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Summary
Introduction. Rapid diagnosis of acute myocardial infarction is 
essential for proper treatment and reduction of patient mortali-
ty. Electrocardiography plays an important role in its diagnosis.  
Acute myocardial infarction with ST segment elevation requires 
urgent reperfusion therapy, that is, primary percutaneous coronary 
revascularization. A small number of patients with acute myocar-
dial infarction have ST segment depression in one or more leads, 
whereas ST segment elevation in augmented vector right the elec-
trocardiogram is characteristic for a myocardial infarction without 
ST elevation, but the clinical course and the severity of disease 
correspond to the anterior myocardial infarction with ST segment 
elevation. De Winter T-wave electrocardiography. One of these 
forms is known as de Winter T-wave pattern, characterized by ST 
segment depression at the J-point (> 1 mm) in the precordial leads, 
the absence of ST segment elevation in the precordial leads, high 
peaked and symmetrical T-waves in the precordial leads and, in 
most cases, mild ST segment elevation (0.5 mm to 1 mm) in the 
augmented vector right. These patients have occlusion of the left 
main coronary artery, occlusion of the proximal segment of the 
anterior descending artery, or a severe multivessel coronary dis-
ease. Patients with this electrocardiographic pattern, which is 
equivalent to acute myocardial infarction with ST segment eleva-
tion, require consideration of emergency reperfusion therapy due 
to high mortality, compared to other patients with acute myocar-
dial infarction without ST elevation. Primary percutaneous inter-
vention is recommended, or if there is no catheterization labora-
tory nearby, fibrinolytic therapy may be considered. Because of 
the lack of clear recommendations, treatment decisions are made 
individually, from case to case. Conclusion. We need large pro-
spective studies with this specific electrocardiographic pattern to 
provide quick recognition and proper treatment of the anterior 
myocardial infarction with ST elevation.
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Infarction; Non-ST Elevated Myocardial Infarction; Early Dia-
gnosis; Reperfusion; Percutaneous Coronary Intervention

Sažetak
Uvod. Brza dijagnostika akutnog infarkta miokarda je neo-
phodna zbog pravilnog lečenja i smanjenja mortaliteta boles-
nika. Važna uloga u dijagnostici pripada elektrokardiogramu. 
Akutni infarkt miokarda sa ST elevacijom zahteva urgentnu 
reprfuziju, prvenstveno primarnu perkutanu angioplastiku. 
Postoji mala grupa bolesnika koja ima akutni infarkt miokarda 
sa denivelacijom ST segmenta u više odvoda i elevacijom ST 
segmenta u aVR; elektrokardiografski se prikazuje kao infarkt 
miokarda bez ST elevacije, ali klinički tok i težina bolesti odgov-
araju anteriornom infarktu miokarda sa ST elevacijom. Elektrok-
ardiogram de Vinterovog T-talasa. Jedan od tih oblika je poznat 
kao De Vinterov T-talas. Karakteriše ga depresija ST segmenta i J 
tačke (> 1 mm) u prekordijalnim odvodima, odsustvo elevacije ST 
segmenta u prekordijalnim odvodima, visok, šiljat i simetričan T-
talas u prekordijalnim odvodima i, u većini slučajeva, blaga elevac-
ija ST segmenta (0,5 mm do 1 mm) u aVR. Ovi bolesnici imaju 
okluziju glavnog stabla leve koronarne arterije, okluzije proksimal-
nog segmenta prednje silazne arterije ili tešku višesudovnu koro-
narnu bolest. Bolesnici sa pomenutim elektrokardiogramom, koji 
predstavlja ekvivalent akutnog infarkta miokarda sa elevacijom ST 
segmenta, zahtevaju razmatranje urgentne reperfuzione terapije jer 
imaju veći mortalitet u poređenju sa drugim bolesnicima sa akutnim 
infarktom miokarda bez ST elevacije. Preporučuje se primarna 
perkutana intervencija, ali u slučaju da u blizini ne postoji refer-
entni centar, može se razmotriti i fibrinolitička terapija. Za sada, s 
obzirom da ne postoje jasne smernice, odlučivanje o načinu lečenja 
je individualno, od slučaja do slučaja. Zaključak. Neophodne su 
velike prospektivne studije da bi se ovaj ekvivalent akutnog in-
farkta mikarda sa ST elevacijom ekvivalent brzo prepoznao i adek-
vatno lečio kao prednji ST elevirani infarkt miokarda.   
Ključne reči: elektrokardiografija; STEMI; NSTEMI; rana 
dijagnoza; znaci i simptomi; reperfuzija; perkutana koronarna 
intervencija
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Introduction

Acute myocardial infarction (AMI) is a clinical 
manifestation of coronary disease resulting from 
coronary artery occlusion that leads to irreversible 
myocardial ischemia and progresses to myocardial 
necrosis. In contrast to stable and unstable angina 
pectoris, where ischemia is transient and myocardial 
changes are reversible, AMI is characterized by a 
permanent damage, loss of cardiac tissue, and im-
pairment of left ventricular function [1].

The term AMI is used for myocardial necrosis 
with evidence of myocardial ischemia, specific elec-
trocardiogram (ECG) findings, elevated biomarkers 
of myocardial necrosis, by imaging, or may be de-
fined by pathology. The terminology and diagnostic 
criteria for the diagnosis of myocardial infarction 
(MI) have changed over the time [2]. 

For the sake of immediate reperfusion treatment, 
it is usual practice to differentiate MI with ST eleva-
tion in two contiguous leads, as ST elevation myo-
cardial infarction (STEMI), and MI without ST 
elevation, usually designated as non-ST elevation 
myocardial infarction (NSTEMI). ECG manifesta-
tions of acute myocardial ischemia with ST segment 
elevation are at the J-point in at least two contiguous 
leads with the cut-points: ≥ 2.5 mm in men < 40 
years, ≥ 2 mm in men ≥ 40 years, or ≥ 1.5 mm in 
women in leads V2 – V3 and/or ≥ 1 mm in other 
leads (in the absence of left ventricular hypertrophy 
or left bundle branch block). Likewise, ST segment 
depression in leads V1 – V3 suggests myocardial 
ischemia, especially when the terminal T-wave is 
positive (ST segment elevation equivalent), and con-
firmation by concomitant ST segment elevation ≥ 
0.5 mm recorded in leads V7 – V9 should be con-
sidered as a means to identify posterior MI.

Rapid detection of these two types of MI is done 
by implementation of the guidelines for the manage-
ment of acute coronary syndromes in patients pre-
senting with ST segment elevation or without per-
sistent ST segment elevation, having a have differ-
ent aproach to invasive treatment strategy [4, 5].

It should be emphasized that nonspecific ECG 
changes, such as complete left  bundle branch block 
and changes in avR lead, make the diagnosis of MI 
more difficult [6, 7]. A great diagnostic problem are 
some ECG patterns called ST elevation myocardial 
infarction equivalents. They are: ST segment eleva-
tion in aVR lead indicating left main coronary artery 
stenosis, the left main coronary artery stenosis, the 

left bundle branch block in myocardial infarction, 
and posterior myocardial infarction [6–8]. In some 
cases, chest pain along with the signs of ischemia on 
ECG and cardiac enzymes may be caused by condi-
tions other than coronary, like in myopericarditis [9].

The European Society of Cardiology (ESC) 
Guidelines for the management of AMI in patients 
with ST segment elevation [4] recognized atypical 
electrocardiographic presentations that should 
prompt a primary percutaneous coronary interven-
tion strategy in patients with ongoing symptoms 
consistent with myocardial ischemia: bundle branch 
block, ventricular paced rhythm, isolated posterior 
MI (ST segment depression  ≥ 0.5 mm in leads V1 
– V3, and elevation in V7 – V9 ≥ 0.5), and ischemia 
due to left main coronary artery occlusion with ST 
depression ≥ 1 mm in eight or more surface leads 
(inferolateral ST depression), associated with ST seg-
ment elevation in aVR and/or V1. These patients are 
easily overlooked and they may potentially benefit 
from emergent reperfusion therapy, because they 
present with higher mortality, compared to other pa-
tients with AMI without ST elevation [10, 11].

Thus, precise identification of the dynamics of 
the QRS complex, T wave and ST segment associ-
ated with acute proximal occlusion of major epicar-
dial coronary artery is essential in predicting the 
size of the affected myocardium and determining 
the need for urgent reperfusion therapy [12, 13].

Electrocardiographic and clinical 
characteristics of de Winter pattern 

In 2008, Robert J, de Winter RJ, and Wellens HJ, 
published a study and for the first time pointed out 
the importance of recognizing the equivalent of AMI 
with ST segment elevation and the need for emer-
gency myocardial reperfusion. The analyzed data 
obtained from the percutaneous coronary interven-
tion database, electrocardiographic examinations in 
the first contact with the patient, electrocardiograph-
ic review before the intervention, the findings of 
coronary angiography, helped them to describe a new 
electrocardiographic pattern without ST segment 
elevation that signified an occlusion of the anterior 
descending coronary artery. Instead of ST elevation, 
ST segment showed a 1 to 3 mm upsloping ST seg-
ment depression at the J-point in leads V1 to V6 that 
continued into tall, positive symmetrical T waves of 
the same leads. The QRS complexes were usually of 
normal width or slightly wider, sometimes with re-
duced R wave in the same leads. In most patients 
there was a ST elevation of 1 to 2 mm in the aVR 
lead, persisting from the first ECG until the prepro-
cedural ECG was performed and angiographic evi-
dence of an occluded left anterior descending coro-
nary artery (LAD) was obtained. Of 1.532 patients 
with acute AMI, this electrocardiographic pattern 
was found in 30 (2%), and it was termed by the author 
- de Winter T pattern [14]. Some call it de Winter 
syndrome [15], some de Winter T-wave [16, 17]. 

Abbreviations
STEMI – ST-elevation myocardial infarction
MI – myocardial infarction
AMI – acute myocardial infarction
ECG – electrocardiogram
NSTEMI – non-ST-elevation myocardial infarction 
LAD – left anterior descending coronary artery
ATP – adenosine triphosphate
KATP – adenosine triphosphate-sensitive potassium channels
pPCI – primary percutaneous coronary intervention
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De Winter ECG pattern is a specific anterior 
STEMI equivalent, but presents like a NSTEMI 
[15]. Diagnostic criteria for de Winter pattern in-
clude: 

1. Tall, prominent, symmetric T-waves in the pre-
cordial leads, 

2.  Upsloping ST segment depression >1 mm at the 
J-point in the precordial leads, 

3.  Absence of ST elevation in the precordial leads, 
4.  ST segment elevation (0.5 mm – 1 mm) in aVR, 

and 
5.  Normal STEMI morphology may precede or 

follow the de Winter pattern.
The de Winter pattern may be confused with 

hyperacute T waves which occur within minutes of 
coronary artery occlusion and progress rapidly to 
classical STEMI pattern [16] (Figure 1).

Verouden et al. [16] confirmed the results of de 
Winter and Wellens in their research conducted a 
year later. They established de Winter T-wave in 35 
of 1.890 patients who needed percutaneous coronary 
intervention in the LAD artery (about 2% of sub-
jects). Patients with de Winter T-wave were younger, 
more often male, with a greater incidence of hyper-
cholesterolemia compared with patients with classi-

cal MI with ST segment elevation and LAD artery 
occlusion.

Another large retrospective study monitored 
ECG changes and coronary angiography findings 
in patients with NSTEMI infarction. ST segment 
depression ≥ 0.05 mV in more than two contiguous 
leads was recorded and classified as upsloping or 
non-upsloping. Of 330 patients, 109 (33%) had ST 
segment depression; only six had an upsloping de-
pression, and all had a culprit lesion and underwent 
urgent revascularization: three had a culprit lesion 
of the LAD artery, two of circumflex artery, and 
one patient had a serious three-vessel disease. At 
the same time, all had higher troponin levels and 
lower systolic left ventricular function than patients 

with non-upsloping ST segment depression did. Two 
patients had lesions of the dominant circumflex ar-
tery within the posterior MI, which has been de-
scribed in the literature [18].  

De Winter et al. proposed that an anatomical 
variant of Purkinje fibers with an endocardial con-
duction delay may be responsible for the ECG chang-
es. They also hypothesized that the absence of ST 
elevation could be related to the lack of activation of 
sarcolemmal adenosine triphosphate (ATP) - sensi-
tive potassium channels (KATP) by ischemic ATP 
depletion as shown in KATP knock-out animal mod-
els of acute ischemia [19]. Verouden et al. hypothe-
sized that patients with such pattern have a very 
extensive transmural ischemic area of infarction that 
generates only little current which is not sufficient 
to travel toward the precordial leads but can go to-
ward the aVR lead [16]. The exact mechanism of 
evolution of this pattern is still a matter of debate 
[20]. The de Winter ECG pattern had positive predic-
tive values of 95.2% (95% confidence interval: 76.2 
– 99.9%), 100% (69.2 – 100.0%) and 100% (51.7 – 
100%) in three diagnostic studies, respectively. The 
available data suggest that the pattern had high pos-
itive predictive value for acute occlusion [21].

Information about electrographic changes re-
lated to de Winter syndrome is limited, usually 
from sporadic case reports.

Goktas et al. [15] reported a case of a 34-year-old 
woman with extended chest pain whose first ECG 
showed STEMI equivalent phenomenon associated 
with acute occlusion of the LAD artery (ST-segment 
depression > 1 mm at the J-point in leads V3 – V6, 
with tall, positively symmetrical T-waves, ST seg-
ment elevation of 0.5 mm in  aVR lead). She had a 
history of heavy smoking and hypercholesterolem-
ia. Urgent primary percutaneous coronary interven-
tion (pPCI) was performed, opening the middle of 
the left descending artery total occlusion. After a 
successful intervention, the ECG returned to nor-
mal. Actually, American Guide recommended pPCI 
in the first two hours of first medical contact in pa-
tients with STEMI-equivalents ECG patterns [22]. 
Most patients with this ECG pattern had risk fac-
tors. The most common were hypertension and hy-
perlipoproteinemia. Authors presented cases of men 
who came to the emergency department with long-
term chest pain, but their first troponin values were 
normal. Based on the ECG showing de Winter phe-
nomenon, urgent coronary angiography was done 
revealing proximal occlusion of the LAD coronary 
artery in these patient. They were successfully treat-
ed via mechanical reperfusion therapy and stent 
placement [20, 23].

Qayyum et al. presented a case of an older wom-
an with anginal pain and ECG with ST segment 
elevation in the inferolateral leads. During the eval-
uation in the Emergency Department, dynamics in 
ECG changed to the de Winter ECG pattern. It was 
the reason for emergency coronary angiography and 
primary PCI of the culprit lesion of the LAD artery. 
Once again the importance of monitoring and iden-

Figure 1. The electrocardiogram revealed upsloping ST 
segment depression at the J-point in leads V3 – V6, with 
prominent T-waves and slight ST segment elevation 
evident in the aVR lead
Slika 1. Elektrokardiogram (EKG) pokazuje ushodnu 
depresiju ST segmenta sa depresijom J tačke u odvodima 
V3-V6, sa visokim T-talasima i blagom ST elevacijom u 
odvodu desnog proširenog vektora
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tification of ECG patters was emphasized, particu-
larly in the case of STEMI equivalents that are the 
hallmark of acute coronary occlusion [24].  

De Winter RW et al. reported another three cases 
with typical symptoms of AMI accompanied by ECG 
patterns lacking ST segment elevation and exhibiting 
slight J-point ST wave depression combined with 
high symmetrical T-waves. Urgent coronary angiog-
raphy revealed complete occlusion of the LAD coro-
nary artery and PCI was successfully performed [25].

Timely reperfusion therapy, primary PCI, was 
the preferred treatment for patients with ST eleva-
tion MI, and early recognition of STEMI equiva-
lents give a chance to patients with AMI induced 
by occlusion of an epicardial coronary artery to ob-
tain reperfusion and a greater chance of surviv-
al. The great dilemma was how to treat patients with 
de Winter pattern in hospitals without interven-
tional cardiology. There are no clear recommenda-
tions for fibrinolysis in such cases, apart from con-
servative treatment. The proposal of Indonesian 
authors for these patients in rural areas was to con-

sider fibrinolysis, especially in young people with 
strong chest pain and acute coronary lesion in the 
period up to 3 hours from the start of symptoms and 
de Winter T-wave ECG pattern [17].

Conclusion

It is of great importance for physicians in emer-
gency departments to recognize the de Winter syn-
drome, a condition associated with typical chest pain 
and a characteristic electrocardiogram pattern with-
out ST segment elevation, which usually suggests 
acute total occlusion of the proximal left anterior de-
scending coronary artery. Rapid recognition may 
provide early treatment, and many patients may ben-
efit from urgent invasive revascularization instead 
of conservative strategy. The de Winter T-wave elec-
trocardiogram pattern is yet to be included in Euro-
pean Society of Cardiology and American College 
of Cardiology/American Heart Association guide-
lines for management of acute coronary syndromes 
in both persistent and non-persistent ST elevation.
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