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Although not classified as a ST elevated myocardial infarction (STEMI), the patterns known as equivalents also require
prompt recognition and treatment. A 50-year-old male with no pertinent history presented to the emergency depart-
ment for chest pain that radiated to his left shoulder. An electrocardiogram (EKG) revealed findings consistent with
the de Winter's pattern, which were greater than 1 mm upsloping ST depressions at the J point in leads V3-V6 (max-
imally in leads V3–V5), tall, peaked T waves in leads II, III, and V3–V5, ST elevations in lead aVR, and 1 mm ST ele-
vation in V1 and V2. The physical exam, troponins, and other laboratory investigations were unrevealing. Urgent,
diagnostic coronary angiography revealed complete occlusion of the proximal left anterior descending (LAD) artery,
which was successfully treated with percutaneous coronary intervention (PCI) and two drug-eluting stents. After the
stent placement, arterial blood flow was re-established and the ECG normalized. The patient was started on guideline
based treatment and discharged home oncemedically stable. The deWinter's pattern on electrocardiogram indicates a
significant coronary artery disease. This pattern requires urgent intervention, typically percutaneous stent placement.
1. Introduction

The electrocardiogram (ECG) is an imaging tool used in the initial diag-
nosis and management of patients presenting with symptoms consistent
with acute coronary syndrome (ACS), such as chest pain. Obstructions in
the coronary artery can cause ST elevations on ECG and eventually ST ele-
vated myocardial infarction (STEMI). However, there are numerous high-
risk ECG patterns that do not meet the STEMI criteria, but still suggests cor-
onary artery blockage [1,2]. In 2008, an ECG pattern, named de Winter's
pattern, was associated with significant stenosis of proximal left anterior
descending (LAD) arterial [3]. This characteristic pattern is an upsloping
ST segment at the J point in precordial leads that continues into tall, posi-
tive symmetrical T waves, but other findings can also be present [1,3–5].
This ECG pattern is as a STEMI equivalent; thus, these patients should be
triaged for urgent intervention [6,7]. This case report describes a patient
with this finding as well as conducting a review of the current literature.

2. Case presentation

A 50-year-old male with no pertinent past medical history presented
to the emergency department for a two-day duration of chest pain,
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which radiated to his left shoulder and had a severity of 3/10. The pa-
tient was not on any medications prior to admission and had no risk
factors for ACS. There were no previous ECG on file for comparison.
On the physical exam, he was vitally stable and heart and lungs were
within normal limits. The admission 12‑lead ECG revealed greater
than one millimeter (mm) upsloping ST depressions at the J point in
leads V3-V6 (maximally in leads V3-V5), tall, peaked T waves in leads
II, III, and V3-V5, ST elevations in lead aVR, and 1 mm ST elevation
in V1 and V2. This did not meet the classic STEMI criteria, but it did
represent the rare finding of de Winter's pattern. (Fig. 1) Initial tropo-
nins were 0.09 and 0.11 ng/mL (0–18 pg/mL). Urgent, diagnostic cor-
onary angiography revealed complete occlusion of the proximal LAD
artery, which was successfully treated with percutaneous coronary in-
tervention (PCI) and two drug-eluting stents (2.5x32mm and
2.75x20mm). (Fig. 2) After the stent placement, arterial blood flow
was re-established (Fig. 3) and the ECG returned to normal. (Fig. 4)
The patient was started on aspirin, prasugrel, atorvastatin, lisinopril,
and metoprolol. During the hospital stay, the patient was stable and
asymptomatic two days later. Thus, he was discharged home and no
medication regimen changes were needed at a one week follow up
appointment.
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Fig. 1. Electrocardiogram on admission. Electrocardiogram, 12‑lead, on admission demonstrating greater than 1 mm upsloping ST depressions at the J point in leads V3-V6
(maximally in leads V3-V5), tall, peaked Twaves in leads II, III, and V3-V5, ST elevations in lead aVR, and 1mmST elevation in V1 and V2, which arefindings consistent with
the de Winter's pattern.
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3. Discussion

The STEMI criteria includes new onset of greater than 1 mm of ST seg-
ment elevation in two or more consecutive limb leads and greater than
2 mm ST elevations in the precordial leads [8]. Additionally, tall symmetri-
cal Twaves can progress into the typical ST elevation in the precordial leads
[3]. Over time, STEMI alternatives have been described that may mimic
STEMI, but do not actually meet the criteria. Although none of these repre-
sent an active or impending MI, they are considered as STEMI equivalents
[3,9]. These patterns include posterior myocardial infarction, de Winter's,
Wellens, delayed activation wave, and T wave precordial instability [1,2].
In 2008, Dr. Robbert de Winter found that 2.0% (30/1532) of patients
with anterior wall myocardial infarctions had an atypical ECG pattern
and proximal LAD occlusions. The pattern, which he named the deWinter's
ECG, was described as: a persistent 1–3 mm upsloping ST segment depres-
sion at the J point in the precordial leads that continued into tall, promi-
nent, and symmetrically peaked T waves. Additionally, non-essential
Fig. 2. Coronary angiography during cardiac catheterization. Coronary
angiography during cardiac catheterization shows 100% occlusion of the left
anterior descending artery.
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findings for diagnosis were 1–2 mm ST segment elevation in the aVR lead
as well as the QRS complexes were not wide or mildly wide and had a
loss of precordial R wave progression. The typical ECG findings are re-
corded 1.5 h after symptom onset [3].

It was later shown that the maximal upsloping ST depression (median
amplitude of 0.3 mm and interquartile range of 0.2–4 mm) and maximal
T wave (0.9 mV and 0.8–1.1 mV) was seen in the V3 lead. [4] In regards
to the ST segment elevation in aVR, studies have reported 100% (35/35)
and 50% (4/8) of patients having this finding [1,5]. In comparison to Dr.
de Winter's initial proposal, cases have indicated that the aVR lead has a
1–2mm ST elevation andmild depression of the ST segments in the inferior
wall leads [10]. Furthermore, it has been shown that the deWinter's pattern
is not persistent as they can change even before an intervention [11]. Some
cases indicate that the de Winter's pattern can evolve into STEMI [12,13]
Fig. 3. Coronary angiography after percutaneous intervention. Coronary
angiography after percutaneous intervention demonstrates coronary blood flow
through the left anterior descending artery.
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Fig. 4. Electrocardiogram after percutaneous intervention. Electrocardiogram 12 h after percutaneous intervention shows resolution of de Winter's pattern.
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and that post-thrombolysis STEMI can evolve into de Winter's [14]. The
common risk factors for this pattern includes males, mean age of 52
years, and history of smoking, hypercholesteremia, uncontrolled hyperten-
sion, and family history of myocardial infarction [5,7,15].

Dr. de Winter's initially reported a prevalence of 2.0% (30/1532) of an-
terior wall myocardial infarctions having this ECG pattern. Since then sub-
sequent studies have reported the following prevalences: 1.9% (35/1890)
of patients with PCI of the LAD artery [5], 3.4% (15/441) of patient with
anterior myocardial infarction [7], 3.6% (7/206) of patients with STEMI
and non-STEMI [1], 14% (7/44) of patients with non-STEMI [1], and
1.8% (6/330) of patients with non-STEMI [16]. It is widely thought that
the de Winter's pattern is associated with proximal LAD occlusion; how-
ever, some reports do not support this. Two small studies have indicated
that the vessels involved were: left circumflex (37.5% and 2/6), LAD
(25% and 3/6), right coronary artery (25% and not reported), obtuse mar-
ginal (12.5% and not reported), and three vessel disease (not reported and
1/6), respectively [1,16]. Furthermore, three diagnostic studies have eval-
uated the positive predictive value of the de Winter's pattern to be 100%
(with a 95% confidence interval of 69.2–100.0%) [5], 95.2%
(76.2–99.9%) [11], and 100% (51.7–100%) [16]. The positive predictive
value of the pattern with an LAD occlusion is: 62.1% (42.3–79.3%) [5],
85.7% (63.7–97.0%) [11], and 50% (13.9–86.1%) [16].

The current pathogenesis behind the de Winter's pattern has not been
determined. One hypothesis is that the ischemic depletion of adenosine tri-
phosphate (ATP) and subsequently the lack of action of sarcolemmal ATP-
sensitive potassium channels causes the lack of typical ST elevations [3,17].
It is important to note that the upsloping ST segment depression is not a spe-
cificmarker of ischemia, as it can also be found in patientswith tachycardia
andmyocarditis.Moreover, the presence of q/Qwave and poor Rwave pro-
gression was significantly more common in patients with upsloping ST de-
pressions [14]. Loss of collateral blood flow may allow myocardial
transmural ischemia and supports the fact that patients may progress
from a de Winter's pattern to a STEMI [18]. Another theory is that a large
area of transmural ischemia directs the injury current towards lead aVR
and away from the precordial leads, however, it does not explain the de
Winter's patter evolving into a STEMI [5]. Since the different layers of the
cardiac wall have varying sensitivities to ischemia, severe regional hypoxia
3

to mid-myocardium and subendocardial may cause these ECG findings
[7,14]. The de Winter's pattern has been linked with significant occlusion
of the proximal LAD and in some cases total occlusion, as in our case.
[3,10,14] If complete occlusion occurs proximally to the septal perforator
artery, the first branch of the LAD, then the basal septum is affected and
ST elevation will arise in the aVR lead [3,4].

Despite the consequences of this severe ECG pattern, the current guide-
lines by the 2017 European Society of Cardiology (ESC) and 2013American
College of Cardiology Foundation (ACCF) / American Heart Association
(AHA) do not specifically address the optimal management of patients
with de Winter's [6,19]. However, the ESC suggests the PCI strategy when
there is a clinical concern of ongoing myocardial ischemia with STEMI
criteria or atypical ECG patterns [6]. In one study, the patients unfortu-
nately experienced a delay between symptom onset and catheterization;
however, it did show that almost all of the patients with deWinter's pattern
eventually developed a STEMI [7]. Moreover, after a PCI procedure, the pa-
tient's symptom and pattern typically resolves, as in our case [6,7]. Despite
prompt recognition and treatment, however, the patients can have a consid-
erable loss of myocardium and systolic function [5,7,20]. Since the current
guidelines recommend against thrombolysis in non-STEMI and are not
clear in patients with deWinter's, the usage of thrombolytic agents is a con-
troversial topic. Some cases report favorable outcomes after thrombolysis
[13,21]. On the other hand, one study reported two patients failing throm-
bolysis and one patient developing re-occlusion after a successful thrombol-
ysis [7].

The limitations of this study, as with other case reports, is that proposed
correlations cannot be assumed as causations and the caution to generalize
the concepts provided here to the general population. This patient had a al-
though rare presentation of an EKG and was treated as per the guideline-
based recommendations. Therefore, a strength of this study shows the effec-
tiveness of guideline-based treatment in patients with de Winter's EKG.

4. Conclusion

The de Winter's pattern indicates significant stenosis of the proximal
LAD. Therefore, prompt recognition of this rare finding is essential for
early diagnosis and urgent reperfusion therapy. Appropriate recognition

Image of Fig. 4
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leads to urgent treatment, reduces the amount of myocardial damage, and
subsequently improves the prognosis, morbidity, and mortality of these pa-
tients. Guidelines are still controversial, but PCI is generally accepted and
there are possible benefits to the thrombolytics.
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