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Abstract
Background: In patients with coronary artery disease, abnormalities in 12 
leads Electrocardiography (ECG) are often used to localize the anatomic 
site of myocardial infarction and ischemia. The same ECG findings are 
often used to corelate with anatomy of coronary arteries and as well as 
the site of occlusion. The determination of infarct related artery in acute 
inferior MI is extremely important for prediction of amount of myocardium 
at risk and guide decisions regarding urgency of revascularization which 
might have positive impact on mortality and morbidity. But we do not 
have enough research-based information regarding the correlation of ECG 
changes with CAG findings in acute inferior myocardial infarction.

Aim of the Study: Our objective of the study was to identify the infarct 
related artery either right coronary artery (RCA) or left circumflex artery 
(LCX) in acute inferior myocardial infarction using ECG criteria and 
comparing with coronary angiographic findings. 

Methods: The prospective observational study was conducted in the 
department of Cardiology, Shaheed Ziaur Rahman Medical College & 
Hospital, Bogura, Bangladesh during the period from July 2020 to June 
2022. In total 185 patients with acute inferior myocardial infarction by 
ECG criteria were enrolled in this study as the study subjects. The ECG 
of these patients evaluated for significant ST segment elevation in inferior 
leads and comparing the ST elevation of lead III exceeding in Lead II 
plus ST segment depression >1 mm in lead aVL as a prediction of right 
coronary artery occlusion. If criteria were negative, LCX occlusion was 
likely. Proper written consent was taken from all the participants before 
data collection. For all the participants, either symptomatic or silent 
coronary angiography (CAG) was done within 4-6 weeks after an event 
to identify the culprit artery and also to see the non-culprit artery. Then 
ECG changes in various leads were used to localize the vessels involve and 
were correlated with dominant vessels involved in coronary angiography 
in development of inferior MI. All data were processed, analyzed and 
disseminated by using MS excel and SPSS version 23 program as per 
necessity.

Results: The study population consists of 185 patients (152 male and 33 
female) with mean ± SD age of 48.45 ±13.79 years. Among our participants, 
IRA disease burden were found 90%; in 70% RCA and in the rest 20% 
LCX were the culprit artery. On the other hand, non-IRA burden was 63%. 
In this study, as per the angiographic findings among our participants we 
observed that, cases with RCA, ‘RCA + LCX’, and ‘LAD + RCA + LCX’ 
were found in 20%, 23% and 28% respectively which were remarkable. 
Besides these, cases with LCX, ‘LAD + RCA’, ‘LAD + LCX’ and LM 
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(Only) were found 5%, 8%, another 5% and 3% respectively 
whereas cases with normal vessels were found 10%. Finally, 
in assessing the vessel involvement we found DVD in more 
than one third (35%) of total patients. Besides this, cases with 
SVD and TVD were found in 28% and 26% respectively. 

Conclusion: It is possible to predict the culprit artery whether 
right coronary artery or left circumflex artery by examining 
the surface electrocardiography in patient with inferior 
myocardial infarction. A higher ST segment elevation in lead 
III than in lead II and deeper ST segment depression in aVL 
of surface ECG is the most useful parameters for predicting 
the RCA culprit artery in acute inferior wall myocardial 
infarction.

Keywords: AMI (Inferior); Coronary Angiography 
(CAG); Correlation; Culprit Artery; ECG; Infarct related 
Artery (IRA)

Introduction
Coronary artery disease is a worldwide health epidemic. 

Worldwide 30 percent of all deaths can be attributed to 
cardiovascular disease of which more than half are caused 
by coronary heart disease. Globally of those dying from 
cardiovascular disease, 80 percent are in developing countries 
[1]. By 2020, cardiovascular disease will cause one of every 
three deaths worldwide. Coronary heart disease is the leading 
cause of cardiovascular disease. Every minute an American 
dies of coronary artery disease. About 38 percent of people 
experience an acute coronary event. Acute myocardial 
infarction (AMI) is one of the most common presentations of 
CAD [2]. Acute STEMI carries about 4-12% risk of death on 
admission despite in-hospital optimum medical management 
[3]. Primary percutaneous coronary intervention (PCI) in 
acute STEMI provides better survival benefit than medical 
management [4,5,6]. But number of primary PCI is much less 
in Bangladesh even in highly specialized cardiac centers [7]. 
Most of the medical college hospitals in Bangladesh are still 
lacking in logistic and manpower support for primary PCI 
in timely fashion. Provision of pharmaco-invasive therapy 
for this group of patients also a difficult task in most of the 
peripheral hospitals. The global burden of disease study 
suggests that, by 2020, this part (South Asian countries) 
of the world will have more people with atherosclerotic 
coronary artery disease (CAD) than in any other region [8]. 
Data related to different aspects of coronary artery disease 
(CAD) in Bangladesh are inadequate but it is highly prevalent 
in Bangladesh [9]. The electrocardiogram or ECG continues 
to be the primary clinical test in patients with suspected acute 
coronary syndromes (ACS) [10]. Recently there has been 
an increased focus on the accuracy of the electrocardiogram 
interpretation on the misinterpretation rate as well as on the 
false positive and false negative cath lab activation rates 
[10]. But, Jayroe et al [11] distributed difficult ECGs to 15 

‘‘expert’’ electro-cardiographers, with a clinical scenario 
suggestive of ischemia. There were in total 108 nonischemic 
ECGs with STE of various causes and eight STEMIs; mean 
sensitivity and the specificity of the readers were 75 % and 85 
% respectively which was similar to Turnipseed’s 2005 study 
[12] in which neither emergency physicians nor cardiologists
performed well to differentiate early repolarization from
STEMI. Shu-Fen Wung and colleagues [13] have shown
that ST-segment elevation in the right ventricular leads and
inferior leads occurred more often during occlusion of the
RCA than during the occlusion of the circumflex artery. They
further concluded that ST-segment depression in lead aVL is
highly suggestive of right coronary occlusion, whereas ST-
segment elevation in posterior leads without depression of the
ST segment in lead aVL is highly sensitive and specific for
occlusion of the left circumflex artery. Mamun KSA et all
[14] found that ST segment elevation in Lead III exceeding
the Lead II and ST segment depression >1 in aVL had a high
sensitivity and specificity for RCA occlusion. Gupta et all
[15] conducted a study which showed ST segment elevation
was greater in Lead III than Lead II when RCA was the culprit 
vessel and vice versa when LCX was the culprit vessel (P<
.001). These criteria had a sensitivity of 99% and specificity
of 100% for diagnosing RCA as the culprit vessel. When
STE in Lead II was higher than Lead Ill with a sensitivity
93% and specificity of 100% in identifying the LCX as the
culprit vessel. Coronary angiography provides prognostic
information valuable in risk assessment and treatment
decisions. In acute inferior myocardial infarction, the infarct
related artery is usually the right coronary artery (RCA), less
often the left circumflex coronary artery (LCX) and rarely the
“wrapped” left anterior descending artery [LAD] [16]. The
incidence of mortality and complications are high in patients
of acute inferior wall MI with right ventricular involvement.
In the presence of complications (hypotension, bradycardia,
right heart failure, shock and arrhythmias etc.), right
coronary artery (RCA) is generally the infarct related artery
[17]. The ECG is noninvasive, affordable, easily available
and essentially without any known adverse effects. ECG is
generally used to diagnose myocardial infarction. However,
it can also be used to predict the culprit artery in patients with
myocardial infarction. Early prediction of infarct related artery 
by ECG can recognize the amount of myocardium at risk
and guide decisions regarding urgency of revascularization.
Urgent decision may facilitate management and prevention
of complication. Although coronary angiography is the ‘’gold
standard’’ for determination the infarct-related artery in
acute myocardial infarction, the ECG can be a useful tool in
identifying which artery is involved at the first point of care.
We can confirm the ECG prediction by angiogram. In many
Centers of our country, early intervention is not possible. By
examining ECG, we can predict the infarct related artery and
upcoming complications. For these groups, we can refer them
to a center where early revascularization facility is present.
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Methodology
Patients

It was a prospective, observational study. The study 
population consisted of patients with a diagnosis of acute 
inferior myocardial infarctions, who were admitted to 
coronary care unit, Department of Cardiology of Shaheed 
Ziaur Rahman medical college hospital between July 2020 
and June 2022 and who subsequently underwent coronary 
angiography within 4-6 weeks. A total of 185 patients with 
acute inferior myocardial infarction were included in this study. 
Proper written consents were taken from all the participants 
before data collection. The whole intervention was conducted 
in accordance with the principles of human research specified 
in the Helsinki Declaration [18] and executed in compliance 
with currently applicable regulations and the provisions of the 
General Data Protection Regulation (GDPR) [19]. A patient 
with acute inferior myocardial infarction were recognized 
first from history, examination and ECG. Other history was 
taken from the patients regarding age, sex, hypertension, 
diabetes, smoking and other risk factors. A patient with acute 
inferior STEMI with or without right ventricular infarction 
(RVI) or posterior MI who received medical management 
only and who experienced recurrent episodes of angina or 
angina equivalent at rest or with exertion following discharge 
from hospital were included in this study. A diagnosis of 
inferior wall AMI was made on the basis of: chest pain lasting 
> 30 min; ST segment elevation > 1 mm in at least two of
the three inferior leads (II,III and aVF); and elevation or fall
of Troponin-I. Patients with a history of previous AMI or
double wall AMI, severe left ventricular systolic dysfunction
( LVEF<30%), hemodynamically unstable patient, patient
with significant renal impairment (serum creatinine > 1.5
mg/dl), unwilling to undergo revascularization strategy,
known dye hypersensitivity, elderly patients age > 75yrs,
patient with severe valvular and congenital heart disease,
dependent on pacemaker, prior coronary angioplasty showing
ECG evidence of bundle branch block or left ventricular
hypertrophy were excluded from the study.

ECG
Standard twelve leads electrocardiography were recorded 

at a paper speed 25 mm/s with amplitude of 10 mm/mv, any 
ST segment deviation from isoelectric line (T-P segment) was 
measured to nearest 0.5mm at 80 msec after the J point. Serial 
ECGs performed on admission, within 6 hr of the onset of 
chest pain. The following ECG changes were assessed: ST-
segment elevation in lead III exceeding that in lead II, defined 
as ratio of ST elevation in lead III/elevation in lead II>1, ST 
segment depression in lead aVL defined as >1 mm deviation 
from the isoelectric line.

Coronary Angiography
The coronary angiography was done by percutaneous 

Judkin`s technique via femoral route in Cath lab, department 

of cardiology, SZMCH to identify the culprit artery. Coronary 
angiography was performed between 4 weeks and 6 weeks 
after the infarction. Coronary angiography films were 
reviewed by two cardiologists who were blinded to the ECG 
findings. The infarct related artery was identified from total 
occlusion or significant stenosis (>70%) of the RCA or LCX 
or their major branches, or from arteriographic evidence of 
intraluminal thrombosis. The stenosis >50% was considered 
as the diseased coronary artery. In coronary angiography- 
when both RCA and LCX are severely diseased, however 
deciding which one is the culprit can be difficult in that case 
dominant vessel involvement and ECG criteria were used 
to localize the vessel involved in developing acute inferior 
wall myocardial infarction. All data were processed, analyzed 
and disseminated by using MS Excel and SPSS version 23 
program as per necessity. 

Result
In this study, among total 185 participants, majority 

were from 46-60 years’ age group which was 53%. Besides 
this, 37% patients were from 30-40 years’ age group and 
the rest 10% were from >60 years’ age group. Among total 
participants, male patients were 82% and female patients were 
18%. In analyzing the risk factors among the participants, 
we observed that, in 48% cases smoking and in 45% cases 
DM were the risk factors. Besides these, dyslipidemia and 
HTN were found in 30% and 41% cases as the risk factors 
respectively. As per our inclusion criteria of this study and 
ECG screening, all of our participants were with MI. The 
mean ±SD ejection fraction (EF) of total participant was 
fond as 57.83±9.37%. In this study, as per the angiographic 

Figure 1: Age distribution of participants (N=185).

Figure 2: Gender distribution of participants (N=185).
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findings among our participants we observed that, cases with 
RCA, ‘RCA + LCX’, and ‘LAD + RCA + LCX’ were found 
in 20%, 23% and 28% respectively which were remarkable. 
Besides these, cases with LCX, ‘LAD + RCA’, ‘LAD + LCX’ 
and LM (Only) were found 5%, 8%, another 5% and 3% 
respectively whereas cases with normal vessels were found 

10%. Finally, in assessing the vessel involvement we found 
DVD in more than one third (35%) of total patients. Besides 
this, SVD and TVD were found 28% of cases. Among our 
participants, IRA disease burden were found 90%; in 70% 
RCA and in the rest 20% LCX were the culprit artery. On the 
other hand, non-IRA burden was 63%. 

Risk factors Number (n) Percentage (%)
Smoking 88 48%

DM 84 45%

Dyslipidemia 56 30%

HTN 75 41%

Table 1: Risk factors distribution among participants (N=185).

Findings Number (n) Percentage (%)
ECG STEMI (Inferior) 185 100%

EF (Mean ±SD) % 57.83±9.37

Table 2: Findings of ECG and Echo Cardiography among participants 
(N=185).

Figure 3: ECG findings of acute inferior myocardial infarction.

Figure 4: CAG findings of LCX.

Figure 5: CAG findings of RCA.

Diseased artery  
(≥50% Stenosis) (Number (n) Percentage (%)

RCA 37 20%

LCX 9 5%

RCA + LCX 42 23%

LAD + RCA 14 8%

LAD + LCX 9 5%

LAD + RCA + LCX 51 28%

LM (Only) 5 3%

Normal 18 10%

Table 3: Angiographic findings among participants (N=185).

RCA- Right Coronary Artery; LCX- Left Circumflex Artery; LAD- Left 
Anterior Descending Artery; LM- Left Main (Artery).

Vessel involvement Number (n) Percentage (%)
SVD 51 28%

DVD 65 35%

TVD 51 28%

Normal 18 10%

Table 4: Vessel involvement among participants (N=185).

SVD- Single Vessel Disease; DVD- Double Vessel Disease; TVD- 
Triple Vessel Disease.
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Discussion
Ischemic heart disease is a major health concern and 

confers to significant morbidity and mortality throughout the 
world. It is usually a disease of the elderly, though premature 
disease can occur in male before 55 years and female before 
65 years of age in presence of risk factors for the disease 
in a particular patient [20]. In general, South Asian people 
including people of our country do suffer from ischemic 
heart disease at earlier age than that western people. Even 
South Asian migrants living in several countries have higher 
death rates from coronary heart disease (CHD) at younger 
age compared with the local population despite apparently 
lower levels of conventional risk factors [21,22]. The aim of 
this study was to assess the correlation of ECG changes with 
coronary angiographic findings in acute inferior myocardial 
infarction. In this study, among total 185 participants, 
majority were from 46-60 years’ age group which was 53%. 
Besides this, 37% patients were from 30-40 years’ age group 
and the rest 10% were from >60 years’ age group. The mean 
age of our study was comparable to 52±10 years in a study 
reported by Maqbool Jafary et al [23] in Pakistan and 62±5 
years in COURAGE trial [24] and 58±11 years by Fournier et 
al [25]. In analyzing the risk factors among the participants, 
we observed that, in 48% cases smoking and in 45% cases 
DM were the risk factors. Besides these, dyslipidemia and 
HTN were found in 30% and 41% cases as the risk factors 
respectively. Diabetes mellitus (T2DM) alone was a risk 
factor in 7.13% patient and combined with hypertension 
and diabetes mellitus were been in 22.25% patients [26]. 
Although in our study T2DM was not found as a major risk 
factor, diabetes mellitus is well known to have an adverse 
influence on the prognosis of patients with acute myocardial 
infarction [23]. In a study [26] 36.13% patients were found as 
hypertensive. The prevalence of hypertension in South Asian 
cohort of INTERHEART study [24] (31.1%) is comparatively 
lower than this study but is similar to 35% in Ahmed et al 
[27] and Akanda et al [28]. In the present study among 185
patients with acute inferior wall infarction, we found that the
IRA/Culprit lesion was RCA in 129 patients (70%) and LCX
37 patients (20%), a ratio of 3.4:1. Other studies of patients
with acute inferior MI have found RCA to LCX ratios
ranging from 2.2:1 to 7:1 and averaging 3.9:1 [29,30]. Thus,
the RCA is much more likely than the LCX to contain the
culprit lesion. In this study, as per the angiographic findings
among our participants we observed that, cases with RCA,

‘RCA + LCX’, and ‘LAD + RCA + LCX’ were found in 20%, 
23% and 28% respectively which were remarkable. Besides 
these, cases with LCX, ‘LAD + RCA’, ‘LAD + LCX’ and LM 
(Only) were found 5%, 8%, another 5% and 3% respectively 
whereas cases with normal vessels were found 10%. Finally, 
in assessing the vessel involvement we found DVD in more 
than one third (35%) of total patients. Besides this, in each of 
the cases groups with SVD and TVD there were 28% patients. 
All of our findings were found in accordance with some other 
studies [31,32, 33]. With IWMI, occlusion can be either in the 
RCA or the LCX coronary artery, and this is in accordance 
with some other studies [34,35]. In our study 10% of cases, we 
found normal coronary anatomy. As ischemia was the prime 
factor for enrollment of the patients in the study; completely 
normal CAG finding was less likely to observe. This may 
indicate recanalized RCA or LCX or coronary spasm causing 
myocardial infarction. In this study RCA appears to be culprit 
artery in 129 (70%) patients and another 37 (20%) patients 
LCX appears to be culprit artery which corelate with the 
study conducting by Kabir et al [36]. Late revascularization 
of IRA requires pre-procedural careful evaluations in all 
steps of evaluation. In our center for revascularization 
of the IRA is to assess the viability of infarcted area by 
angiographic profile substantiated by classical effort angina 
or positive ETT and absence of thinned out akinetic, scarred 
or aneurysmal segment on echocardiography. Doubtful cases 
were referred to higher center. Of much significance is that 
74 (41%) of study population had LAD disease either in the 
form of DVD or TVD and 5(3%) of study population had 
Left main disease which correlate with Kabir et al [36]. A 
total of 116 (63%) patients had non-IRA related ischemic 
burden. Critical stenosis in a non-IRA vessel needs not much 
sophisticated evaluation like that of IRA to take a decision for 
revascularization. Even though primary PCI is not possible 
to vast majority of patients in our context; early detection 
of total ischemic burden and there by revascularization of 
critically diseased and physiologically significant stenoses 
can provide morbidity & mortality benefit by preventing or 
reducing post-MI angina and severity or incidence of heart 
failure and fatal arrhythmias [37].

Limitation of the Study
This was a single centered study with small sized samples. 

Moreover, the study was conducted at a very short period 
of time. Coronary angiogram was not done immediately on 
presentation but on later date. It may be sometimes difficult 
to attribute a lesion as culprit vessel if angiography is done 
later in the course after thrombolytic therapy or medically 
treated patients. So, the findings of this study may not reflect 
the exact scenario of the whole country.

Conclusion & Recommendation
It is possible to predict the culprit artery whether right 

coronary artery or left circumflex artery by examining 

Diseased artery (≥50% stenosis) Number (n) Percentage 
(%)

IRA
(RCA as culprit artery) 129 70%

(LCX as culprit artery) 37 20%

Non-IRA With/without IRA lesion 116 63%

Table 5: IRA and Non-IRA disease burden as per CAG findings 
(N=185).

IRA- Infarct-Related Artery; Non-IRA- Non-Infarct-Related Artery.
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the surface electrocardiography in patient with inferior 
myocardial infarction. A higher ST segment elevation in 
lead III than in lead II and deeper ST segment depression 
in aVL of surface ECG is the most useful parameters for 
predicting the RCA as a culprit artery in acute inferior wall 
myocardial infarction. Detection of residual myocardial 
ischemia by coronary angiogram following acute MI carries 
much significance to select patients for revascularization 
in both non-infarct & infarct related artery to save viable 
myocardium which can provide great mortality and morbidity 
benefit to our patients who receive only medical management 
for acute MI. All of our cases were ECG confirmed patients 
with myocardial infraction and coronary angiography 
showed more involvement of RCA culprit arteries along with 
a good number of LCX culprit arteries in our settings. We 
found a remarkable number of DVD cases in this study. For 
getting more specific results we would like to recommend for 
conducting similar more studies in several places with larger 
sized samples. 
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