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1 | CASE REPORT

A 65-year-old male patient who was a current smoker with hyper-
tension was admitted to our hospital with chest pain radiating to the
jaw for 6 months and aggravation for 1 month. Chest pain induced
by activity persisted for approximately 10-20 min each time and was
gradually alleviated after rest. Physical examination revealed an anx-
ious appearance. His pulse rate was 54 beats/min, his blood pres-
sure was 121/73 mmHg, and his respiratory rate was 16 breaths/
min. The initial ECG showed slight ST-segment elevation in leads I
and aVL with T-wave inversion in the inferior leads (Figure 1a). The
cardiac troponin | level was 0.07 (normal value 0-0.09 ng/ml), and all
other basic laboratory tests were within normal limits. An echocar-
diogram showed no regional wall motion abnormalities. The patient
was treated with aspirin, ticagrelor, enoxaparin sodium, amlodipine,
atorvastatin, and isosorbide mononitrate. One day after admission,
he experienced sudden chest pain. An ECG was performed, showing
upsloping ST-segment depression up to 6 mm at the J point in leads
V1-V6, |, and aVL; tall symmetrical T waves in leads V2-V5 together

with a 1 mm J point elevation in the lead aVR; and elevation at the J

| Jingsen Li MD | Shuling Diao MD | Huipu Xu PHD |

Background: The de Winter ECG pattern of ST-segment depression and tall sym-
metrical T waves, known as an ST elevation equivalent, accounts for approximately
2% of patients with occlusion of the proximal left anterior descending (LAD) coro-
nary artery. The classic de Winter pattern is restricted to cases without ST eleva-
tion. However, mixed cases with different types of ST deviation have been described.
Here, we describe an interesting case as an example of an ST elevation myocardial
infarction (STEMI) equivalent, showing transient transmural ischemia of the inferolat-

eral myocardium, with ECG changes that mimic the de Winter pattern.

De Winter ECG pattern, ST elevation equivalent

point in the inferior leads with a heart rate of 34 beats/min (Figure
1b). After the administration of nitroglycerin (5 mg) three minutes
later, the patient became symptom-free, and repeated ECG showed
that the pattern had returned to its former shape. A coronary ar-
teriogram was performed, confirming total occlusion of the proxi-
mal right coronary artery (RCA) with collateral circulation (Figure 2)
from the left coronary artery and no significant lesions of the LAD
or the left main artery; the left circumflex artery (LCX) was almost
completely occluded at its middle portion. A drug-eluting stent was
implanted in the LCX (Figure 2). A few days later, the patient was
discharged without any signs of complications.

2 | DISCUSSION

We first thought our case verified that the de Winter ECG pattern
is not exclusively associated with occlusion of the proximal LAD
(Winter et al., 2008), which may be consistent with some recently
published literature (Montero Cabezas et al., 2016; Karna et al.,

2019; Xu et al., 2019). However, after careful observation, we found
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FIGURE 1 Twelve-lead ECG of the patient. (a) Initial ECG showed slight ST-segment elevation in |, aVL with T-wave inversions in the

inferior leads. (b) When he experienced chest pain, ECG was performed, showing upsloping ST-segment depression at the J point from V1 to
V6 V1-Vé6, |, and aVL; tall symmetrical T waves in leads V2-V5 together with a J point elevation in the lead aVR; and elevation at the J point in
the inferior leads with a heart rate of 34 beats/min

that the ECG in our case did not fulfill the criteria for the de Winter
pattern.

There are variations in the numbers of millimeters of junctional ST
depression and symmetric T waves in the cases published about the de
Winter pattern. Zhan et al. (Zhan et al., 2020) described that maximal
ST depression in V2 or V3 had a positive predictive value of 89% in all
patients for detecting acute LAD lesions. Morris and Brody (Morris &
Body, 2017) tried to quantify the ECG characteristics of all published

FIGURE 2 Coronary angiography.
Coronary angiogram showed that the

left circumflex coronary artery (LCX) was
almost completely occluded at its middle
portion (a, white arrow), followed by
insertion of a drug-eluting stent (b, white
arrow). Proximal right coronary artery
occlusion (RCX) was observed (c, white
arrow) with collateral circulation from the
left coronary artery (a, d, red arrow)

cases and summarized them as follows: “All ECGs showed maximal up-
sloping ST depression in lead V3 with a median amplitude of 0.3 mV
(interquartile range: 0.2-4 mV). T-wave height peaked in lead V3 with
a median amplitude [of] 0.9 mV (interquartile range: 0.8-1.1 mV).”
Obviously, our case does not fit that description in lead V3. At the same
time, the ECG in Figure 1B is compatible with inferior STEMI and con-
comitant reciprocal ST depression in | and aVL and upsloping ST depres-
sion in the precordial leads, not associated with the de Winter pattern.
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The LCX and the RCA supply blood to the inferior and posterior
walls of the ventricles. The culprit artery in inferior wall acute myocar-
dial infarction (AMI) is usually the RCA and, less often, the LCX (Chia
et al., 2000). In our case, the coronary arteriogram revealed occlusion
of the proximal RCA with collateral circulation from the left coronary
artery, and the LCX was almost completely occluded. We speculate
that when the LCX was occluded, blood flow to the RCA was de-
creased, which led to ECG changes.

Evidence of myocardial ischemia is a prerequisite for the diag-
nosis of MI, and ECG is the main diagnostic tool for detecting acute
myocardial ischemia (Birnbaum et al., 2020). Therefore, various ECG
patterns need to be identified in a timely and accurate manner, es-
pecially atypical patterns, so urgent coronary angiography can be

performed as soon as possible.

ACKNOWLEDGMENT
We thank the patient in this report.

CONFLICT OF INTEREST

The authors declare no potential conflicts of interest.

AUTHOR CONTRIBUTIONS

JW performed the collection of data and wrote the manuscript. FD
performed the literature search. JL, DS, and HX guaranteed the in-
tegrity of the entire study. All authors have read and approved the

manuscript and reviewed the literature.

ETHICAL APPROVAL
This case report has been conducted according to the standards of
the Declaration of Helsinki.

DATA AVAILABILITY STATEMENT

All data are available and can be provided if requested.

ORCID

Jian Wang " https://orcid.org/0000-0002-5974-2602

WI LEYM

REFERENCE

Birnbaum, Y., Fiol, M., Nikus, K. Garcia Niebla, J., Bacharova, L., Dubner, S.,
Zareba, W., Macfarlane, P. W., Ribeiro, A. L., Cygankiewicz, ., & Bayes
de Luna, A. (2020). A counterpoint paper: comments on the electrocar-
diographic part of the 2018 fourth universal definition of myocardial in-
farction endorsed by the international society of electrocardiology and
the international society for holter and noninvasive electrocardiology.
Ann noninvasive electrocardiol. Annals of Noninvasive Electrocardiology,
25(5), e12786. https:/doi.org/10.1111/anec.12786

Chia, B. L., Yip, J. W,, Tan, H. C., & Lim, Y. T. (2000). Usefulness of ST
elevation II/11l ratio and ST deviation in lead | for identifying the
culprit artery in inferior wall acute myocardial infarction. American
Journal of Cardiology, 86(3), 341-343. https://doi.org/10.1016/
s0002-9149(00)00929-2

de Winter, R. J., Verouden, N. J., Wellens, H. J., & Wilde, A. A. (2008). A new
ECG sign of proximal LAD occlusion. The New England Journal of Medicine,
359(19), 2071-2073. https://doi.org/10.1056/NEJMc0804737

Karna, S., Chourasiya, M., Chaudhari, T., Bakrenia, S., & Patel, U. (2019). De
winter sign in inferior leads: A rare presentation. Heart Views, 20(1),
25-27. https://doi.org/10.4103/HEARTVIEWS.HEARTVIEWS _4_19.

Montero Cabezas, J. M., Karalis, I., & Schalij, M. J. (2016). De winter electro-
cardiographic pattern related with a non-left anterior descending cor-
onary artery occlusion. Annals of Noninvasive Electrocardiology, 21(5),
526-528. https:/doi.org/10.1111/anec.12358

Morris, N. P, & Body, R. (2017). The De Winter ECG pattern: Morphology
and accuracy for diagnosing acute coronary occlusion: Systematic
review. European Journal of Emergency Medicine, 24(4), 236-242.
https://doi.org/10.1097/MEJ.0000000000000463

Xu, W., Zou, H., & Huang, S. (2019). Junctional ST-depression and tall
symmetrical T-waves with an obtuse marginal artery occlusion:
A case report. Journal of Electrocardiology, 54, 40-42. https://doi.
org/10.1016/j.jelectrocard.2019.03.006

Zhan, Z. Q., Li, Y., Han, L. H., Nikus, K. C., Birnbaum, Y., & Baranchuk,
A. (2020). The de Winter ECG pattern: Distribution and morphol-
ogy of ST depression. Annals of Noninvasive Electrocardiology, 25(5),
e12783. https://doi.org/10.1111/anec.12783

How to cite this article: Wang, J., Li, J., Diao, S., Xu, H., & Ding, F.
(2022). An atypical de Winter ECG pattern may be the mirror
image of ST elevation. Annals of Noninvasive Electrocardiology,
27,€12915. https:/doi.org/10.1111/anec.12915



https://orcid.org/0000-0002-5974-2602
https://orcid.org/0000-0002-5974-2602
https://doi.org/10.1111/anec.12786
https://doi.org/10.1016/s0002-9149(00)00929-2
https://doi.org/10.1016/s0002-9149(00)00929-2
https://doi.org/10.1056/NEJMc0804737
https://doi.org/10.4103/HEARTVIEWS.HEARTVIEWS_4_19
https://doi.org/10.1111/anec.12358
https://doi.org/10.1097/MEJ.0000000000000463
https://doi.org/10.1016/j.jelectrocard.2019.03.006
https://doi.org/10.1016/j.jelectrocard.2019.03.006
https://doi.org/10.1111/anec.12783
https://doi.org/10.1111/anec.12915

	Atypical de Winter ECG pattern may be the mirror image of ST elevation
	Abstract
	1|CASE REPORT
	2|DISCUSSION
	ACKNOWLEDGMENT
	CONFLICT OF INTEREST
	AUTHOR CONTRIBUTIONS
	ETHICAL APPROVAL
	DATA AVAILABILITY STATEMENT

	REFERENCE


