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Abstract

Case Report

Introduction

In the absence of overt ST‑segment elevation, there are several 
other electrocardiographic  (ECG) patterns that can indicate 
a need for emergent revascularization. The literature terms 
these patterns as ST‑elevation myocardial infarction (STEMI) 
equivalents.[1] The present case illustrates the importance of 
recognizing the de Winter ECG pattern as a STEMI equivalent 
in cases with suspected acute myocardial infarction. The 
current guidelines indicate ST‑segment elevation as the 
primary indication for emergent revascularization. However, 
as a STEMI equivalent, the de Winter ECG pattern is equally 
important and should be promptly recognized in the emergency 

department as it indicates an immediate need for emergent 
revascularization.

Case Report

A 37‑year‑old  male with no previous medical history 
presented to the emergency department with typical chest 
pain for 2 h. He said that he had been using marijuana two 
times/day for the past 10 years. On admission, his arterial 
blood pressure was 125/75 mmHg, and his heart rate was 
74 bpm. Electrocardiography revealed marked ST‑segment 

Electrocardiographic (ECG) abnormalities are often indicative of acute coronary artery occlusion. Early detection of these abnormalities 
is important for the identification of patients who may be candidates for emergent percutaneous coronary revascularization (PCR). In most 
cases, ST‑segment elevation is the key factor in selecting patients for PCR. However, some cases with acute coronary artery occlusion do not 
have ST‑segment elevation, resulting in delays in coronary reperfusion treatment. A 37‑year‑old male presented to the emergency department 
with typical chest pain. The patient indicated that he was a heavy marijuana user. Even though his admission ECG did not reveal ST‑segment 
elevation, he was hemodynamically stable, and he did not develop life‑threatening arrhythmias, he was immediately taken to the catheterization 
laboratory for urgent angiography with the diagnosis of acute myocardial infarction. The occluded left anterior descending artery seen in 
angiography was successfully revascularized with percutaneous coronary intervention. Herein, we present a case of a patient who was admitted 
to the emergency department with chest pain and ECG demonstrating the de Winter pattern. Based on this case, we present a detailed evaluation 
regarding the de Winter ECG pattern, which is equivalent to ST‑segment elevation.
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Figure 3: Electrocardiographic 90 min after coronary revascularization (left 
anterior descending stenting) showing resolution of the de Winter 
electrocardiographic pattern

Figure 1: Electrocardiographic obtained in the emergency department 
showing marked ST‑segment depression in leads V3‑V6 and tall, 
symmetrical T‑waves in the precordial leads
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depression of up to 2 mm after the J point, hyperacute 
T‑waves in derivations V3‑V6, and ST‑segment depression 
of 0.5 mm in the inferior leads [Figure 1]. After being given 
a loading dose of clopidogrel  (600 mg) and acetylsalicylic 
acid (300 mg), he was taken to the catheterization laboratory 
for emergent coronary angiography. Angiography revealed a 
98% thrombotic stenosis at the proximal portion of the left 
anterior descending artery (LAD) [Figure 2a] and plaques in 
the circumflex and right coronary arteries without significant 
stenosis. Therefore, following a bolus dose  (10 μg/kg) of 
intravenous (IV) tirofiban, the patient successfully underwent 
balloon angioplasty (Invader 2 mm × 15 mm, 16 atm) with 
stenting  (drug‑eluting stent, Biomatrix 2.75 mm × 24 mm, 
10 atm) [Figure  2b and Video 1]. The patient was then 
transferred to the coronary care unit, where he received 
IV tirofiban infusion  (0.1 μg/kg/min). An ECG recorded 
90 min after the coronary revascularization revealed a sinus 
rhythm with complete resolution of the de Winter ECG 
pattern  [Figure  3]. No bleeding, thrombotic, or ischemic 
events occurred during the hospitalization, and the patient was 
discharged from the hospital after 7 days.

Discussion

The eponymous ECG pattern was first described in 2008 by 
de Winter et al. in 2% of patients with acute anterior wall 
myocardial infarction.[2] In 2009, Verouden et al. demonstrated 
the de Winter ECG pattern in 35 of 1890  patients who 
underwent primary percutaneous coronary intervention (pPCI) 
for LAD artery obstruction.[3] The de Winter ECG pattern 
consists of persistent 1–3‑mm ST‑segment depression at 
the J‑point, upsloping ST segments that continue into tall, 
symmetrical T‑waves in the precordial  (V1‑V6) leads, and 
slight ST‑segment elevation in augmented vector right (aVR). 
In addition, ST‑segment depression in the inferior leads is 
frequently seen in the de Winter ECG pattern. This pattern 
has positive predictive values of 95%–100% in the respective 
diagnostic studies.[4] As in the case described herein, patients 
with the de Winter ECG pattern are generally younger and 
more often male. Despite the presence of persistent LAD 
occlusion, it was initially thought that de Winter ECG 
pattern was a static condition that did not evolve into overt 
ST‑segment elevation.[2,3] However, it was later described 
that de Winter ECG pattern could evolve into ST‑segment 
elevation in anterior derivations  (consistent with STEMI) 
prior to coronary revascularization.[4,5] On the other hand, 
Zhao et  al. described two ECG patterns indicating that 
ST‑segment elevation can evolve into the de Winter ECG 
pattern.[6] Montero‑Cabezas et  al. indicated that Q‑wave 
and/or ST elevation may occur in ECGs performed after 
successful coronary revascularization.[7] Finally, in 2018, 
Tsutsumi and Tsukahara demonstrated the de Winter ECG 
pattern in the inferiolateral  (II, III, aVF, and V4‑V6) leads 
in a patient who underwent pPCI for right coronary artery 
obstruction.[8] In the present case, the ECG recorded 90 min 
after successful coronary reperfusion revealed loss of the de 

Winter pattern without ST elevation. In light of the current 
case and published data, we believe that the de Winter ECG 
pattern can be divided into two subgroups as follows: (1) static 
pattern characterized by a J‑point depression that persists until 
coronary revascularization and does not evolve into overt 
ST‑segment elevation and (2) dynamic pattern that can evolve 
into ST‑segment elevation (or vice versa) in the context of 
total occlusion or spontaneous recanalization.[3,7]

Figure 2: Selective left coronary angiography before (a) and after  (a) 
emergent percutaneous coronary intervention. Coronary angiography 
showing subtotal occlusion at the proximal segment of left anterior 
descending (a). Coronary angiography showing left coronary artery after 
successful reperfusion followed by stent placement (b)
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The exact electrophysiological mechanisms underlying 
these ECG changes are not exactly known. However, it has 
been hypothesized that defective sarcolemmal adenosine 
triphosphate‑sensitive potassium channel activation is 
responsible for the absence of ST‑segment elevation.[9,10] 
Another potential explanation is an anatomical variant of the 
Purkinje fibers with endocardial conduction delay. Moreover, 
some authors postulated that collateral blood supply might 
protect the myocardium from transmural ischemia and prevent 
ST‑segment elevation, and others advocated that the area of 
transmural ischemia was so large that no injury currents were 
generated toward the precordial leads but only directed upward 
to an aVR lead.[8]

Conclusion

The de Winter ECG pattern is important to recognize 
because it is associated with subtotal or total obstruction of 
the proximal segment of the LAD artery and is considered a 
STEMI equivalent. Therefore, ambulance staff, emergency 
physicians, and cardiologists should be able to recognize the 
de Winter ECG pattern in addition to other ECG patterns that 
are considered to be STEMI equivalents, including Wellens 
syndrome, posterior ST‑elevation myocardial infarction, 
Sgarbossa criteria in left bundle branch blocks, and ST 
elevation in lead aVR. We emphasize that although the 
current revascularization guidelines highlight ST‑segment 
elevation as the principle indication for emergent 
revascularization, the de Winter pattern should also be 
recognized without delay, as it implies the same indications 
as ST‑segment elevation.
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