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Abstract: de Winter’s sign was first described by de Winter et al. in 2008 as a new electrocardiographic 
(EKG) pattern of acute proximal left anterior descending coronary artery (LAD) occlusion. Instead of 
the normal presentation of ST elevation, it is described as depression of ST segment at the J point in the 
precordial leads V1-V6, which are upsloping leading to hyper-acute T waves, with ST elevation in aVR. The 
initial retrospective systematic analysis proved this sign to be present in about 2% of anterior myocardial 
infarction. This review aims to address the important question of mode and urgency of intervention, on 
detection of de Winter’s sign. In this review, we take a look at the de Winter’s sign EKG characteristics, 
accuracy in diagnosis, typical patient presentation, and the outcomes of early intervention. We conducted 
a Medline search using various combinations of “de Winter’s sign,” “STEMI equivalent,” “cardiac 
catheterization,” and “thrombolysis” to identify pivotal research articles published before June 1, 2019, for 
inclusion in this review. Concurrently, major practice guidelines, trial bibliographies, and pertinent reviews 
were examined to ensure inclusion of relevant trials. A consensus among the authors was used to choose 
items for narrative inclusion. The following section reviews data from pivotal trials to determine the need for 
early invasive management in de Winter’s sign. Research articles reviewed evaluating cardiac catheterization 
in de Winter’s sign. de Winter’s sign, although rare (~2%), should be promptly recognized, as it reveals 
underlying severe coronary artery pathology, frequently involving the LAD which is associated with a high 
rate of mortality. This systematic review emphasizes awareness and strong consideration of early activation 
of the cardiac catheterization lab with PPCI; which may yield better treatment outcomes. The evidence 
suggests that de Winter’s sign, presenting with ST depression and T wave elevation, should indeed be treated 
as ST-elevation myocardial infarction (STEMI) equivalent, with prompt recognition and early intervention. 
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Introduction

ST elevation in electrocardiographic (EKG) with symptoms 
consistent with acute coronary syndrome (ACS) has 
been an accurate indicator of complete coronary artery 

occlusion resulting in transmural ischemia which 

warrants primary percutaneous coronary intervention 

(PPCI) in a timely fashion; with a door-to-balloon time 

of 90 minutes, in a PCI available facility, and the use of 
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thrombolytics if closest available PCI facility is more than 
120 minutes away (1). The criteria for non-ST elevation 
in EKG to be considered ischemic is new horizontal 
or down sloping ST depressions ≥0.5 mm in at least 
two anatomically contiguous leads (2). The need for 
PPCI is based on risk stratification in non-ST-elevation 
myocardial infarction (NSTEMI), with a goal of 2 to  
72 hours depending on presentation (2). de Winter in 
2008 described a new EKG pattern with Nonpattern of 
acute proximal left anterior descending coronary artery 
(LAD) occlusion, that warrants immediate PPCI similar to 
ST-elevation myocardial infarction (STEMI). It typically 
presents as ST segment depression, upsloping, in general 
not concerning, in the precordial leads and tall, peaked 
T waves (3) (Figure 1). The prevalence of this sign noted 
in acute myocardial infarction was found to be 2% (3,4). 
This brought to attention of ST depression with peaked 
T waves should be identified and managed as STEMI to 
avoid mortality and morbidity.

There has been an influx of many case reports of de 
Winter’s sign being identified, followed by immediate 
cardiac catheterization revealing significant, acute occlusion 
of proximal LAD, treated with stents. Yet, there lacks 
proper guidelines from American Heart Association  
(AHA) (1) or European Society of Cardiology (ESC) (5) on 
the management of this particular EKG sign. LAD, dubbed 
the widow-maker, involvement increases the risk of patient’s 
mortality and morbidity with further delay in diagnosis, 
or management, if it is treated as NSTEMI. Rather, de 
Winter’s sign warrants early recognition and treatment as a 
“STEMI equivalent”.

Discussion

We will review the de Winter’s sign EKG characteristics, 

accuracy in diagnosis, typical patient presentation, and the 
outcomes of early intervention. 

de Winter’s sign

de Winter’s sign was actually first described by Dressler 
in 1947 where he presented 27 cases of acute myocardial 
infarction where the initial EKG revealed tall T waves 
with one case presenting with de Winter’s sign pattern 
of EKG (6). de Winter described an EKG sign which 
was characterized by upsloping ST segment depression  
>1 mm at the J-point in the precordial leads, tall, 
prominent, symmetric T waves in the precordial leads with 
absence of ST elevation in the precordial leads, and ST 
segment elevation (0.5–1 mm) in aVR (1) (Table 1). Based on 
the analysis of database of PPCI, de Winter found 30 out of 
1,532 (2%) patients with acute proximal LAD occlusion on 
cardiac catheterization presenting with this sign. Verouden’s 
retrospective analysis also found the prevalence to be at  
2% (4).

The electrophysiological mechanism of this EKG 
pattern presenting without ST elevation is still obscure. 
de Winter postulated endocardial conduction delay of an 
anatomical variant of Purkinje fibers. He also suggested an 
alternate explanation of ischemic ATP depletion leading to 
lac of activation of sarcolemmal ATP-sensitive potassium 
(KATP) channels, as demonstrated in animal models of 
acute ischemia (7). Another proposed mechanism is the 
involvement of a large area of transmural ischemia that no 
injury current was generated towards the precordial lead 
but only aVR (4). An alternate explanation suggests this 
EKG pattern is caused by subendocardial ischemia as the 
nidus for changes in subendocardial action potentials with 
no changes noted in the epicardial action potential. This 
EKG pattern resolves after revascularization (1).

Figure 1 de Winter’s sign.
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Accuracy of the sign

de Winter’s sign has been shown to be highly accurate in 
diagnosing anterior MI caused by acute proximal LAD 
occlusion. The review by Morris took into consideration 
3 retrospective cohort studies to define the accuracy 
of the de Winter’s sign by positive predictive value  
(PPV) (8) (Table 2). A small study with 21 patients with de 
Winter’s EKG pattern of which 20 patients had at least one 
lesion with angiographic stenosis of >70%. Based on this 
study, the PPV was 95.2% (95% confidence interval: 76.2–
99.9%) (9). Verouden’s analysis of the 35 patients found to 
have de Winter’s sign had a PPV of 100% (95% confidence 
interval: 69.2–100.0%) with all of the patients having 
angiographic evidence of LAD occlusion (4). Misumida 
found de Winter’s sign corresponding with culprit lesion in 
the LAD in 6/330 NSTEMI patients with PPV of 100% 
(95% confidence interval: 51.7–100%) (10). de Winter’s 
sign has very high PPV for acute coronary occlusion, which 
will warrant urgent revascularization.

Patient characteristics

Verouden’s conducted a retrospective analysis of 1,890 
patients who underwent PPCI for anterior MI, over a 
10-year period (4). Both pre and post procedural EKGs 
were analyzed. The baseline characteristics of patients 
presenting with de Winter’s sign when compared to 
STEMI were found to be younger (mean age of 52 in de 

Winter’s presentation vs. 61 in STEMI, P=0.001), 33/35 
patients being men (de Winter vs. STEMI P=0.002), and 
having hypercholesteremia (de Winter vs. STEMI P=0.001)  
(Table 3). Nineteen out of 35 patients were also smokers 
though it was statistically significant compared to STEMI 
patients. Another Retrospective study of 441 patients 
revealed a significant association of family history of 
coronary artery disease (CAD) in de Winter’s sign (P=0.004) 
with a prevalence of 3.4% (11). 

The s ign e lectrographica l ly  usual ly  mani fes t s 
approximately 90–100 minutes after symptom onset, with 
patients presenting with normal sinus rhythm in most 
cases, and a median heart rate of 75 beats/minute (4,11). 
Angiography provides evidence of the culprit lesion 
involving the LAD (1,4), with diffuse multi vessel disease 
also noted (11). About 50 % patients in Verouden’s cohort 
had “wrap around” LAD artery. Despite after achieving 
adequate flow after PPCI, patient with de Winter’s sign had 
considerable loss of myocardium with impairment of LVF 
(4,11). Also, the time from EKG recording to reperfusion 
was also increased in the retrospective analysis of Xu et al. (11) 
(median of 182 minutes), due to lack of recognition, which 
further conveys the importance of prompt recognition of 
this sign.

Early cardiac catheterization associated with good outcomes

Ever since the original article, several cases of de Winter’s 
sign being detected and treated with early PPCI have been 
reported around the world. Sunbul et al. (12), Zhao et al. (13), 
Fernandez-Vega et al. (14), Yaranov et al. (15) all describe 
de Winter’s sign found in younger male patients, 31, 36, 
40, and 50 years old respectively, all presenting with chest 
pain and cardiac catheterization revealing LAD occlusion 
either followed by immediate reperfusion therapy. The  
40-year-old patient on presentation had hemodynamic 
collapse with initial rhythm being read as ventricular 

Table 1 de Winter’s sign EKG characteristics

EKG sign Research study Characteristics

de Winter’s sign de Winter et al., 2008 Upsloping ST segment depression >1 mm at the J-point in the precordial leads 

Tall, prominent, symmetric T waves in the precordial leads 

Absence of ST elevation in the precordial leads 

ST segment elevation (0.5–1 mm) in aVR 

EKG, electrocardiographic.

Table 2 Positive predictive value (PPV) of de Winter’s sign

Research study PPV (95% confidence interval)

Sclarovsky et al., 1988 95.2% (76.2–99.9%)

Verouden et al., 2009 100% (69.2–100.0%)

Misumida et al., 2015 100% (51.7–100%)
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tachycardia and was resuscitated by ACLS protocol 
status post 3 shocks requiring intubation (14). Associated 
myocardium damage with loss of left ventricular systolic 
function was also noted despite prompt recognition and 
treatment (15). An instance of young female, 34-year-old, 
smoker with hypercholesterolemia, presenting with de 
Winter’s sign and getting prompt revascularization has also 
been reported (16). Thus, signifying that de Winter’s sign 
can manifest regardless of gender.

Further case reports of de Winter’s sign point towards 
smoking (16-19),  hypercholesterolemia (16),  and 
uncontrolled hypertension (17,19) being the common 
characteristics noted in these patients as described in 
the retrospective analysis of de Winter’s sign (4). The 
real-world scenario of failing to recognize the sign in an 
emergency room setting and with delay in diagnosis and 
revascularization has also been reported (20). The patient 
having significant LAD occlusion, further reiterates 
the importance of prompt recognition of this sign. The 
similarity in all these reports were the prompt recognition 
of the sign, early cardiac catheterization revealing complete 
or near-complete occlusion of the LAD, and successful 
resolution of the EKG changes after stenting with good 
patient outcomes. 

Is thrombolysis indicated?

Thrombolysis in de Winter’s sign is controversial, as there is 
a lack of proper guidelines, and since the present guidelines 
advocate against thrombolytic therapy in NSTEMI. Xu 
et al. (11) cautions against the use of thrombolytics in the 
management of de Winter’s sign. In that retrospective 
analysis thrombolysis has poor outcomes with two 
patients failing thrombolysis and one patient having re-
occlusion following successful thrombolysis. Thus, the 
analysis recommends PPCI rather than thrombolysis in 
manifestation of this sign. But the question looms about 
thrombolysis being an option in scenarios where immediate 

PPCI may not be available. Shergill et al. describes a case 
where a 34-year-old male smoker in India presenting with 
anginal symptoms and EKG compatible with de Winter’s 
sign being successfully thrombolysed with streptokinase 
wi th  re l i e f  o f  symptoms  and  EKG return ing  to  
baseline (21). Thrombolysis was done because of the lack 
of availability of a cardiac catheterization lab at the facility 
and financial constraints of the patient. Patient made a 
successful recovery with mildly depressed LV systolic 
function in transthoracic echocardiogram and being 
discharged 5 days after thrombolysis. Thus, the jury is open 
in terms of thrombolysis in de Winter’s sign with need for 
more evidence to either favor or avoid thrombolysis in de 
Winter’s sign.

Conclusions

Current guidelines advocate towards immediate cardiac 
catheterization laboratory activation in cases of ST-segment 
elevation and presumed new left bundle-branch block 
revealed in EKG. But there exists ample evidence of patients 
presenting with anginal syndrome, ST-segment depression 
and peaked T waves, combined even in the absence of 
classic ST-segment elevation in the precordial leads of 
the 12-lead EKG, having significant LAD occlusion. 
de Winter’s sign is most often missed by the automated 
computerized EKG interpretations as well as physicians in 
the search for the classical ST-segment elevation. This calls 
for need for educating the physicians interpreting EKGs 
about de Winter’s sign to facilitate early detection and 
revascularization. Furthermore, incorporating this pattern 
into the algorithm of automated computerized EKG 
interpretation can also aid in diagnosis. Further research 
and definite guidelines by AHA on de Winter’s sign is a 
necessity, to address the need for early revascularization and 
to shed better light on indications of thrombolysis.

Thus, de Winter’s sign, although rare (~2%), should 
be promptly recognized, as it reveals underlying severe 

Table 3 Patients’ presenting characteristics on retrospective analyses

Patient characteristics Research study Significant characteristics in de Winter’s sign compared to STEMI

Age Verouden et al., 2009 Younger (mean age of 52 vs. 61) P=0.001

Sex Verouden et al., 2009 Predominantly male, P=0.002

Hyperlipidemia Verouden et al., 2009 Hypercholesterolemia, P=0.001

Family history of CAD Xu et al., 2018 Positive, P=0.004

STEMI, ST-elevation myocardial infarction; CAD, coronary artery disease.
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coronary artery pathology, frequently involving the 
LAD which is associated with a high rate of mortality. 
This systematic review emphasizes awareness and 
strong consideration of early activation of the cardiac 
catheterization lab with PPCI; which may yield better 
treatment outcomes. The evidence suggests that de Winter’s 
sign, presenting with upsloping ST segment depression, and 
prominent T waves in the precordial leads, should indeed 
be treated as STEMI equivalent, with timely recognition 
and early revascularization. 
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