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Total occlusion of coronary artery without
ST-segment elevation a case series of ‘de Winter’
electrocardiogram pattern
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Background: A ‘STEMI equivalent’ electrocardiogram (ECG) pattern describes an acute thrombotic occlusion of a large
coronary artery without ST-segment elevation. This pattern must be recognized and treated with emergent reperfusion
therapy. De Winter syndrome is a special ECG pattern reflecting acute occlusion in the proximal segment of LAD (left anterior
descending) coronary artery and a primary percutaneous coronary intervention (PCI) should be performed as early as possible.
Case illustration: We present two patients admitted to the emergency department with symptoms of chest pain. Their
ECGs revealed de-Winter T waves and then coronary angiography was performed. Total occlusion in the proximal segment
of the LAD coronary artery was observed in both patients, and stents were implanted to the culprit lesion. Both ECG patients
show an up-sloping ST-segment depression (STD, >1 mm) starting from the J-point, with symmetrical, tall and significant
T-waves in the precordial leads. This ECG pattern indicates a LAD coronary artery obstruction. The ‘de Winter’ ECG pattern is not
mentioned in the ESC guidelines, but it is essential to recognize this rare ECG pattern as the STEMI equivalent, and it must be
treated with prompt revascularization therapy.
Conclusion: 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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BACKGROUND
A ‘STEMI equivalent’ electrocardiogram
(ECG) pattern describes an acute
thrombotic occlusion of a large coronary
artery without ST-segment elevation. This
pattern must be recognized and treated
with emergent reperfusion therapy.
De Winter syndrome is a special ECG
pattern reflecting acute occlusion in the
proximal segment of LAD (left anterior
descending) coronary artery and a primary
percutaneous coronary intervention (PCI)
should be performed as early as possible.1

CASE ILLUSTRATION
Case 1
A 57-year-old male patient without cardiac
disease history was admitted to referral
hospital for acute onset of chest pain.
Patient’s risk factor for coronary artery

disease is hypertension. ECG at 30-minute
after symptom onset (Figure 1) showed
significant ST-segment depression at the J
point in leads V4-V6 with tall, positively
symmetrical T waves and slight ST-segment
elevation (0.1 mm) in the aVR lead. The
patient developed ventricular fibrillation
and managed by defibrillation in the first
medical contact hospital. The patient
was referred to our hospital for primary
percutaneous coronary intervention
(PCI). When the patient arrived in our
hospital, he was hemodynamically stable
and physical examination revealed no
abnormalities. Serial ECG showed normal
sinus rhythm with normalization of the ST
depression. Urgent coronary angiography
showed total occlusion in the proximal
LAD coronary artery (Figure 2). The
percutaneous coronary intervention was
performed with three drug-eluting stents
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resulted from TIMI-2 graded flow. No
complication after the procedure and he
was discharged five days later.
Case 2
A 54-year-old former smoker known
for hypertension was admitted to our
emergency department with acute typical
chest pain. Physical exam and vital signs
were normal. The ECG performed 4 hours
after the onset of the chest pain showed tall
symmetric T waves in the precordial leads
with ST-segment depression in lead V3–
V6 and ST elevation 1mm in aVR (Figure
3). Total occlusion in proximal LAD can be
seen from the urgent coronary angiography
(Figure 4). One drug-eluting stent was
implanted in the culprit lesion during
percutaneous coronary intervention and
it has resulted from TIMI-3 graded flow.
No complication developed in the hospital
347

CASE REPORT

Figure 1. De Winter ECG pattern in the 1st case.

Figure 2. Proximal left anterior descending coronary artery occlusion in right oblique
anterior caudal view(A) and cranial view (B).
after the procedure and the patient was
discharged seven days later.

DISCUSSION
The acute coronary syndrome can occur
even though the ECG is totally normal.
The patient’s symptoms such as severe
chest pain are more critical than ECG
findings.2 De Winter, in 2008, identified
specific T waves in ECG which were
almost always reflected a proximal LAD
occlusion. According to this definition,
de Winter T waves were defined as “upsloping ST depression and symmetrical
long and distinct T waves starting from
J-point in precordial leads”.3 Both ECG’s
patients showed an up-sloping ST-segment
depression (STD, >1 mm) starting from
the J-point, with symmetrical, long and
significant T-waves in the precordial leads.
This ECG pattern indicates a left anterior
descending (LAD) artery obstruction.3
The explanation for total occlusion
in LAD without ST-segment elevation
because the area of transmural ischemia
348

was very large, such that no injury currents
were generated towards the precordial
leads, it only directed upwards to standard
lead aVR. Theoretically, the described
ECG pattern could have resulted from an
anatomical variant of the Purkinje fibers
with endocardial conduction delay. An
alternative explanation may be related
to the lack of activation of sarcolemma
adenosine triphosphate (ATP)-sensitive
potassium (KATP) channels by ischemic
ATP depletion.4
However,
the
most
probably
pathophysiologic background of the de
Winter pattern because there is regional
subendocardial ischemia with myocardial
protection through collateral circulation
or ischemic preconditioning or existing
forward flow. The upsloping STD as well as
the tall, peaked T waves are physiologically
attributed
to
a—hypoxia-driven—
alteration in ATP-dependent potassium
channel. It results in a repolarization
delay in the subendocardial region, with
a change in the transmembrane action

potential shape.5
Based on the behavior of the
subendocardial action potentials (AP)
compared to the subepicardial AP
and subendocardial localization of the
ischemia, an explanation of this ECG
pattern is offered (Figure 5). From the left
panels, the normal situation of activation
of the anteroseptal area before the
posterolateral part of the left ventricle. It
produces an rS configuration of the QRS
complex (upper and lower panel). The
differences in AP of the subendocardial
and subepicardial (middle panel) explains
QRS complex, ST segment, and T wave
configurations.
The
subendocardial
AP starts earlier and ends later than
the epicardial AP, resulting in voltage
differences, explaining the QRS complex
and T wave in the surface ECG (lower
panel). The lack of voltage difference
during the plateau phase of the AP results
isoelectric ST segment.6
From the right panels,
ischemic
changes result in (1) a positive shift of
the baseline, leading to apparent ST
depression due to the recording mode of
an A-C coupled amplifier; (2) QS wave and
a notch due to conduction slowing over
the subendocardial with initial activation
of the opposite wall and late activation of
the anterior subepicardial. It was depicted
as positive interruption of the negative
deflection; (3) negative voltage difference
between
the
subendocardial
and
subepicardial AP during the plateau phase
leading to ST depression; and (4) shorter
time duration between subendocardial
and subepicardial repolarization leading
to a peaked T wave (a similar amount of
tissue being repolarized within a shorter
period of time).6
Both patients examined here displayed
a typical de Winter ECG pattern. This ECG
pattern may present in approximately 2%
of patients with acute anterior myocardial
infarction.4 This ECG pattern is always
associated with a culprit vessel located in
the proximal segment of the LAD artery.
Therefore, these patients should be treated
immediately with reperfusion therapy,
preferably with primary PCI.7
There are several conditions in which
an urgent revascularization therapy should
be done without ST-segment elevation in
ECG. These include the newly developed
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is not mentioned in the ESC guidelines,
but it is important to recognize this rare
ECG pattern that needs to be treated, as
other STEMI equivalent, with prompt
revascularization therapy.1

CONCLUSION
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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Figure 4. Proximal left anterior descending coronary artery occlusion in right oblique
anterior caudal view(A) and cranial view (B).

Figure 5. Diagrams explaining the
ECG behavior during normal
and subendocardial located
ischemic conditions.6

left bundle branch block (LBBB), old
LBBB patient with the presence of
Sgarbossa criteria, ST depression in 6 or
more derivations and ST elevation in aVR
due to left main coronary artery occlusion,
Wellens syndrome, and de-Winter T
waves.3
In patients presenting with anginal
syndrome, ST-segment depression and
peaked T waves, combined with the
absence of classic ST-segment elevation in
the precordial leads of the 12-lead ECG,
suggest that this patient has a significant
occlusion in LAD coronary. It is important
to identify this distinct ECG pattern;
timely investigation and revascularization
of the LAD coronary artery are then
possible.8 The de Winter ECG pattern
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