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Abstract:  

Introduction: For the diagnosis of acute coronary syndrome, electrocardiography (ECG) is an easy, fast, and 

economic investigation. Its applicability in predicting left main coronary artery/3 vessel coronary disease can 

be very useful in saving precious time in coronary patients' critical treatment. Objective: Electrocardiography 

changes in patients with Non-ST segment elevation acute coronary syndrome as an indicator of left main 

coronary artery / 3 vessel coronary diseases. Methods: This cross-sectional study was conducted at Mumtaz 

Bakhtawar Hospital Lahore from May 2019 to April 2020, taking 112 consecutive patients > 20 years of age, 

either gender, with Non-ST segment elevation MI symptoms or with ECG changes in lead aVR. The immediate 

family members of the patients received informed written consent for the study. Approval was taken from 

hospital ethics judiciary committee. Analyzing data done through SPSS. Descriptive statistics were presented 

(mean ± standard deviation for continuous & frequencies, and percentages for categorical variables). Results: 

Median ±SD age for patients was 54.65 ±16.44 years. The ratio Male to Female was 3.4:1. About half of these 

patients suffered from Left Main (LM)/3 Vessel diseases. About another quarter had 2 vessels and others had 

single-vessel disease (P value < 0.0001). In lead aVR, patients with ST elevation were associated with increased 

risk of developing LM/3 vessel disease (P value < 0.0001). Conclusion: In lead II, III, and aVF, ST elevation in 

lead aVR and ST depression can be basically used for assessment of the NSTE-ACS patients left main/3 vessel 

disease. 
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INTRODUCTION: 

Annually acute myocardial infarction in the USA 

causes around 1.5 million deaths (1). Earlier the 

developed nation’s dilemma was thought but the 

present situation is contradictory to this idea. It is a 

remarkable fact that in two South Asian countries, 

i.e., > 75% of all cardiovascular deaths in the world 

occurs, India and that of Pakistan. About 11 per 

cent of deaths in all ages are attributed to IHD in 

Pakistan, being the second most common cause of 

mortality (2).  

 

Diagnosis of acute coronary syndrome is made 

when patients present with symptoms indicative of 

myocardial infarction (MI) with no proof of ST 

elevation on ECG (3). Non-ST Elevation 

Myocardial Infarction (NSTEMI) is the most 

common presentation of patient relationships in 

coronary emergencies. Most deaths can be averted 

if those patients can be recognized early (4). 

STEMI in these patients is due to complete 

coronary artery blockage & partial or subtotal 

occlusion results in unstable angina pectoris (UAP), 

also known as NSTEMI. The later appearance is 

never the same and may differ from no sign of 

ECG to ST depression, T wave flattening, or T 

wave inversion (5). 

 

Occlusion of the Left Main Coronary Artery 

(LMCA) is typically the most frequent and fatal 

myocardial infarction. This is because, at the 

LMCA bifurcation, that provides most of the heart, 

the two major branches of the coronary artery are 

left anterior descending (LAD) and left circumflex 

(LCX) (6). 

 

NSTEMI patients have a significantly higher case 

fatality risk. The vital stenosis of left main 

coronary artery results in high death rates in the 

absence of adequate treatment of PTCA or CABGs. 

It is therefore very necessary that the essential 

LMCA stenosis is easily detected. Studies show 

that left or three-vessel diseases can be predicted 

and monitored more reliably if they are prompt or 

fast identification is made possible (7). The disease 

of LMCA/3 vessels was considered predictable 

through ECG. 

 

As a cost-effective and easy-to-access 

electrocardiogram (ECG) is important to 

recognizing NSTEMI patients who are not able to 

have a successful prognosis and is quick and free of 

any complication (8). Thus, even in modern times 

with advanced diagnostic methods it plays a key 

part in the early provision of significant prognostic 

knowledge. Different studies have been carried out, 

but there has still been no scientific consensus 

about left main coronary artery (LCMA) prediction 

via ECG. To classify it as the left main/3 vessel 

disease, a certain ST height of the ST-Segment of 

0.5 mm or depression of 2 mm is appropriate in a 

VR of ECG (9). 

 

The research was performed to determine the 

changes from the Electrocardiogram in patients 

with an acute coronary artery syndrome in Mumtaz, 

Bakhtawar hospital for left coronary artery / 3 

vessel disease in order to further rationalize these 

patients and to treat them appropriately, based on 

the results from our research.  

 

MATERIAL AND METHODS: 

This prospective observational study was 

conducted from May 2019 to April 2020 at 

Mumtaz Bakhtawar hospital Lahore, through 

convenience sampling technique. 

 

Inclusion Criteria: 

All patients with NST-ACS along with ECG 

findings of ST segment elevation in leads aVR 

along with ST segment depression in leads II, III, 

and aVF having age >20 - 80 years of either gender 

were included in our study.  

 

Exclusion criteria: 

All patients with a left bundle branch block, 

transient or persistent elevation of the ST segment 

in the chest or lead aVR were removed. Likewise, 

bacterial, inflammatory or hematologic disorders 

were also removed from Q-wave acute MI, PCI or 

CABG in six months past this year. 

 

We used (12 leads ECG machine) to collect the 

patients' initial ECG that was presented in the 

coronary care unit (CCU). 

 

Once stabilized, these patients were transferred to 

the cardiology ward and then regularly monitored 

for three days, followed by serial ECGs to 

determine the occurrence of acute STEMI or 

arrhythmias. Data were collected on a proforma 

about variable linked to demographics and disease. 

Analysis of the data was performed using version 

21 of SPSS. 

 

The immediate family member of patients was 

given informed written consent for the study. It has 

also received approval from the hospital's ethics 

review committee. All patients were treated under 

the supervision of the experienced consultant 

cardiologist as per globally approved & 

institutionally followed protocols. An angiography 

confirmed presence of LM/3VD. The coronary to 

combat researcher's bias, two independent 

interventional cardiologists who were blinded to 

the analysis and patients tested the angiography of 

all the patients. They classified serious lesions if 

the left occlusion of the main coronary artery was > 

50% or all other arteries were > 70%. 
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Age & other continuous variables were displayed 

as mean ± standard deviation, while categorical 

data such as gender, co-morbidity & LM/3VCAD 

frequency were presented as frequencies and 

percentages. Association of ECG shifts with 

LM/3VCAD frequency was checked by taking chi 

square, and a p value < 0.05 was taken as 

statistically important. 

 

RESULTS: 

Patients had a mean ±SD age of 54.65 ± 16.44 

(Range: 20-89 years). It was 54 years of average 

age. The population samples were typically 

distributed in accordance with the young and young 

ages. The ratio of men and women was 3.4:1. 

Many were mid-aging patients. 

 

At both ends of age there were fewer patients. All 

patients (n=112) who had ACS non-TS elevation 

were monitored for left main / 3 vessel disease. 

Over a half (52%) of such patients, however, have 

LM/3 vessels (P < 0.0001) disease. Around another 

quarter (25%) had 2 vessels and 22% had suffer 

single ship disease. The risk of development of 

LM/3 vessel disease is higher for patients who have 

ST elevation in lead aVR. (P-value less than 0.0001) 

 

DISCUSSION: 

Owing to the rapid adoption of sedentary lifestyles, 

a sharp increase in cases of cardiac disorders is 

widespread in our population as well as elsewhere 

in Asia, including acute coronary disease (10). The 

most popular prognosis is for patients suffering 

from NSTEMI in the left main / 3 vessel coronary 

artery (11). This creates a need for early and 

accurate clinical expertise in predicting important 

diseases of the left main / 3 vessel coronary artery 

based on simple, fast and non-invasive diagnostic 

measures such as ECG (12). 

 

The first diagnostic diagnostics of acute myocardial 

infarction in first-aid, ECG also makes a significant 

contribution to the early diagnosis of seriousness of 

the disease via ECG changes which imply severe 

stenosis of the main left coronary artery (13). The 

ECG immediately needs a cardiologist to send the 

patient to emergency / temporary coronary 

angiography for an angioplasm. In this respect, a 

lead aVR which provides a usually opposite picture 

of the chest leads aVL is the most critical but often 

overlooked path (14). 

 

The current study found that more than half 

(52.63%) patients presented with NSTEMI had left 

main / 3 vessel disease (P value = 0.0001). Our 

study finding is comparable with the other 

contemporary studies. Hussein A, et al, reported 

that in their series 44.7% patients presented with 

significant LM/ 3 vessels disease while another 

study by Masami et al reported that as much as 

31% patients presented with NSTEMI and had left 

main / 3 vessel disease (15). Barrabes JA, et al. 

analyzed the initial ECG in patients of MI 

presenting without ST-segment elevation & found 

that in such patients, prognosis with severity of 

disease can be more correctly predicted using lead 

aVR (16). Thus the patients presenting with 

NSTEMI should be treated with rapid coronary 

interventions like PTCA or CABG. ST-segment 

elevation in lead aVR>0.5 mm and QRS 

duration >90 ms were found to be good ECG 

predictors of left main or three vessel disease in 

patients with NSTEMI (17). 

In a study the elevation of ST in lead aVR and 

positive troponin T also > 1.0 mm were found to be 

good predictors of a serious LM / 3 vessel disease 

(18). In the current study, we have also noted that 

the elevation of the ST segment in lead aVR>0.5 

mm has been identified as having a relation to 

serious left coronary disease (P value < 0.0001). 

Summaries can be found to indicate that the 

findings of these trials provide adequate evidence 

to enhance the efficacy of the ECG by looking at 

the extent or distribution of ST segment depression 

to predict clinical outcomes in NSTEMI patients. 

 

Limitations of the study: 

Presentation and the predictive value of ECG for 

assessing disease severity can also affect the 

presence of a range of co-morbid conditions, like 

hypertension, smoking & diabetes, which could be 

potentially risk factors for an acute coronary 

syndrome. But the scope of this study was beyond 

that. As it is done in a single tertiary treatment 

setup, the results of the present study cannot be 

generalized. 

 

CONCLUSION: 

The current study found that ECG analysis can be 

practically used to evaluate left main/3 vessel 

disease among NSTE-ACS patients, especially ST 

elevation in lead aVR and ST depression in lead II, 

III, and aVF. 
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