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ABSTRACT
Background: The electrocardiogram is the primary diagnostic tool to evaluate a patient with chest pain and suspected
myocardial infarction. Anterior wall infarction due to occlusion of proximal LAD has worse prognosis compared to
distal or branch vessel lesions. Diagnosis of anterior/inferior/posterior or lateral MI is based on patterns of ST
deviation and risk assessment based on absolute magnitude of ST segment deviation or the width of QRS complexes.
Although coronary angiography is the gold standard for determining the infarct related artery in acute myocardial
infarction, ECG can be useful tool in identifying the culprit artery involved at the primary care.
Methods: A prospective cross-sectional study was conducted in Aarupadai Veedu Medical College and Hospital.
Standard 12 lead electrocardiograph were recorded for 50 patients at a speed of 25 mm/s and voltage of 10mm/mv.
Patients who had acute inferior wall MI additional right pericardial leads were recorded (V3R and V4R). The
recorded ECG was interpreted using the electrocardiographic algorithms of Zimet-baum PJ et al. An ST elevation or
depression was considered significant only if it was >1mm.
Results: The study result showed maximum specificity for LCx (100%) followed by RCA (92.67) and LAD (89.91).
The sensitivity for identifying the culprit artery by ECG in acute myocardial infarction was 100% for both LAD and
RCA coronary artery but 0% for LCx coronary artery. In case of LAD occlusion, the sensitivity is 100% for proximal
LAD occlusion and 92.86%for distal LAD occlusion. The sensitivity and specificity for proximal and distal RCA is
100% and 80.43% respectively.
Conclusions: ECG is an easily, widely available and non-invasive tool to localize the site of culprit artery in acute
myocardial infarction.
Keywords: Electrocardiogram, Electrocardiographic algorithm, Myocardial infarction, Occlusion, ST deviation

INTRODUCTION
The electrocardiogram is the primary diagnostic tool to
evaluate a patient with chest pain and suspected
myocardial infarction in emergency department.1 The
importance of electrocardiographic changes and their
relationship with the infarct related artery was recognized
in the 1980s. Electrocardiography reflects the physiology
of myocardium during acute ischemia whereas the
coronary angiography identifies the vessel anatomy. The
12-lead electrocardiogram is an effective tool for the

rapid diagnosis of acute myocardial infarction.2 Anterior
wall infarction due to occlusion of proximal LAD has
worse prognosis compared to distal or branch vessel
lesions.3-5
Patients are diagnosed as having anterior/inferior/
posterior or lateral MI based on patterns of ST deviation
and risk assessment based on absolute magnitude of ST
segment deviation or the width of QRS complexes.6
Predicting the site of occlusion is important to assess the
prognosis and infarct related complications.7 ST
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depression also further gives information on the infarct
related artery and the site of occlusion (proximal or
distal).8,9 The ECG may help in identifying the size of the
myocardial ischemic area at risk. It also determines sub
endocardial and transmural ischemia and presence of
previous ischemia.10 Left anterior descending obstruction
usually causes ST elevation in the precordial leads V1V4.11 Isolated ST elevation in leads V4-V6 without ST
elevation in leads V1-V3 is usually due to occlusion of
left circumflex artery or distal branch of LAD.12
The incidence of mortality and complications are high in
patients of acute inferior wall myocardial infarction with
right ventricular involvement. In acute inferior wall
myocardial infarction, the infarct related artery is usually
the right coronary artery (RCA) and less often left
circumflex (LCX).13 In the presence of complications like
hypotension bradycardia, shock and arrhythmias RCA is
generally the culprit artery.14 Specific ECG patterns for
the site of occlusion in culprit artery have been well
recognized.15
Several studies have linked ECG changes to specific
infarct related arteries and site of occlusion.4-15 Zimatbaum PJ et al, has made algorithms based on these
findings. Early prediction of infarct related artery can
recognize the amount of myocardium at risk and provide
decisions regarding urgency of revascularization and
prevent complication. Although coronary angiography is
the gold standard for determining the infarct related
artery in acute myocardial infarction, ECG can be useful
tool in identifying the culprit artery involved at the
primary care. This study determines the ECG changes in
acute myocardial infarction for localization of culprit
artery occlusion and its diagnostic accuracy with follow
up coronary angiogram.2,3
METHODS
This is a prospective cross-sectional study conducted in
Aarupadai Veedu Medical College and Hospital,
Pondicherry among 50 patients admitted in ICCU with
acute myocardial infarction. The study population of 50
patients includes 35 male and 15 female patients. The
study was conducted for a period of one year from July
2017 to June 2018. This study was started after obtaining
clearance from the institutional human ethical committee
of AVMC and H. Acute myocardial infarction was
diagnosed by history of chest pain with elevated cardiac
enzymes CK-MB twice more than the upper limit and
characteristic ECG changes (New ST elevation ≥0.2mV
in leads V1, V2 OR V3 and ≥ 0.1Mv in lead I,II,III, aVF,
aVR ).

Exclusion criteria
•
•
•
•
•

History of previous myocardial infarction,
Previous revascularization,
Valvular heart disease,
Patients on pace maker rhythm,
ECG evidence of left bundle branch block.

Standard 12 lead electrocardiograph were recorded for
patients who met the following inclusion criteria at a
speed of 25mm/s and voltage of 10mm/mv. Patients who
had acute inferior wall MI additional right pericardial
leads were recorded (V3R and V4R). The recorded ECG
was interpreted using the electrocardiographic algorithms
of Zimet-baum PJ et al. An ST elevation or depression
was considered significant only if it was >1mm.
Coronary angiogram was performed within 1 week for
patients with electrocardiographic evidence of acute
myocardial infarction. The patients were divided into
three groups according to the site of occluded artery as
(1). LAD, (2). RCA, (3) LCx. Group 1 was further
subdivided into 1(a) and 1(b) according to occlusion in
LAD is proximal or distal. Group 2 also subdivided into
2(a) and 2(b) depending upon whether RCA occlusion is
proximal or distal.
Statistical analysis
The chi-square test was used to compare the
electrocardiographically identified infarct related artery
with the angiographically documented site of occlusion
of the culprit artery.
RESULTS
The study population had 50 patients out of which 32
patients had anterior wall myocardial infarction and
remaining 18 patients had inferior wall myocardial
infarction according to Zumet-baum PJ et al, algorithym.

36 %

64 %

Inferior wall MII

Anterior wall MI

Inclusion criteria
•
•
•

Patients with chest pain <12 hours,
Age between 20 and 75 years,
ECG evidence of acute myocardial infarction.

Figure 1: Distribution of myocardial infarction.
Figure 1 shows 32 patients (64%) had anterior wall
myocardial infarction and 18 patients (36%) had inferior
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wall myocardial infarction according to Zimet-Baum PJ
et al, ECG criteria following patients were further
subdivided according to the involved artery.
Table 1: Infarct related artery in inferior wall
myocardial infarction.
Infarct related
artery
Left circumflex
Proximal RCA
Distal RCA

Number of patients
(N=18)
2
11
5

Percentage
11.11
61.11
27.78

case of LAD occlusion the sensitivity is 100% for
proximal LAD occlusion and 92.86% for distal LAD
occlusion. The sensitivity and specificity for proximal
and distal RCA is 100% and 80.43% respectively.
ECG criteria correlated 100 percent in 35 patients and
partially in 13 patients. Coronary angiogram revealed
occlusion in LCx for two patients which was not
identified by ECG criteria. The sensitivity of ECG
criteria to identify the culprit vessel is 100% for both
LAD and RCA occlusion and 0% for LCx occlusion.
DISCUSSION

Table 1 shows culprit artery in Inferior wall myocardial
infarction.11 patients had involvement of proximal right
coronary artery, 5 patients had lesion in the left
circumflex artery and remaining 2 patients had lesion in
the distal right coronary artery according to ECG criteria.
Table 2: Infarct related artery in anterior wall
myocardial infarction.
Infaret related
artery
Proximal LAD
Distal LAD

Number of patients
(N = 32)
24
8

(%)
75
25

Table 2 shows infarct related artery in anterior wall
myocardial infarction.24 patients (75%) had lesion in the
proximal left anterior descending artery and remaining 8
patients (25%) had involvement of distal Left anterior
descending artery. ECG criteria were correlated with
follow-up coronary angiogram findings. 48 patients
(96%) ECG criteria correlated fully with that of coronary
angiogram findings and remaining 2 patients (4%)
coronary angiogram site of occlusion was not fulfilled by
ECG criteria. The site of culprit artery in undiagnosed by
ECG criteria was LCx coronary artery.
Table 3: Correlation of electrocardiogram criteria
with coronary angiogram.
Groups by ECG criteria
1 (LAD)
2 (RCA)
3 (LCx)
1(a) (Proximal LAD)
1(b) (Distal LAD)
2(a) (Proximal RCA)
2(b) (Distal RCA)

Sensitivity
(%)
100
100
0
100
92.86
100
80.43

Specificity
(%)
89.91
92.67
100
77.78
71.43
90.67
92.86

Table 3 shows correlation of ECG criteria for identifying
culprit artery with follow up coronary angiogram. The
study result showed maximum specificity for LCx
(100%) followed by RCA (92.67) and LAD (89.91).The
sensitivity for identifying the culprit artery by ECG in
acute myocardial infarction was 100% for both LAD and
RCA coronary artery but 0% for LCx coronary artery.In

There
are
many
studies
that
correlate
electrocardiographic changes with that of infarct related
artery.1-15 In case of anterior wall myocardial infarction,
the occlusion is in the LAD coronary artery. With inferior
wall myocardial infarction, the occlusion is in either RCA
or LCX coronary artery. According to Zimet-baum PJ et
al, ECG criteria for LCX coronary artery is ST elevation
in I, Avl, V5, V6and ST depression in V1, V2 and V3.8
Herz I et al, and Bairey CN et al, demonstrated that an ST
depression in V1,V2 and V3 does not differentiate
between a lesion in the RCA or the LCX.16,17 Therefore
authors modified the algorithm and stated that if the
infarct related artery was not the RCA no ST elevations
in III>II and no ST depressions in I and a VL it would be
the LCX.
Kosuge M et al, studied the criteria of ratio of ST
depression in V3/ST elevation in III in patients with acute
IWMI and found the sensitivity, specificity, PPA and
NPA for RCA occlusion proximal to RV branch to be
91%, 91%, 88% and 93% respectively.18 In case of ST
depression in lead I and a VL right coronary artery is the
major culprit artery by electrocardiogram. Furthermore,
ST increases in V3R signifies lesion in the proximal
RCA. ST elevation of more than 1mm in lead V4R with
upright T wave in that lead is the most sensitive ECG
sign of RVMI.19,20 This sign is rarely seen more than 12
hours after the infarction.
Occlusion of RCA causes a right ventricular infarction,
which can lead to cardiogenic shock, atrioventricular
block and is an independent predictor for bad
outcome.21,22 In case of anterior wall myocardial
infarction ST elevation in V1>2.5MM OR st depression
>1mm in II III AVF indicates lesion in the proximal
LAD. ST elevation in V1 without ST depression in lead
II II AVF indicates lesionn in the distal LAD.
LAD occlusion may lead to extensive anterior wall
myocardial infarction or only apical, apical-anterior or
mid-anterior MI depending on the site of occlusion.23
Aldrich et al, showed the frequency of ST elevation in
patients with acute myocardial infarction due to LAD
occlusion
to
be
in
descending
order;V2,V3,V4,V5,aVL,V1 and V6.24
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Identification of lesion in the proximal LAD coronary
artery is important because more aggressive treatment is
warranted. These groups of patients have increased risk
of complete heart block due to necrosis of the
interventricular septum below the atrioventricular node.
Several studies have established statistically convincing
correlations between ST segment changes and infarct
related arteries. However, the predictive values of the
electrocardiographically determined infarct related artery
will never become 100%, because of variations in
coronary anatomy. Klarich KW et al, demonstrated that
there is a great variability of myocardium at risk in an
acute myocardial infarction for a given angiographically
documented occluded coronary artery.25

7.

8.

9.

CONCLUSION
This study determined the diagnostic value of
electrocardiographic criteria for the prediction of infarct
related artery. ECG is an easily, widely available and
noninvasive tool to localize the site of culprit artery in
acute myocardial infarction. Early identification of the
culprit artery by ECG criteria helps to determine the best
therapeutic option for a given patient with acute
myocardial infarction and prevent further complications.
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