associated with acute thrombotic occlusion of a large coronary
artery that carries the same prognosis and should be treated emer-
gently. These ‘STEMI equivalent’ are less known by caregivers result-
ing often in delayed treatment and more unfavourable outcomes.
The ‘de Winter’ ECG pattern is one of them.

Timeline

Case presentation

A 56-year-old former smoker known for hypertension, dyslipidaemia,
and a positive familial history for cardiovascular disease was admitted
in our emergency department with acute typical chest pain since
1 hour. Physical exam and vital signs were normal. Pre-hospital ECG
performed 30 min after the onset of the chest pain showed tall sym-
metric T waves in the precordial leads with ST-segment elevation
< 2 mm in lead V2–V3 (not meeting STEMI criteria) (Figure 1A). The
patient received 250 mg IV of Aspirin in the ambulance. Upon admis-
sion in the emergency room, the patient presented persistent chest
pain despite nitrates and morphine administration. Repeat ECG
(1 hour after the onset of the chest pain) showed dynamic changes
with 3 mm upsloping ST-segment depression and tall symmetrical T
waves in leads V3–V5 with a 0.5 mm ST-segment elevation in lead
aVR (Figure 1B). A ‘de Winter’ ECG pattern was recognized and
furthermore, according to current recommendations, because of
persistent typical chest pain refractory to medical treatment (‘very
high-risk’ NSTEMI), emergent coronary angiography was indicated.
180 mg p.o. of Ticagrelor and 5000 UI IV of heparin were

administered. Emergent coronary angiography using a right radial
access was performed and showed a single-vessel disease with an oc-
clusion of the mid-left anterior descending artery (LAD) (Figure 2A, B)
and non-significant stenosis of the proximal and mid-right coronary
artery (RCA) with collaterals to the LAD (Figure 2C). The patient
underwent manual thrombus aspiration revealing a long mid-LAD
stenosis after removal of fresh thrombus (Figure 3A) (with plaque dis-
section and residual stenosis after pre-dilatation in Figure 3B), which
was successfully treated with implantation of two (4.0 � 38 mm and
4.0 � 12 mm) everolimus-eluting stents (Figure 3C) (Supplementary
material online, Video clips). Intravenous abciximab was administered
for 12 hours. The ECG recorded after the procedure (5 hours after
the pain started) showed an anterior STEMI with Q waves in leads
V2–V5 (Figure 1C). Anterior Q waves persisted the next days and
corresponded to an apical akinesia, anterior, and antero-septal hypo-
kinesia with an ejection fraction (EF) of 48% (Bi-plan Simpson
method) on the echocardiography performed 2 days later
(Supplementary material online, Video clips). Clinical evolution was
free of complications, and the patient was discharged 2 days after
with a dual antiplatelet therapy (aspirinþ ticagrelor for 12 months), a
statin, a beta-blocker, and an angiotensin converting enzyme (ACE)
inhibitor because of the slightly reduced EF and hypertension. A car-
diac outpatient rehabilitation program was planned.

Discussion

The ECG criteria of STEMI are defined by ST-segment elevation (at
the J-point) in V2–V3 >_ 2.5 mm in men <40 years, >_2 mm in men
>_40 years, >_1.5 mm in women, and/or >_ 1 mm in the other leads in a
least two contiguous leads. Right precordial leads should be per-
formed in the setting of inferior STEMI as well as posterior leads
when suspecting a posterior STEMI.1

A ‘STEMI equivalent’ ECG pattern reflects an acute thrombotic oc-
clusion of a large coronary artery without the typical ST-segment ele-
vation that must be recognized and treated with emergent
reperfusion by percutaneous coronary intervention (PCI). These
ECG patterns are found in �10–20% of patients with an acute myo-
cardial infarction.3,4 Some STEMI equivalent ECG patterns are
described in the ESC guidelines1 as ‘atypical ECG’ presentations that
should be promptly treated by emergent PCI in patients with ongoing
symptoms, consistent with myocardial ischaemia. Those are: right
and left bundle branch block (regardless of new or previously
known), ventricular paced rhythm, anterior hyperacute T waves as a
transient pattern found in the early stage of a coronary occlusion, ST-
segment depression in leads V1–V4 [especially when there is a tall R
wave in V1 or V2 (R/S ratio > 1 in V1 or V2)],5 suggesting posterior
myocardial infarction that should be searched with posterior leads
(V7–V9), and ST-segment depression >_1 mm in >_8 leads coupled
with ST-segment elevation >_ 1 mm in aVR or V1 suggesting ischaemia
due to left main coronary occlusion or multivessel disease.

Other STEMI equivalent patterns not mentioned above, include
the Wellens’ syndrome, first described in 19826 (inverted or biphasic
T waves in V1–V4, mainly V2–V3) specific for proximal LAD occlu-
sion,5,7 and occlusion of the first diagonal branch of the LAD mani-
fested by ST-segment elevation with upright T waves in leads aVL
and V2, and ST-segment depression in leads D3 and aVF.5,7

.................................................................................................
Time Events

Admission

(Day 0)

The patient developed typical chest pain and was

brought by ambulance to the emergency room.

Pre-hospital electrocardiogram (ECG) (30 min

after onset of pain) showed anterior peaked T

waves.

Admission þ
1–2 hours

There was persisting chest pain under treatment,

the ECG (1 hour after onset of pain) showed a

de Winter sign and emergent coronary angiog-

raphy demonstrated a mid-left anterior descend-

ing artery occlusion treated with angioplasty and

two drug-eluting stents

Day 2 ECG with persisting anterior Q waves and trans-

thoracic echocardiogram with apical akinesia, an-

terior, and antero-septal hypokinesia with an EF

of 48%

Day 4 Evolution without complication. The patient was

discharged from hospital.

Day 45 Cardiovascular rehabilitation outpatient program

2 T. Grandjean et al.
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Our case shows another STEMI equivalent ECG pattern associated

with proximal LAD occlusion described for the first time in 2008 by R.
The Winter,8 consisting of a 1–3 mm upsloping ST-segment depres-
sion at the J-point in leads V1–V6 with positive symmetrical T waves,
and with eventually a slight 1–2 mm ST elevation in aVR. This rare
ECG pattern, mostly seen in single-vessel coronary artery disease, was
static without overt evolution in a STEMI pattern (disappearance only
after revascularization), and it was present in about 2% of anterior
myocardial infarction. This ECG pattern is since commonly referred as
the ‘de Winter’ syndrome, sign, or ECG pattern. One year later the
same team reported in an observational study,9 the same association
with this ECG pattern found in 2% of proximal LAD occlusions (posi-
tive predictive value (PPV) 100%). It this study, it was observed that

patients with the ‘de Winter’ sign were more often younger male with
hypercholesterolaemia. This was one more time confirmed this year
by the Amsterdam team,10 with the ‘de Winter’ sign present in 1.6% of
anterior infarctions, invariably associated with occlusion of proximal or
mid-LAD and with a significant male predominance.

The static part of this ECG pattern was already questioned by
Goebel et al. in 2014.11 In a recent retrospective study,12 this specific
ECG pattern was described rather as a transient ischaemic phenom-
ena with majority of patients evolving in an overt STEMI, and was
found in 3.4% of anterior myocardial infarction, and more commonly
associated with multivessel disease. Other groups have found this
ECG pattern associated with occlusion of other coronary arteries
than the LAD,3 and in one case without coronary occlusion.13

A

CB

Figure 1 (A) Pre-hospital electrocardiogram showing peaked T waves in precordial leads, with ST-segment elevation <2 mm in lead V2–V3. (B)
Electrocardiogram at the emergency room showing 3 mm upsloping ST-segment depression and persistent tall symmetrical T waves in leads V3, V4,
and V5, and a 0.5-mm ST-segment elevation in lead aVR. (C) Electrocardiogram after angiography showing an anterior STEMI with Q waves in leads
V2, V3, V4, and V5.
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Figure 2 (A, B) Left coronary angiograms (A: right anterior oblique 23�/Caudal 30�, B: right anterior oblique 30�/Cranial 30�) with thrombotic oc-
clusion of mid-left anterior descending artery (arrow). (C) Right coronary artery angiogram (left anterior oblique 29�/0�) with intermediate stenosis
in the proximal and mid-right coronary artery (arrows) and collaterals (*) to the left anterior descending artery. Cx, left circumflex artery; LAD, left
anterior descending artery; LAO, left anterior oblique view; RAO, right anterior oblique view; RCA, right coronary artery.
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Conclusion

The ‘de Winter’ sign is a rare STEMI equivalent ECG pattern found in
2–3% of anterior myocardial infarction and is associated with LAD
occlusion (mostly single-vessel disease). It is found in patients that
are generally younger, more often male and suffering from
hypercholesterolaemia.

Whether the ‘de Winter’ ECG pattern is a static ECG pattern or a
transient ischaemic phenomena preceding the evolution into an overt
STEMI, it emphasizes the importance to realize serial ECGs when
treating patients with an acute typical chest pain. In our patient, it is
interesting to note that there were hyperacute T waves as an early
sign of ischaemia, followed by the typical appearance of the ‘de
Winter’ sign.

The ‘de Winter’ ECG pattern is not mentioned in the ESC guide-
lines but it is important to bear in mind this rare ECG pattern that
needs, from most expert opinions, to be treated, as other STEMI
equivalent, with prompt revascularization therapy. In our opinion, the
‘de Winter’ ECG pattern and the other ‘STEMI equivalents’ could be
considered and treated as the very high-risk NSTEMI described in the
2015 ESC guidelines.2
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