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Abstract

demonstrated a 100% occlusion of midshaft LAD artery.

therapy regarding acute myocardial infarction.

Electrocardiogram

Background: The occlusion of the left anterior descending coronary artery (LAD) is usually characterized by the ST-
segment elevation associated with a tall and peaked T wave in precordial leads.

Case presentation: We reported a case who suffered from typical chest pain and tall and positively symmetrical T
waves in leads V,_¢, J point depression with upsloping ST-segment depression. However, the coronary angiogram

Conclusions: Recognition of this atypical electrocardiogram (ECG) pattern can ensure immediate reperfusion
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Background

For the sake of immediate treatment strategies, such as
reperfusion therapy, it is usual practice to designate
myocardial infarction (MI) in patients with chest dis-
comfort, or other ischemic symptoms that develop ST
elevation in two contiguous leads, as an ‘ST elevation
M. In contrast, patients without ST elevation at presen-
tation are usually designated as having a ‘non-ST eleva-
tion MI'. We report a case of a 100% occlusion of
midshaft left anterior descending (LAD) artery demon-
strated by a coronary angiogram. However, tall and posi-
tively symmetrical T waves in leads V,-V¢ with ] point
depression without ST-segment elevation.

Case presentation

A 58-year-old man presented to the emergency room
with 5h of chest pain, which now has been aggravated
(profuse sweating) and persistent for 0.5h. An ECG
(Fig. 1) was obtained in the emergency room which
showed a sinus rhythm at a rate of 64 bpm, tall and posi-
tively symmetrical T waves in leads V, g, ] point depres-
sion in leads V4 (2- to 3-mm) with upsloping ST-
segment depression and in leads II, III, aVF with ST-
segment depression 1-mm, suggesting acute myocardial
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ischemia. Troponin-I was increased, which was suggest-
ive of acute extensive anterior wall MI. The patient was
immediately transferred to the catheterization laboratory
for percutaneous coronary intervention. However, the
patient refused underwent percutaneous coronary inter-
vention. According to acute MI, oxygen inhalation, ECG
monitoring and conventional drug therapies were
adopted. 1.5 h later, the chest pain relieved and the ECG
(Fig. 2) demonstrated the amplitude of tall and positively
symmetrical T waves was slightly deceased in leads V;_g.
There still existed ] point depression in leads V3_g with
upsloping ST-segment depression. Obvious q waves ap-
peared in leads V3 s, indicating that it has entered the
acute phase MI. Then, the ECG (Fig. 3) recorded 5h
after admission showed that q waves in leads V3_¢ in-
creased, the T wave, the ] point depression and ST seg-
ments in V, ¢ leads reverted to normal, indicating the
pseudo-improvement of ST-T change. The next day, the
ECG (Fig. 4) revealed ST-segment elevation of leads V,_
¢ followed by T wave inversion, consistent with an ECG
evolution from acute to subacute phase in patient with
ST segment elevation MI (a large area). The patient
agreed underwent coronary angiography and percutan-
eous coronary intervention. A coronary angiogram
(Fig. 5) demonstrated a 100% occlusion of midshaft LAD
artery. The patient and his family members chose drug
therapy. The next day after coronary angiography, the

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12872-019-1109-0&domain=pdf
http://orcid.org/0000-0001-6768-2665
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:lijunchang0802@163.com

Qu et al. BMC Cardiovascular Disorders (2019) 19:130 Page 2 of 4

, i
4'*] u.mgmﬂw o W
“!lmgnfn gzg ml}h :{é;:;g;md / h’! <& 1} ‘i: mi
H =5 1’! fi fi3ds

,_mnmm mnummmmpmmnnmmmuv*iﬁ'ﬁsi!l I A

LN AR umeﬂnwnr@nl'hmﬂ “1‘ 10EN

fiﬁﬁ Ei‘ﬁ
*i #

Fig. 1 The ECG was obtained in the emergency room
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Flg 2 The ECG was obtained 1.5 h later, the chest pain relieved

Fig. 3 The ECG recorded 5 h after admission
.
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Fig. 4 The ECG was obtained the next day after admission
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ECG (Fig. 6) revealed the amplitude of ST-segment ele-
vation decreased in leads V3_s. The patient revealed
symptom-free 5 days after admission and then was dis-
charged from the hospital.

Discussion and conclusion

Our patient suffered from typical chest pain and the coron-
ary angiogram demonstrated a 100% occlusion of midshaft
LAD artery. It lacked the classic ST-segment elevation.
However, his ECG characteristics included the following:
(1) In hyperacute phase, tall and positively symmetrical T
waves in leads V,_g and ] point depression with upsloping
ST-segment depression lasted for necrosis Q wave ap-
peared, mimicking non-ST elevation MI (Figs. 1 and 2). (2)
In earlier acute phase (Fig. 3), Q wave appeared, and the T
wave, the ] and ST segment reverted to normal, indicating
the transiently pseudo-improvement of ST-T change. (3) In

-

Fig. 5 A coronary angiogram demonstrated a 100% occlusion of
midshaft LAD artery

the evolution from acute to subacute phase in ST segment
elevation MI, the ECG revealed ST-segment elevation
followed by T wave inversion (Figs. 4 and 6).

This special ECG pattern of LAD Occlusion was thor-
oughly described in the 2008 case series of de Winter
et al., who recognized the characteristic ECG pattern in
a primary percutaneous coronary intervention database
[1]. A total of 30 of 1532 patients with anterior MI
caused by LAD occlusions (2% of all cases) exhibited the
characteristic ECG pattern. The ECG characteristics in-
clude the following [1-5]: (1) Instead of the signature
ST-segment elevation, the ST segment showed a 1- to 3-
mm upsloping ST-segment depression at the ] point in
leads V;_¢ that continued into tall, positive symmetrical
T waves. The tall symmetrical T waves was static, per-
sisting from the time of first ECG until the preproce-
dural ECG was performed and angiographic evidence of
an occluded LAD artery was obtained. (2) ST-segment
elevation in lead aVR was present in the majority of
cases. (3) These special changes disappeared after early
reperfusion treatment (decreased R wave ST-segment
elevation and T wave inversion may appear). Patients
with this ECG pattern are younger, more commonly
male, and have a higher incidence of dyslipidemia. (4)
Tsutsumi et al. also reported that the specific feature of
ST-segment changes in the inferolateral leads is associ-
ated with the acute RCA total occlusion, which is similar
in appearance to the de Winter LAD pattern. Consistent
with the established literature, our 58-year-old patient
also exhibited the special ECG. However, there were two
different points: (1) In most cases, the proximal segment
of the LAD artery was occluded. Our case suggested
complete occlusion of midshaft LAD artery. (2) In most
cases, the feature of the initial ECG was upsloping ST-
segment depression at the ] point continuing into posi-
tive symmetrical T waves. However, in the earlier acute
phase, the patient refused emergency percutaneous cor-
onary intervention. Therefore, The ECG recorded



Qu et al. BMC Cardiovascular Disorders (2019) 19:130

Page 4 of 4

1l

aVL

Fig. 6 The ECG recorded the next day after coronary angiography
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pseudo-normalization of ST-T change, and the evolution
of subsequent ST elevation and T wave inversion (con-
sistent with the evolution characteristics of acute ST ele-
vation MI). These confirmed the special ECG of the
occlusion of the LAD artery was the special manifesta-
tions of early phase of ST elevation ML

The pathophysiological mechanisms of the ECG pat-
tern have not been elucidated yet. In any case, because
of the impact in a patient’s prognosis, practitioners
should recognize this LAD obstruction pattern as ST-
segment elevation myocardial infarction equivalent and
need to perform emergent reperfusion therapy.

Abbreviations
ECG: Electrocardiogram; LAD: Left anterior descending; MI: Myocardial
infarction

Acknowledgments
We would like to thank the people who participated in the study.

Sources of funding
None.

Authors’ contributions

All authors fulfill the criteria for authorship. RGL conceived and designed the
research. BZQ, GZT, RGL acquired the data. BZQ, GZT, RGL drafted the
manuscript and made critical revision of the manuscript for key intellectual
content. All authors read and approved the final version of the manuscript.
All authors have agreed to authorship and order of authorship for this
manuscript.

Availability of data and materials
All relevant data supporting the conclusions of this article is included within
the article.

Ethics approval and consent to participate

The subject gave his informed consent. All the procedures performed in this
study were in accordance with the ethical standards of the institutional and/
or national research committee, and with the 1964 Helsinki declaration and
its later amendments; or with comparable ethical standards.

Consent for publication
Informed consent for publication of case report was obtained from patient
in written form.

Competing interests
The authors declare that they have no competing interests.

Received: 2 October 2018 Accepted: 20 May 2019
Published online: 30 May 2019

References

1. de Winter RJ, Verouden NJ, Wellens HJ, AAN W. A new ECG sign of
proximal LAD occlusion. Engl J Med. 2008;359:2071-3.

2. Eskola MJ, Nikus KC, Sclarovsky S. Persistent precordial "hyperacute” T waves
signify proximal left anterior descendingartery occlusion. Heart. 2009;95:
1951-2.

3. Fernandez-Vega A, Martinez-Losas P, Noriega FJ, Fernandez-Ortiz A, Biagioni
C, Cruz-Utrilla A, Martinez-Vives P, Garcia-Arribas D, Viana-Tejedor A. Winter
Is Coming After a Cardiac Arrest. Circulation. 2017;135:1977-8.

4. Morris NP, Body R. The De Winter ECG pattern: morphology and accuracy
for diagnosing acute coronary occlusion: systematic review. Eur J Emerg
Med. 2017;,24:236-42.

5. Tsutsumi K, Tsukahara K. Is The Diagnosis ST-Segment Elevation or Non-ST-
Segment Elevation Myocardial Infarction? Circulation. 2018;138:2715-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusion
	Abbreviations
	Acknowledgments
	Sources of funding
	Authors’ contributions
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

