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Abstract

Acute Left Main Coronary Artery (LMCA) occlusion is a rare clinical presentation which often manifests as a cardiogenic shock with worse prognosis. However, the 
clinical outcome depends on the age of the patient, co-morbidities, the patency and dominancy of Right coronary artery. Since LMCA supplies a large myocardial territory 
of left ventricle, it shows a characteristic Electrocardiographic (ECG) pattern which helps to an early diagnosis. Presence of ST elevation in aVR with ST depressions of 
more than six leads is highly characteristic for LMCA occlusion. Here we are reporting an extremely rare case of acute concomitant occlusion of LMCA and Right coronary 
artery manifesting as a cardiogenic shock with ST elevation in aVR ,V1,III, aVF leads with ST depressions in all other leads. Patient showed excellent clinical outcome and 
reversal of characteristic ECG pattern following Percutaneous Coronary Intervention (PCI) to the culprit vessels.  

Introduction 

Twelve Lead ECG plays a key role in diagnosis of acute 
myocardial infarction and localizing the culprit vessel which 
enables revascularization of correct vessels in emergency 
setting. Acute Left main Coronary Artery (LMCA) occlusion is a 
devastating clinical entity with poor prognosis due to high risk 
of developing cardiogenic shock and refractory arrhythmias. 
The clinical outcome depends on the age of the patients, 
presence of cardiogenic shock with pulmonary oedema and the 
presence of dominant Right Coronary Artery (RCA) [1]. Acute 
Left Main occlusion manifests as characteristic ECG change 
with ST elevations in aVR, V1 leads and ST depressions in more 

than six leads [2]. However, ECG manifestation of concomitant 
occlusion of LMCA and RCA is not well described in current 
literature. 

In our clinical vignette, the presence of characteristic 
ECG changes of LMCA involvement with ST elevation in aVR, 
V1,III,aVF and ST depressions in all other leads were an entirely 
puzzling experience till the diagnosis of concomitant LMCA 
and RCA involvement was confi rmed by coronary angiogram. 
In addition to the rarity of peculiar ECG changes, this clinical 
case also enlightens the challenges that had been encountered 
by the interventionist in catheterization laboratory in terms 
of selecting appropriate revascularization strategy in the 
emergency setting. 
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Although Coronary Artery Bypass Graft (CABG) is 
recommended for haemodynamically stable patients 
with LMCA involvement the optimal revascularization 
strategy in concomitant acute LMCA and RCA occlusion in 
haemodynamically unstable patients is a grey area in coronary 
interventional arena. However, considering the limiting time 
factor with necessity of urgent revascularization Percutaenous 
Coronary Intervention (PCI) was selected over the CABG which 
is having its own limitations in acute settings. 

Case report 

A 48 year old Sri Lankan lady with a history of dyslipidemia 
and recent onset of angina presented to the local hospital with 
ischemic chest pain and autonomic symptoms. On admission 
her PR 113 min, BP 80/60mmHg with elevated jugular venous 
pressure and bibasal crepitations suggestive of acute heart 
failure. The rest of the examination was normal. 

On emergency department ECG revealed ST elevation in 
aVR, V1, III, aVF and ST depressions in all other leads (Figure 
1), provisional diagnosis of acute left main occlusion was made.

She was urgently loaded with Aspirin 300mg, Clopidogrel 
300mg, Atrovastatin 80mg and Tenecteplase was given 
considering the time taken to transfer to a Primary PCI centre. 
Despite thrombolysis therapy she was having persistent angina 
with low blood pressure. Intravenous Dobutamin 20μg/kg/min 
and intravenous Noradrenaline 0.6mg/kg/min were started and 
she was transferred to the tertiary care centre for specialized 
management. At the tertiary care centre she was found to 
have ejection fraction of 40% with global hypokinesia and 
underwent emergency coronary angiogram via radial access. 
The coronary angiogram revealed 99% stenosis of osteal LMCA, 
80% stenosis of Proximal Left Anterior Descending Artery 
(LAD), 90% stenosis of Mid Left Circumfl ex Artery (LCX) with 
acute total occlusion of proximal Right Coronary Artery (RCA) 
(Figure 2a,2b). Further her Troponin I titre was 101.08ng/ml 
(<0.03ng/ml) and other investigations were normal.

Considering necessity of urgent revascularization, PCI 
was selected over the emergency CABG as the mode of 
revascularization strategy after loading with remaining 
dose of Clopidogrel 300 mg. RCA was initially revascularized 

with two 3X33 mm Drug Eluting Stents (DES) before dealing 
with left coronary system. Once Thrombolysis in Myocardial 
Infarction (TIMI) III blood fl ow was established in RCA, mid 
LCX lesion was stented with 2.75X18 mm DES. As the fi nal step 
of the procedure, 3.5X33 mm DES was deployed from left main 
osteum to proximal LAD (Figure 3a,3b). 

After full revascularization, ECG fi ndings completely 
reversed (Figure 4). Subsequently she was managed in the 
coronary care unit and antiplatelet regime was changed into 
daily dose of Aspirin 150mg and twice a daily dose of Ticagrelor 
90 mg with other medications. After second day of CCU care 
she was completely free from ionotropic requirement and her 
ejection fraction improved up to 50% on the fourth day at the 
time of discharge.

Discussion 

Electrocardiography (ECG) is a widely available cheap 
mode of diagnostic modality of Acute Myocardial Infarction 
(AMI) and it also helps to localize the culprit vessels. The 
characteristic ECG fi ndings may further facilitate the 
revascurlization strategy in emergency settings in terms of 
selecting appropriate instrumentation for relevant coronary 
arterial territory in catheterization laboratory. 

Since acute LMCA occlusion results in poor clinical outcome, 
it is of a paramount importance to have an early diagnosis with 
available resources. Though aVR lead is one of the neglected 
leads in twelve lead ECG, the presence of ST elevation in aVR 
with ST depressions in other leads are highly predictive of 
LMCA or triple vessel disease [2]. Further, ST elevation in aVR 
and anterior leads with wide spread ST depressions in other 
leads may indicate LMCA occlusion [3]. However, as in our case 
ST elevation in aVR , V1, III and aVF with ST depressions in all 
other leads were not well described as the concomitant LMCA 
and RCA involvement in current literature. The diagnosis was 
completely mystifi ed till the diagnostic coronary angiogram 
was performed. 

According to the study conducted by Yamuji, et al. [4] lead 
aVR ST segment elevation (>0.05mv) than V1 lead indicates 
acute LMCA occlusion with poor clinical outcome than LAD 
occlusion. However it is not specifi c to the LMCA occlusion 

Figure 1: ST elevation in aVR, V1, III, AVF and ST depression in all other leads.
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artery and promptly reverse the haemodynamic instability 
and lethal arrhythmias. According to the expert consensus, 
PCI is advocated over the CABG in the context of acute LMCA 
occlusion for haemodynamically unstable patients with less 
than Thrombolysis in Myocardial Infarction (TIMI) fl ow grade 
3, cardiogenic shock with life threatening arrhythmias and 
the presence of coexisting diseases that further aggravate the 
CABG related complications (Ex: COPD) [7]. 

In addition to the above benefi ts patients who had 
undergone PCI show less risk for stroke in comparison to the 
CABG (03% vs. 207%, p= 0.009) [8]. This is mainly because the 
fact that CABG patients are exposed to more aortic manipulation 
and cannulation than the patients with PCI. Considering our 
patient, presence of additional acute occlusion of dominant 
RCA may further deteriorate the clinical stability which intern 
warrants prompt reperfusion strategy with available resources. 

Once PCI was selected over the emergency CABG, our main 
challenge was to deal with two culprit vessels. So reperfusion 
of RCA was selected to provide more haemodynamic support 
prior to engage with LMCA. Once the TIMI 3 fl ow was 
established in the RCA territory , non infarct related LCX was 
stented to optimize haemodynamic support further. These 
initial measures helped to deal with LMCA intervention more 
confi dently as the fi nal step of the procedure with an excellent 
clinical outcome. 

Further, improvement of ejection fraction on discharge 
enlightens the dynamic nature of cardiac function in 
acute myocardial ischemia and the importance of prompt 
revascularization to salvage the ischemic myocardium. The 
latter had been performed in a timely fashion in our clinical 
case. 

Conclusion 

In this rare clinical case we try to emphasize the importance 
of 12 lead ECG with very peculiar ECG fi ndings which help to 
diagnose the rare entity of angiographically proven concomitant 
acute occlusion of LMCA and RCA. It also further highlights 
the effectiveness of primary PCI over the emergency CABG as 
the rapid mode of reperfusion strategy in this extremely rare 
clinical presentation.

which was further emphasized by Engelen, et al. [5] as aVR ST 
elevation was observed in proximal LAD occlusion prior to the 
fi rst major septal branch. 

Acute occlusion of LMCA accounts for poor clinical outcome 
due to lethal arrhythmias and cardiogenic shock. However, 
the presence of coexisting acute occlusion of RCA may further 
deteriorate already existing devastating clinical outcome. 
According to the available literature acute occlusion of LMCA 
accounts for 0.8% of primary PCI [6]. Despite lacking of clear 
guidance for optimal reperfusion strategies in acute LMCA 
occlusion sensible evidence based approach is essential for 
optimal clinical outcome. 

Presence of critical haemodynamically instability of these 
patients precludes undergoing CABG in emergency setting. 
Further PCI provides rapid reperfusion of infarct related 

Figure 2a,b: Coronary Angiogram before procedure.

Figure 3a,b: Coronary Angiogram after procedure.

Figure 4: ECG after procedure.
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