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ABSTRACT – The finding of ST segment elevation in the electrocardiogram identifies many 
patients with acute myocardial infarction, but presents low sensibility. Recently, some new 
electrocardiogram patterns have been described for the early identification of myocardial infarction. 
We report a case of a 53-year-old male patient who presented with an anterior myocardial 
infarction and an unusual electrocardiographic pattern. The electrocardiogram presented a slightly 
widened QRS complex, slow progression of the R wave in the anterior wall, and an ascending 
ST segment with tall and symmetrical positive T waves. Coronary angiography demonstrated a 
wraparound left anterior descendent artery with medial occlusion. The original report with the 
abovementioned electrocardiographic pattern occurred due to occlusions in the proximal segment 
of the left anterior descendent artery. Our patient is one of the few cases showing occlusion of 
the medial segment of the left anterior descendent artery described after the original report of 
this unusual electrocardiographic pattern. This case report illustrates the problem of uncommon 
electrocardiogram presentations in patients with myocardial infarction.
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RESUMO – O achado de supradesnivelamento do segmento ST no eletrocardiograma identifica 
muitos pacientes com infarto agudo do miocárdio, mas com baixa sensibilidade. Recentemente, 
alguns novos padrões eletrocardiográficos foram descritos para identificação precoce de infarto agudo 
do miocárdio. Relatamos o caso de um paciente do sexo masculino, 53 anos, com infarto agudo do 
miocárdio de parede anterior e padrão eletrocardiográfico incomum. O eletrocardiograma apresentou 
complexo QRS discretamente alargado, progressão lenta da onda R na parede anterior, e segmento 
ST ascendente com ondas T positivas, altas e simétricas. A cineangiocoronariografia demonstrou  
artéria coronária descendente anterior ultrapassando o ápice do ventrículo esquerdo e com oclusão 
medial. O relato original com o padrão eletrocardiográfico mencionado acima foi devido a oclusões 
no segmento proximal da artéria coronária descendente anterior. Nosso paciente foi um dos poucos 
casos de oclusão do segmento medial da artéria coronária descendente anterior descritos após o 
relato original desse padrão eletrocardiográfico incomum. Este relato de caso ilustra o problema de 
apresentações eletrocardiográficas incomuns em pacientes com infarto agudo do miocárdio.

Descritores: Intervenção coronária percutânea; Eletrocardiograma; Infarto do miocárdio

INTRODUCTION

Percutaneous coronary intervention (PCI) is the most effective method for pri-
mary reperfusion in patients with ST segment elevation myocardial infarction  
(STEMI).1 Despite the introduction of care protocols based on clinical, electrocardio-
graphic and laboratory parameters, some patients are still inappropriately discharged 
from the emergency department with undiagnosed acute myocardial infarction (AMI).2

An electrocardiogram (ECG) must be performed within at most 10 minutes upon 
admission to the emergency department, and the examination is key for making de-
cision cases of suspected AMI. The importance of a fast screening and identification 
of patients with acute coronary occlusion relies on the fact that time is a powerful 
prognostic factor in this situation.1 Classically, ST segment elevation is the main fin-
ding related to coronary occlusion in patients with AMI, but some new ECG patterns 
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have recently been described for the early identification of 
patients with acute coronary occlusion, aiming at the ra-
pid recanalization of the artery involved in infarction.3,4 In 
this report, we present a case of anterior AMI due to acute  
occlusion of the mid-segment of the left anterior descen-
dent artery (LAD) with an unusual electrocardiographic 
expression.

CASE REPORT

A 53-year-old male patient presented to the emergen-
cy department with a severe precordial pain, dyspnea and 
sweating, 2 hours after onset of symptoms. Past medical 

history included former smoking, hypertension and dys-
lipidemia. The patient was on acetylsalicylic acid (ASA) 
100mg/day, metoprolol succinate 25mg/day and rosu-
vastatin 10mg/day. Upon physical examination, systemic 
blood pressure of 130/100mmHg and heart rate of 66bpm. 
Lung and cardiovascular examinations showed no abnor-
malities. A 12-lead ECG presented the following findings 
(Figure 1A): slightly widened QRS complex (QRS ~110ms) 
with nonspecific conduction disturbance in precordial leads, 
slow progression of the R waves in anterior wall, ascen-
ding ST segment with tall, symmetrical and positive T wave,  
elevation of up to 1mm of the J point, slightly elevated 
ST segment with upper convexity in the inferior wall (DII, 
DIII, and aVF) and aVR without elevation of the J point.

Figure 1. Pre-intervention electrocardiogram and coronary angiography. (A) A 12-lead electrocardiogram showing slightly widened 
QRS (QRS ~110ms) with nonspecific conduction disturbance of the precordial leads, slow progression of the R wave in the anterior 
wall, ascending ST segment with positive, tall and symmetrical T waves, elevation of up to 1mm of the J point, discretely elevated ST 
segment with upper convexity in the inferior wall (DII, DIII and aVF), and aVR without elevation at the J point. (B) Coronary angiogra-
phy demonstrating a left anterior descendent artery with medial occlusion (after the first septal branch) and circumflex coronary artery 
without signifcant stenosis.
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Figure 2. Post-intervention coronary angiography and electrocardiogram. (A) Primary percutaneous coronary intervention with 
manual thrombi aspiration and implantation of a bare metal stent, with satisfactory result (Thrombolysis in Myocardial Infarction 
3; Blush 3). The distal tip of the guidewire is around the apex in the left anterior descendent artery, in which the vessel runs on the 
posterior interventricular sulcus, and partially supplies blood to the left ventricle inferior wall. (B) Electrocardiogram performed on 
the third day post-myocardial infarction, showing reduction of the R wave voltage (DII, DIII, aVF, V5 and V6), pathologic Q wave (DIII, 
aVF, V1-V6) and T wave inversion (precordial leads, DI and aVL).

Due to persistent pain and the electrocardiographic 
alterations described, the patient was submitted to an 
emergency coronary angiography (Figure 1B), which de-
monstrated a wraparound LAD with medial occlusion 
(after the first septal branch) and right and circumflex 
coronary arteries without significant stenosis. A primary 
PCI was performed (Figure 2A), with manual aspiration 
of thrombi and implantation of a bare metal stent, with 
satisfactory result (Thrombolysis in Myocardial Infarction 
− TIMI 3; Blush 3). The adjunct pharmacological therapy 
consisted of ASA 300mg and clopidogrel 600mg orally in 
the emergency department, and heparin 70IU/kg intrave-

nous and 10mg/kg of tirofiban for 3 minutes, followed by 
0.15mg/kg/minute.

In-hospital clinical progression went with no adverse 
events. The dosages of creatine kinase-MB (CK-MB) were 
111 and 51U/L after 6 and 16 hours, respectively, after the 
onset of symptoms. The control ECG on the third day presen-
ted findings compatible with the evolution of an AMI due to 
coronary occlusion (Figure 2B). Resting transthoracic echo-
cardiography was performed on the fifth day after the AMI 
and showed mild systolic dysfunction of the left ventricle, 
with apical segment akinesia and ejection fraction of 48%. 
Patient was discharged on the seventh post-infarction day.
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DISCUSSION

In the present study, we report the case of a patient with 
an anterior AMI, with a 2-hour delay and an unusual elec-
trocardiographic pattern, similar to the recent report by de 
Winter et al.5 Likewise in de Winter et al. study, our patient 
presented a slightly widened QRS complex, slow progres-
sion of the R wave in the anterior wall, and an ascending 
ST segment with tall, symmetrical and positive T waves.5 
On the other hand, there was no important depression of 
the J point and ST segment in the precordial leads, but this 
finding is not essential for diagnosing the described pat-
tern. The presence of an occlusion in the medial segment 
(and not in the proximal segment) of the LAD could be the 
reason for this finding.

The scarce reports existent in the literature do not 
demonstrate a correlation of this electrocardiographic  
pattern with time to presentation or development of colla-
teral circulation.5 In the AMI setting, these ECG findings 
might occur due to anatomical variation of the Purkinje 
fibers, or because of different pathophysiologic mechanis-
ms in the sodium and potassium channels.6 All cases des-
cribed by de Winter et al. in the first report of this pattern 
resulted from occlusions in the proximal segment of LAD.5 
Like our patient, only a few cases showing occlusion of the 
medial segment of the LAD have been described after the 
original report of de Winter et al.7-9

Another uncommon observation in this case is the con-
comitant finding of the ST segment elevation in the inferior 
derivations in a patient with an isolated acute occlusion of 
the LAD, which presented a frequency of less than 1% in a 
study of 924 cases of AMI treated with primary PCI.10 These 
patients presented occlusion of a wraparound LAD, defined 
as a LAD extending around the apex to supply part of the 
inferior wall of the left ventricle, an angiographic charac-
teristic observed in the case reported in this article, and in 
50% of the patients described by de Winter et al.5,10 

The case herein reported presented the typical evolution 
of an AMI, with persistent precordial pain and elevation of 
cardiac biomarkers, but with an unusual electrocardiogra-
phic pattern. The persistence of typical chest pain despite 
optimized medical therapy in patients with risk factors for 
coronary artery disease and a non-specific ECG pattern 
of STEMI, is an indication to repeat the ECG for dynamic  
ST-segment changes, preferably with additional leads, such 
as V7 and V8. In these patients, emergency angiography 
should be performed in case of diagnostic uncertainty, to 
exclude the presence of coronary obstruction or to achieve 
coronary reperfusion as soon as possible.11

CONCLUSION

We report the case of a patient with an anterior myocar-
dial infarction caused by acute occlusion in mid-segment 
left anterior descendent artery and an unusual electro-
cardiography pattern. The relevance of the present report 

relies on the importance of the diagnosis of acute myocar-
dial infarction in cases with uncommon electrocardiogra-
phic presentations, helping to reduce the inappropriate 
discharge of these patients in emergency department and 
avoiding delays in reperfusion therapy.
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