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Abstract
Rationale: de Winter electrocardiograph (ECG) pattern signifies proximal left anterior descending coronary artery (LAD) occlusion and
extensiveanteriormyocardial infarction, and it is found inabout2%ofpatientswithproximalLADocclusion.However, it isoftenunrecognized
by physicians. In this case report, we present a patient with chest pain but showing an atypical and delayed de Winter ECG pattern.

Patientconcerns:A previously healthy 61-year-old man attended our emergency department with chest pain radiating to the left
arm and back for 4hours, who was without serious cardiovascular risk factors. ECG at emergency department showed no significant
changes. High-sensitivity cardiac troponin I (hs-cTnI) was within normal limit.

Diagnosis:At 5 hours after onset, ECG showed significant upsloping ST depression at J point in precordial leads V3 to V6, slight ST
elevation in aVR and depression in inferior leads, and hs-cTnI peaked at 2.610mg/L. The diagnosis of de Winter ECG pattern was
confirmed by coronary angiography with an occlusion of the proximal LAD.

Interventions: A stent was implanted through percutaneous coronary intervention.

Outcomes: The patient’s chest pain was relieved without further increase of hs-cTnI. ECG after procedure showed ST segment
back to baseline in leads V4 to V6, but persistent ST elevation in V1 to V3 with QS or Q wave.

Lessons: Timely diagnosis of de Winter ECG pattern is very important, especially the atypical and delayed ECG changes. It should
be treated as ST elevation myocardial infarction equivalent and deserves emergent revascularization therapy.

Abbreviations: ECG = electrocardiograph, hs-cTnI = high-sensitivity cardiac troponin I, LAD = left anterior descending coronary
artery, OCT = optical coherence tomography, PCI = percutaneous coronary intervention, STEMI = ST elevation myocardial
infarction.
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1. Introduction

In 2008, de Winter electrocardiograph (ECG) pattern was firstly
described in the New England Journal of Medicine.[1] Instead of
classical ST elevation myocardial infarction (STEMI), de Winter
ECGpattern presents 1 to 3mmupsloping ST segment depression
at J point followed by symmetric and tall T wave in the precordial
leads. These characteristic changes in de Winter ECG pattern are
associated with proximal left anterior descending coronary artery
(LAD) occlusion and acute anterior myocardial infarction.[1,2]

Therefore, recognition of this ECG pattern is of vital significance,
and it should be treated as STEMI equivalent.[3]
2. Case report

A 61-year-old man presented to the emergency department with
chest pain radiating to the left arm and back for 4 hours. He had
healthy diets and lifestyle, and persisted in long-term regular
sports for 40 years. History of hypertension, diabetes, smoking,
and drink were denied. But the patient had a family history of
cardiovascular disease. The ECG at emergency department
showed slight ST segment elevation in lead aVR and depression in
inferior leads (Fig. 1A). High-sensitivity cardiac troponin I (hs-
cTnI) was 0.052mg/L (normal value<0.1mg/L). Isosorbide
dinitrate intravenous infusion was administered. At the 5th
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Figure 1. Electrocardiograph (ECG), coronary angiogram, and optical coherence tomography (OCT). (A) ECG at the 4th hour after onset when the patient
presented to the emergency department. (B) ECG at the 5th hour after onset. (C) Coronary angiogram showed a proximal LAD occlusion (arrows, left). After
implanting a stent at left anterior descending coronary artery (LAD) (arrows), coronary angiogram showed thrombolysis in myocardial infarction flow grade 3C (right).
(D) After aspiration of thrombus, OCT imaging showed rupture of plaque at proximal LAD (arrows, left). OCT imaging showed the stent stretched adequately and
attached to the vascular wall smoothly after stenting (right). (E) ECG immediately after the percutaneous coronary intervention. (F) ECG at 3 days after procedure.
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hour after onset, the ECG showed significant upsloping ST
depression at J point in precordial leads V3 to V6, slight ST
elevation in aVR, and depression in inferior leads that were
compatible with the characteristics of de Winter ECG pattern
(Fig. 1B). At the same time, hs-cTnI peaked at 2.610mg/L. The
patient still suffered from sustained and severe chest pain, and
was diagnosed with acute coronary syndrome with suspected de
Winter ECG pattern. Oral aspirin and clopidogrel were
administered. Coronary angiography showed an occlusion of
the proximal LAD,which confirmed our prediagnosis, and a stent
was implanted through percutaneous coronary intervention
(PCI) (Fig. 1C). Complete restoration of blood flow with
postprocedural thrombolysis in myocardial infarction flow grade
3was observed, and a ventricular aneurysmwas found during the
procedure. In addition, optical coherence tomography (OCT)
imaging showed a rupture of plaque at proximal LAD, and the
stent stretched adequately and attached to the vascular wall
smoothly after procedure (Fig. 1D). The ECG recorded
immediately after the PCI showed ST segment back to baseline
in leads V4 to V6, but persistent ST elevation in V1 to V3with QS
or Q wave (Fig. 1E, F). However, hs-cTnI did not increase
anymore.
Ethical approval was not applicable in this case since standard

care was performed. Informed consent was obtained from the
2

patient for publication of this case report and accompanying
images.
3. Discussion

Our case demonstrates a previously healthy patient with acute
coronary syndrome presenting an atypical and delayed deWinter
ECG pattern. Fortunately, the patient was timely diagnosed and
treated with PCI.
In the present case, deWinter ECG pattern was not detected till

5hours after symptom onset. However, it has been described by
de Winter et al that this pattern was usually recorded 1.5hours
after onset.[1] In addition, the ECG recorded of this patient only
showed significant upsloping ST segment depression at the J point
in the precordial leads V3 to V6, but without prominent T wave,
whereas subsequent urgent coronary angiography revealed a
significant proximal LAD occlusion without lesion in the left
main stem and other coronary artery, which provided the
evidence of deWinter ECG pattern.We consider that the possible
reasons for the differences in ECG changes include: individual
difference in coronary anatomy, recruitment of collateral
channels, repeated episodes of ischemia with preconditioning,
different phases of the thrombotic cascade and subtotal occlusion
causing some residual flow.[4,5] This uncommon ECG pattern
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recorded in the present case suggests that this delayed and
atypical de Winter ECG pattern could also signify the proximal
LAD occlusion and anterior myocardial infarction, which
probably improves the definition of de Winter ECG pattern.
It is worth noting that the ECG taken after successful primary

PCI revealed that ST segment elevation with QS or Q wave in
leads V1 to V3 without further increasing of hs-cTnI. However, it
has been verified that resolution of all ST depression and
prominent T wave would be revealed after coronary stenting.[1,6]

We considered that these abnormal ECG changes were associated
with the ventricular aneurysm that had been observed during
coronary angiography. But it is still unclear that whether
ventricular aneurysm is caused by de Winter ECG pattern
directly, or the evolution of deWinter ECG pattern to STEMI and
transmural infarction.[7,8] During these years, there is controver-
sial about the relationship between de Winter ECG pattern and
STEMI. Initially, de Winter ECG pattern was considered to be
persisting from the time of first ECG until mechanical reperfusion
therapy.[1] However, recent case reports demonstrate that de
Winter ECG pattern could evolve to an STEMI ECG pattern
within hours of presentation.[8,9] No matter whether de Winter
ECG pattern could progresses to STEMI, it should be timely
diagnosed and urgent managed as STEMI equivalent.[10]

Another noticeable feature of this reported patient is that he
did not have any vital risk factor excepting a family history. In
addition, his eating habits and lifestyle were pretty healthy. What
was more, the patient persisted in running 2 to 3km daily since
approximate 40 years ago. It suggests that myocardial infarction
could even occur in a previously healthy person without serious
risk factors presenting in certain special ECG patterns.
In conclusion, an atypical and delayed de Winter ECG pattern

is verified in the present case. All physicians and paramedics
should be aware of deWinter ECG pattern, especially the atypical
and delayed ECG changes, because it is associated with proximal
LAD occlusion and extensive anterior myocardial infarction.
Once diagnosed with deWinter ECG pattern, it should be treated
as STEMI equivalent.
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