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A 54-year-old man presented to the emergency department with chest pain and electrocardiogram (ECG)
changes of acute ST-segment elevation myocardial infarction (STEMI) and junctional ST-depression with tall
symmetrical T-waves (de Winter T-wave) in the lateral and inferior leads. Emergent coronary angiography re-
vealed a culprit lesion in the gigantic obtuse marginal artery (OM). This case demonstrates the de Winter T-
wave can occur in a patient with an acute occlusion of OM. Emergency physicians, ambulance staff, cardiologists

and all involved in STEMI networks should familiarize themselves with this unusual ECG pattern and consider
transferring patients for urgent angiography and reperfusion therapy.

© 2019 Elsevier Inc. All rights reserved.

Introduction

The de Winter ECG pattern consisting of junctional ST-depression
with tall symmetrical T-waves in patients with acute chest pain has
been related with occlusion of the proximal left anterior descending ar-
tery (LAD) [1]. Recognition of this electrocardiogram (ECG) pattern
(called the “de Winter T-wave” by some) by ambulance staff, emer-
gency physicians and interventional cardiologists involved in ST-
segment elevation myocardial infarction (STEMI) networks is impor-
tant to ensure timely reperfusion therapy in these patients. As it is
regarded as “a new ECG sign of proximal LAD occlusion”, a de Winter
ECG pattern with a non-LAD culprit lesion has rarely been reported.

In this paper, we present a case of a 54-year-old man with acute
ST-segment elevation myocardial infarction due to a culprit lesion in
the gigantic obtuse marginal artery (OM) and an initial ECG showing
mild ST-segment elevation in the posterior leads and junctional
ST-depression with tall symmetrical T-waves (de Winter T-wave) in
the lateral and inferior leads.

Case report

A 54-year-old man with a personal history of smoking was admitted
to the emergency department for a typical acute chest pain approxi-
mately 2 h after symptom onset. An electrocardiogram (Fig. 1A) was
immediately obtained and showed a sinus rhythm of 75 bpm, junctional

¥ Declarations of interest: none.
* Corresponding author.
E-mail address: 13736360291@163.com (S. Huang).

https://doi.org/10.1016/j jelectrocard.2019.03.006
0022-0736/© 2019 Elsevier Inc. All rights reserved.

ST-depression with tall symmetrical T-waves in leads Vs_g, I, Il and aVF,
and a slight ST segment elevation in Lead aVR. A mild ST-segment eleva-
tion was found in posterior leads Vg_g with a mirror image of ST-
segment depression in leads V,_s. Based on a suspected diagnosis of
acute posterior ST-segment elevation myocardial infarction, he was im-
mediately transferred to our primary coronary intervention (PCI) cen-
ter. Coronary angiography showed a culprit lesion in the gigantic
obtuse marginal artery (OM) (Fig. 2A B), which was occluded (TIMI-0
flow), and nonsignificant stenosis in the left anterior descending artery
(LAD) (TIMI-3 flow) (Fig. 2C). Primary PCI was successfully executed,
and a 3.0 x 33 mm drug-eluting stent was placed in the left circumflex
artery (LCX) and OM with good angiographic results (TIMI-3 flow)
(Fig. 2D). Postprocedural ECG (Fig. 1B) showed g-waves in inferior
leads and complete resolution of the de Winter T-wave. The posterior
leads showed a deepened Q wave with resolution of ST-segment eleva-
tion. Troponin I and creatine kinase-myocardial band levels observed
approximately 18 h after symptom onset were 9.95 ng/mL and
160.1 U/L, respectively. Subsequent echocardiography revealed normal
left ventricular systolic function, and no complications occurred during
hospitalization.

Discussion

We present a case of a patient with acute STEMI with a culprit le-
sion in the gigantic OM. ECG changes of mild ST-segment elevation in
the posterior leads and increased amplitude of T waves in right pre-
cordial leads V;_ after reperfusion supported the diagnosis of acute
posterior myocardial infarction [2]. Interestingly, the preprocedural
ECG showed junctional ST-depression with tall symmetrical T-
waves in lateral and inferior leads, which was compatible with the
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Fig. 1. (A) The initial ECG shows a mild ST-segment elevation in posterior leads Vg_g with a mirror image of ST-segment depression in leads V,_3 and de Winter T-wave in leads Vs_g, I, [land
aVF. (B) Postprocedural ECG shows g-waves in inferior leads and complete resolution of de Winter T-wave. The posterior leads showed a deepened Q wave with resolution of ST-segment

elevation.

de Winter T-wave. These ECG changes completely recovered after
reperfusion.

In 2008, de Winter et al. [1] described an ECG pattern without ST
segment elevation in anterior ECG leads that occurs in 2% of LAD occlu-
sions, consisting of an upsloping ST segment depression at the ] point in
leads V-V that continues into tall, positive symmetrical T waves. This
pattern is often combined with an elevation of the ST segment in aVR
and a loss of the precordial R-wave. However, de Winter described
such changes eponymously in leads V; to Vg, whereas these were pres-
entinleads Vs_g, I, l1and aVF in our case. We hypothesize that the culprit
lesion in our case was a gigantic OM supplying the lateral-posterior seg-
ment of the left ventricle and inferior wall, which resulted in nonclassi-
cal distribution of the de Winter T-wave in the lateral and inferior leads.

Recently, de Winter et al. [3] reported the prevalence of the de Win-
ter T-wave in a field triage system for STEMI with a cohort of 5588 pa-
tients. Junctional ST-depression with tall symmetrical T-waves was
identified in 0.2% of total transmitted ECGs and 1.6% of anterior infarc-
tions, in which angiograms invariably showed involvement of the LAD
artery. Though the de Winter T-wave is an infrequent finding, this spe-
cific ECG has recently been described in STEMI patients with a culprit le-
sion of the first diagonal branch (D1) [4] or right coronary artery (RCA)
[5]. It is not difficult to find that these ECG changes mainly occur on the
leads corresponding to the area dominated by the culprit artery, which
may imply that the position of the de Winter T-wave on the standard
12-lead electrocardiogram may be helpful in locating the involved
artery.

In 1955, Pruitt et al. presented serial ECGs of a patient with severe
chest pain. The first ECG, which was recorded 1 h after pain onset,
showed junctional ST-depression with tall symmetrical T-waves in
leads V5-Vs; this ECG manifestation is now called de Winter T-wave

[6]. A later ECG of their patient showed deeply inverted T waves in
lead V3 and V. Later, a pathophysiological explanation based on suben-
docardial ischemia for this peculiar ECG pattern was proposed by
Sclarovsky et al. [7] Furthermore, Gorgels et al. elaborated the electro-
physiological mechanism underlying this ECG changes with the
resulting behavior of the subendocardial and subepicardial action po-
tentials based on the likely subendocardial ischemia [8]. However, cor-
onary angiogram in de Winter's group showed occlusion of the
proximal left anterior descend coronary artery with TIMI flow 0 or 1
in most patients (86%), which most probably suggested transmural
myocardial ischemia rather than subendocardial ischemia. Some au-
thors postulated that collateral circulation or ischemic preconditioning
might protect the myocardium from transmural ischemia. In short, the
exact pathophysiological explanation of de Winter T-wave remains in-
conclusive and requires further exploration.

In conclusion, our case demonstrates that the de Winter T-wave
consisting of junctional ST-depression with tall symmetrical T-waves
is not exclusively associated with LAD occlusion and can also occur in
a patient with an acute occlusion of OM. It is hypothesized that the po-
sition of this peculiar ECG pattern on the standard 12-lead electrocardio-
gram may be helpful in locating the criminal artery. Emergency
physicians, ambulance staff, cardiologists and all involved in STEMI net-
works should familiarize themselves with this unusual ECG pattern and
consider transferring patients for urgent angiography and subsequent
reperfusion therapy.

Acknowledgments

The authors would like to thank Professor Robbert ] deWinter for his
valued assistance in the preparation of this manuscript.



42 W. Xu et al. / Journal of Electrocardiology 54 (2019) 40-42

Fig. 2. Coronary angiography shows proximal occlusion of the obtuse marginal artery (white arrow) in oblique anterior left caudal (A) and caudal (B) views, and nonsignificant stenosis in
LAD (C). Coronary angiography after the angioplasty shows a very well developed OM with TIMI-3 flow (D).
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