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  Introduction: 

The ECG being a non-invasive and 

inexpensive tool ready available at bedside it 

would be most favorable if the initial ECG 

could reveal information that would help the 

clinician to tailor the most optimal treatment 

strategy for the individual patient. Maybe the 

ECG can help identify patients who will 

benefit greatly from reperfusion therapy 

versus patients with modest effect. 

Additionally, the ECG may identify patients 

who will have a better prognosis with pPCI 

versus patients who will obtain similar 

outcome with fibrinolysis. Accordingly, costs 

of pPCI could be saved and some patients 

protected from the stress of being sent to a 

distant hospital for an acute intervention (1). 

The normal ECG 

The standard 12-lead ECG records 

differences in electrical potential between 

defined sites on the body surface (2). 

More specifically, it reflects the 

progression of the trans-membrane difference 

in action potential of the heart muscle cells 

over the cardiac cycle and the ECG thus 

describes the electrical events of cardiac 

depolarization and repolarization. The 

variations of potential are caused mainly by 

the movement of K+ , Na+ and Ca++ across 

the cell membrane (3).  

This cycle of inward and outward 

movement of electrolytes is in part dependent 

on adenosine triphosphate. The signals 

recorded from the electrodes are then filtered 

to reduce disturbances, e.g. from respiration, 

muscle artifacts, and movement. The result is 

a graphical presentation, consisting of a series 

of complexes depicting the electrical activity 

in the heart viewed from twelve different 

sites(4).  

The different positive and negative 

deflections are noted with the letters PQRST 

.A wave of depolarization moving toward, or 

a wave of repolarization moving away from 

the positive electrode will generate a positive 
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wave on the ECG, and the magnitude of the 

wave depends on the mass of cardiac tissue 

undergoing depolarization or 

repolarization(5). 

ECG waveforms 

Waveform changes caused with 

ischemia reflect its presence, location, extent, 

severity and timing. Presence, location, and 

extent of ischemia are indicated by changes in 

the ST-segment, while severity is indicated by 

distortion of the QRS complex, and timing by 

the occurrence of tall T-waves versus 

abnormal Qwaves in leads with ST-segment 

changes (6). 

 In a normal ECG the ST-segment is 

isoelectric or nearly isoelectric, but in the 

presence of an injury current generated by the 

difference in gradients across the boundary 

between normal and transmurally ischemic 

myocardium, the ST-segment will move 

towards the involved myocardial region. 

Consequently, the direction of the ST-

segment changes will depend on the 

orientation of the affected myocardial region 

in relation to each individual lead. In the 

conventional ECG, involvement of anterior or 

inferior regions of the myocardium will then 

be recognized as ST-segment elevation. In 

contrast, posterior-lateral involvement 

(caused by occlusion of the left circumflex 

artery) will produce ST-segment depression 

and thereby never meet STEMI criteria, 

which suggests that a diagnosis of 

ischemia/infarction is indicated when the ST-

segment reaches a predetermined threshold 

value in 2 or more anatomically contiguous 

ECG leads (7). 

 Not only the extent of the ischemia, but 

also other variables such as the distance 

between the heart and chest wall and the 

width of the chest wall may influence the 

magnitude of ST-segment elevation. 

Additionally, ST-segment elevation may also 

be caused by other abnormalities e.g.: acute 

pericarditis, elevated potassium levels, left 

ventricular hypertrophy, right or left bundle 

branch block (RBBB, LBBB), Brugada 

syndrome, acute myocarditis, cardiac tumors, 

and the normal variant “benign early 

repolarization” (8). 

 ST-segment elevation is associated 

with reciprocal ST-segment depression in 

leads in which the positive electrode is 

directed in the opposite direction (≈180° away 

from). For example, STsegment elevation in 

lead III (positive electrode is pointed 

rightward and inferiorly) is associated with 

ST-segment depression in lead aVL (the 

positive electrode is pointed leftward and 

superiorly) and vice versa (9). 

Changes in the QRS complex are seen 

with severe ischemia and infarction. When the 

ischemia is severe because of poorly 

protected myocardium, the QRS complex is 

directed towards the ischemic region, but then 

shifts away from the region revealing 

abnormal Q-waves as infarction develops. 

The presence of abnormal Q-waves is usually 

pathognomonic of a prior myocardial 

infarction (MI) (10). 

 They represent loss of electrical 

activity from necrotic cells and are therefore a 

sign of cell death.  Tall T-waves, directed 

toward the epicardial surface in the center of 

the ischemic area, are seen in the early stages 
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of ischemia. The mechanism behind tall T-

waves is not fully clarified but may be 

associated with an increase in intercellular 

potassium, which then shorten the action 

potential duration in the ischemic zone and 

causes early repolarization (11). 

 In contrast, late repolarization causes 

negative T-waves seen later in the ischemic 

process as an indication of successfully 

reperfusion of the myocardium (12). 

 Based on the mentioned changes in 

ECG waveforms, 4 phases of serial ECG 

changes during acute coronary occlusion have 

been described: Hyperacute, Acute, Sub-

acute, and Chronic (13).  

 The time courses of the phases differ in 

each individual, and will be delayed during 

gradual coronary occlusion, but accelerated 

with prompt occlusion. In general the 

ischemic process is potentially reversible in 

the hyperacute phase, while progressive 

infarction occurs throughout the acute phase. 

Consequently, jeopardized myocardium can 

potentially be salvaged from undergoing 

infarction in the earliest phases of coronary 

occlusion, while no significant salvage will 

occur during the subsequent phases. The 

benefit of initiating reperfusion therapy 

during the later phases is thus prevention of 

infarct extension, and enhancement of the 

healing process (14). 

Acute Myocardial Infarction 

Both collaterals interconnecting 

epicardial arteries and preconditioning may 

develop in various degrees depending on prior 

ischemic episodes in the individual(15). 

Accordingly, the degree of ST-segment 

elevation has been shown to be markedly 

reduced in hearts preconditioned with 

ischemia and/or in hearts with rich collateral 

arterial flow (16). 

In addition marked prolongation of the 

QRS complex seen with severe ischemia are 

decreased in preconditioned hearts(17). 

The mechanisms of metabolic 

preconditioning are not fully clarified, but 

may be a humoral and/or neural response to 

the ischemic state which then increases the 

myocardium’s tolerance to ischemia at later 

episodes. Interestingly, preconditioning has 

been shown to produce pronounced action 

potential duration shortening  (18). 

Thereby tall Twaves may be a result of 

preconditioning, especially when present after 

a prolonged period of ischemia. Even in the 

presence of the mentioned cardiac protective 

factors jeopardized myocardial tissue will 

undergo infarction if adequate reperfusion 

treatment is not established in a timely 

manner(19). 

The significance of Q-waves and pathologic 

R-wave progression 

the presence of Q-waves on the 

presenting ECG is associated with a poor 

prognosis (20). 

STEMI-patients presenting with Q-

waves, the risk of death within 30 days was 

about twice as high compared to patients 

without Q-waves (21). 

The presence of Q-waves is also 

associated with infarct size There is a 

possibility that Q-waves can regress after 

reperfusion and over time (22).  

patients with persistent Q-waves had an 

almost five-fold increased risk of heart failure 
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or death within one year compared to patients 

without Q-waves (23).  

Pathologic R-wave progression signifies 

a decreased magnitude of the R-wave in the 

precordial leads, and has been associated with 

anterior myocardial infarctions. It has also 

been associated with heart failure, and 

patients with prior anterior AMI who have a 

pathologic R-wave progression have a lower 

left ventricular ejection fraction (LVEF) on 

echocardiography than patients with normal 

R-wave progression (24). 

Identification of certain 

electrocardiographic confounders 

ECG confounding factors included: 

LBBB, RBBB, left anterior/posterior 

fascicular block, left/right ventricular 

hypertrophy (LVH/RVH), ventricular rhythm, 

Wolff-Parkinson-White syndrome, Brugada 

syndrome, poor quality ECG e.g. unstable 

baseline and lead reversal, prior MI with 

persistent ST-segment elevation, benign early 

repolarisation, intraventricular conduction 

abnormalities, acute pericarditis, ischemic 

dilated cardiomypatia, left ventricular 

aneurism, and pacemaker rhythm (25). 

 Distinguish between STEMI, benign 

early repolarization, and acute pericarditis. 

Employment of such an algorithm may assist 

paramedics in differentiating among these 

three conditions. As a general rule it has been 

shown that in STEMI ST-segment elevation is 

localized to a portion of the ECG leads, and is 

often accompanied by ST-segment depression 

in other leads. In contrary, STsegment 

elevation in acute pericarditis is diffuse with 

minimal difference between minimal and 

maximal amplitudes. Diffuse ST segment 

elevation is also seen in benign early 

repolarization, but the amplitudes are higher 

in all leads except in lead V1 and III. Tall T-

wave amplitudes in all leads but V1 and III 

are also significant for benign early 

repolarization when compared to acute 

pericarditis and early AMI (25). 

 The presence of LBBB may hide the 

traditional changes of STEMI, and without a 

previous ECG it can be very difficult to 

determine if a patient with chest pain has 

STEMI (26).  

Consequently, these patients are often 

treated insufficiently with both delayed 

diagnosis and treatment. 

 Sgarbossa have proposed 3 

electrocardiographic criteria with high 

specificity but low sensitivity for diagnosing 

STEMI in patients with LBBB (27). 

 The criteria are: 

1) STsegment elevation of ≥1 mm concordant 

with the QRS complex;  

2) ST-segment depression of ≥1 mm in lead V1, 

V2 or V3; and  

3) ST-segment elevation of ≥5 mm discordant 

with the QRS complex.  

The confounding factors LVH, LBBB, 

and benign early repolarization accounted for 

the majority of the cases with ST-segment 

elevation but not STEMI (28). 

Consequently, ST-segment elevation 

alone lacks the PPV necessary for reliable 

prehospital STEMI diagnosis. By inclusion of 

reciprocal ECG changes the PPV of 

prehospital AMI criteria increased to more 

than 90%, suggesting that ST-segment 

elevation criteria in combination with 
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reciprocal changes can identify patients most 

likely to benefit from early interventional 

strategies (29). 

 Similarly found that consideration of 

both ST-segment elevation and depression 

significantly increased the sensitivity from 

50% to 84% for detection of STEMI with 

only a slight decrease in specificity from 97% 

to 93% (30). 

Myocardial salvage 

Myocardial salvage is a term used for 

the amount of myocardium at risk that does 

not undergo infarction due to e.g. spontaneous 

reperfusion or initiation of reperfusion 

therapy (31).  

The amount of myocardium salvaged by 

initiation of reperfusion therapy may then be a 

measure for reperfusion success. A salvage 

index was first proposed by Clemmensen(32). 

Subtraction the final estimated infarct 

size from the initially predicted area at risk 

for infarction. Myocardium at risk can be 

predicted by the Aldrich score, which is based 

on ST-segment elevation on the initial 

ECG(33). 

The score is a measure of the initially 

predicted myocardial infarct size as a 

percentage of the left ventricle if no 

reperfusion treatment is initiated. The original 

formula has been validated for anterior AMI 

but changed for inferior AMI (34). 

The final infarct size can be estimated 

on the predischarge ECG by use of the 

Selvester QRS score (35). 

This score contains 50 criteria 

considering Q- and R-wave durations, and 

relative Q-, R- and Swave amplitudes. It 

awards a maximum of 31 points, each 

representing approximately 3% infarction of 

the left ventricle. A high QRS score implies 

more extensive transmural myocardial 

damage. This scoring system was originally 

developed from anatomic studies of anterior 

and inferior infarcts, and has since been 

validated using single photon emission 

computed tomography (SPECT) (36) and 

delayed enhancement cardiac magnetic 

resonance imaging (MRI) (37). 

 In conclusion, the acute changes in the 

ECG waveforms can provide clinicians with 

essential information when evaluating 

patients presenting with chest pain (38). 

 The 12-lead ECG may therefore be 

very useful as decision support and help 

optimize treatment in this large group of 

patients (39). 

ST-SEGMENT ELEVATION 

The presence of ST-segment elevation 

is the foundation for initiating reperfusion 

therapy in patients presenting with symptoms 

suggesting ACS. Furthermore, several studies 

have demonstrated that the degree of ST-

segment elevation on the admission ECG 

implies the extent of myocardium at risk of 

infarction, final infarct size, and 

prognosis(40). 

Thus, the degree of ST-segment 

elevation remains pivotal for early risk 

stratification and initiation of treatment, 

including the preferred reperfusion 

strategy(41). 

ST-segment elevation and outcome 

Patients with most ST-segment 

elevation (≥ 20 mm) had significantly larger 
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infarcts and higher hospital mortality rates 

compared with those with less ST-segment 

elevation. the sum of absolute ST-segment 

deviation was one of the strongest predictors 

of mortality (42). 

However the manitude of ST-segment 

elevation was no longer an independent 

predictor of mortality when ECG “Grades of 

ischemia” (GI) was included in the logistic 

regression analysis (43).  

 

 

GI consists of three grades:  

1) Grade 1: tall upright T-waves;  

2) Grade 2: ST-segment elevation in ≥2 

adjacent leads without terminal QRS 

distortion, and  

3) Grade 3: ST-segment elevation in ≥2 

adjacent leads with terminal QRS 

distortion. This suggest that 

characterization of the quantitative 

changes occurring in the STsegment and 

terminal portion of the QRS complex 

during the early stages of STEMI 

represents another and potentially better 

method for risk stratification in STEMI 

patients soon after presentation (6). Only 

patients in the highest ST-segment 

elevation quartile showed a tendency 

towards better survival with pPCI, while 

the remaining patients had similar 

mortality rates regardless of treatment 

therapy (44). 

 

Figure 1: Mortality rates at 30-days for patients randomized to primary percutaneous 

coronary intervention or fibrinolysis. Patients are divided into quartiles of ST-segment 

elevation at baseline: First quartile: ≤6.5 mm; Second quartile: 7.0-9.5 mm; Third quartile: 

10.0-14.5 mm; Fourth quartile: ≥15.0 mm 45. 

 

After fibrinolysis a residual stenotic 

lesion remains in 70-80% of patients (46) 

and 5-32% will reocclude (47). 

In contrast, the presence of a residual 

stenotic lesion and the incidence of 

reocclussion after successful PCI are 

minimized with the routine use of stens and 

adjunctive pharmacological therapy (48).  

In concordance with these findings it 

is not surprising that patients treated with 
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fibrinolysis had significant more 

reinfarctions than patients treated with pPCI 

regardless of ST-segment elevation. More 

reinfarctions were seen in patients with 

increasing ST-segment elevation in both 

treatment groups. This may partly be 

explained by anterior infarct location 

producing more ST-segment elevation 

compared to non-anterior infarcts, and that 

patients with anterior infarction have a 

higher reinfarction rate at late follow-up(49). 

Also  reinfarction was associated with 

small reference diameter of the target vessel 

and small minimal luminal diameter, which 

are both characteristics of the left anterior 

descending artery (50). 

The ECG for monitoring and optimal 

prehospital care 

Once the diagnosis of STEMI is 

established on a prehospital ECG, ECG 

monitoring and/or serial 12-lead ECG 

recordings are necessary for further 

observation of the patient. Any ECG 

changes will play an important role in the 

decision support for minimizing morbidity 

and mortality during transport to the 

receiving hospital. Accordingly, all Danish 

ambulances are capable of establishing 

continuous 12-lead ECG monitoring in 

addition to measuring saturation and blood 

pressure (11). 

ST-segment resolution analysis  

ST-segment resolution starts 

occurring immediately after 

reestablishment of nutrient coronary blood 

flow to the ischemic area. STsegment 

resolution is not only considered a marker 

of epicardial blood flow but also 

microvascular perfusion, and persistent 

STsegment elevation, despite TIMI flow 

grade 3 in the coronaryartery, is associated 

with an increased risk of death (51). 

Complete ST-segment resolution 

after reperfusion therapy is then a result of 

successful reperfusion at both the 

epicardial and microvascular level. 

Conversely, persistent ST-segment 

elevation appears to be indicative of either 

an occluded IRA or a patent IRA with 

failure of myocardial perfusion. The 2007 

STEMI focused update uses the binary cut 

point of 50% ST-segment resolution as a 

marker for successful reperfusion (52). 

However, division into 3 groups is also an 

establish method for estimating reperfusion 

success (53). 

The 3 groups are classified as:  

1) Complete resolution: >70% ST-

segment elevation resolution,  

2) Partial resolution: ≥30 to ≤70% ST-

segment elevation resolution, and  

3) No resolution: : <30% ST-segment 

elevation resolution (54). 

ST-segment resolution and outcome  

Regardless of treatment strategy all 

patients with complete ST-segment 

resolution tended to have the lowest 

mortality rate, but this difference only 

reached statistical significance in patients 

treated with fibrinolysis. Accordingly, 

STsegment resolution after thrombolysis has 

been proved to be a potent predictor of 

mortality, left ventricular function, final 

infarct size, and congestive heart failure(55).  

In conclusion, ECG timing and the 

method for determining STsegment 

deviation are essential to obtain prognostic 

value when ST-segment measures are used 
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as a surrogate endpoint in large randomized 

trials (56).  

It may be speculated whether the 

optimal time point for ST-segment 

measurements is individual. If this is the 

case continuous ST-segment monitoring 

would be optimal. This would also allow for 

early detection of recurrent ST-segment 

elevation caused by reocclusion as seen in 

acute stent thrombosis. relative ST-segment 

resolution in ECG recorded 90 minutes or 

later after PCI may not be a good surrogate 

endpoint for outcome in clinical trials. 

Interestingly, we found that patients with 

compete ST-segment resolution treated with 

fibrinolysis had the highest risk of 

reinfarction which emphasizes the need for 

considering PCI in all patients even after 

successful fibrinolysis (57). 

Complete ST-segment resolution  

Fibrinolyzed patients with complete 

ST-segment resolution seemed to have a 

much lower mortality rate compared to 

patients receiving pPCI both with and 

without ST-segment resolution (58).  

 

Figure 2: Kaplan-Meier curves illustrating mortality rates in primary percutaneous coronary intervention (pPCI) 

and fibrinolysis. The green line indicates full ST-segment resolution, the blue line indicates partial ST-segment 

resolution, and the red line indicates no ST-segment resolution 59. 

 

However, this mortality benefit by 

fibrinolysis seemed to be counterbalanced 

by an increased risk of reinfarction in 

patients with complete ST-segment 

resolution (60). 

This relationship of complete ST-

segment resolution with a high reinfarction 

rate may be explained by a difference in 

aetiology for patients with and without 

complete ST-segment resolution. Patients 

with complete ST-segment resolution may 

be experiencing a large acute occlusion 

which when removed by fibrinolysis is 

leaving a vulnerable plaque prone to 

reinfarct later. In contrast, patients with no 
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ST-segment resolution have no or only 

minor viable myocardium exposed for later 

reinfarction. Based on these finding all 

fibrinolyzed patients irrespective of the 

degree of ST-segment resolution seem to 

have a better prognosis with subsequent 

PCI. Accordingly, PCI in patients with 

failed fibrinolysis has been shown to 

improve outcome, including a reduction in 

reinfarction rate (61). this approach is 

supported by recent guidelines 

recommending transfer of all fibrinolyzed 

high risk patients to a PCIcapable facility, 

and consideration of transfer even if patients 

are not at high risk, especially if symptoms 

persist and failure to reperfusion is 

suspected.  

ECG IN inferior STEMI 

A cute myocardial infarction (AMI) of 

the inferoposterior wall is reflected on an 

electrocardiogram as ST elevation in the 

inferior leads accompanied by ST changes in 

other leads that may be a consequence of 

concomitant ischemia of other zones or a 

reciprocal image(62). 

The prediction of the infarct-related 

artery on the basis of the admission 

electrocardiogram (ECG) in ST-segment 

elevation myocardial infarction (STEMI) is 

relevant and critical because it can anticipate 

specific mechanical complications, 

impending hemodynamic derangement, 

shock, and death (63). 

However, after primary percutaneous 

coronary intervention (pPCI) became widely 

available and the preferred strategy for 

revascularization, many patients with 

STEMI are now being transferred to the 

catheterization laboratory before their 

admission ECG is examined to identify the 

possible culprit lesion. One unfortunate and 

common scenario is that wherein both the 

right coronary artery (RCA) and circumflex 

coronary artery (Cx) may show potentially 

culprit lesions in a patient brought to the 

catheterization laboratory because of inferior 

STEMI. Targeting the real culprit lesion is 

of utmost importance; however, sometimes, 

the angiographic appearance may be 

insufficient for guiding the interventionalist 

in this regard (40). 

Accordingly, many algorithms have been 

developed to identify the infarct-related 

artery and the occlusion site, especially in 

cases of inferior STEMI (64).  

These algorithms are based on the fact 

that in cases of AMI of the inferoposterior 

wall due to occlusion of the right coronary 

artery (RCA), the vector of injury is directed 

more downward than backward and more to 

the right than to the left ,in contrast, in cases 

of occlusion of the left circumflex (LCx) 

coronary artery, the vector of injury points 

downward, predominantly posteriorly, and 

more to the left than to the right (65). 

The culprit artery in inferior wall acute 

myocardial infarction (AMI) is usually the 

right coronary artery (RCA), less often the 

left circumflex coronary artery (LCX), and 

rarely the left anterior descending artery 

(LAD).  

Approximately 50% of patients with 

inferior wall AMI have significant 

bradycardia or hypotension, usually as a 

result of total occlusion of the proximal 

RCA (2). 
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ECG changes when culprit is RCA versus 

LCX 

Early recognition of whether the culprit 

artery is the RCA or the LCX may facilitate 

management and, in some instances, may 

allow particular complications to be 

avoided. 

Difficulty in differentiating between 

LCX and RCA occlusion in inferior wall 

AMI is a common clinical problem (66).  

With regard to the electrocardiogram 

(ECG), the lateral limb leads are highly 

significant in inferior wall AMI, the aVL 

lead faces the high lateral segment of the left 

ventricular wall and is the only lead that is 

truly reciprocal to the inferior wall. The 

reciprocal image of the changes should be a 

decrease in the amplitude of the R wave and 

an increase in the negative wave (Q and S) 

amplitude. When there is no additional 

ischaemia of the lateral segment, as seen in 

RCA AMI, the aVL lead should depict a 

decrease in R wave amplitude and an 

increase in S wave amplitude(67). 

 The standard lead III is oriented to the 

right inferior segment, whereas lead II is 

oriented principally to the left inferior 

segment and also to the inferior region of the 

left lateral part of the superior wall of the 

ventricle. The axes of leads III and aVF are 

directed inferiorly, and therefore, STE is 

more prominently seen in these leads in 

RCA occlusions(68). 

 To understand the ECG changes in 

acute inferior wall MI, we need to 

understand the anatomy of coronary arteries, 

in most cases, the RCA terminates into a 

posterior descending artery and a few 

posterolateral branches to supply the inferior 

myocardium and the inferior part of the 

inferoposterior wall, respectively; whereas 

the LCX gives off a number of obtuse 

marginal branches to supply the posterior 

part of the inferoposterior as well as 

posterolateral wall. As a result, the vector of 

injury current is directed more to the right 

and inferior in RCA occlusions, and more to 

the left and posterior in LCX occlusions 

(69). 

This minor difference in vector 

direction forms the basis of 

electrocardiographic differentiation between 

LCX and RCA occlusions.3-6 Lead III and 

aVF are pointing more to inferior and 

thereby ST elevation is found more 

prominent in these leads in RCA 

Occlusions, On the other hand, lead I and 

aVL are oriented more to lateral, and ST 

depression is less prominent or even ST 

elevation is present in these leads in LCX 

occlusions(70). 

Precordial leads (V1-3) ST depression 

is common in inferior myocardial infraction, 

and explained either by reciprocal changes 

or various degrees of inferoposterior 

ischaemia (71). 

 The relation of vector direction 

between anterior and posterior wall is more 

strongly opposed than that between anterior 

and inferior wall.4 Therefore, LCX 

occlusions produce more prominent 

precordial ST depression than distal or 

proximal RCA occlusions (70).  

The latter is known to be associated 

with precordial ST elevation due to 



14083
9 

Eur. Chem. Bull. 2023,12( issue 10),14073-14091 

Electrocardiographic Distinction of Culprit Artery in Patients With Acute Inferior ST Segment Elevation 

Myocardial Infarction 
 

  Section A -Research paper 

 

 
 

inadvertent detection of right ventricular 

infarction by the precordial leads (11). 

 In the context of inferior myocardial 

infarction, ST changes in precordial leads 

are vector summation of right ventricular as 

well as the inferoposterior ischaemia. Lead 

V1 (equivalent to lead V2R) is closest to the 

right ventricle and more sensitive in picking 

up right ventricular infarction (72). 

SO Inferior wall AMI due to RCA 

occlusion frequently presents with ST 

elevation in leads II, III and aVF, and 

reciprocal ST depression in leads I and aVL. 

 The ECG changes in LCX occlusions 

are highly variable.   Approximately 30 – 

50% of patients present with ST elevation, 

usually in the inferior leads II, III and aVF.   

Others show ST depression in leads V1 to 

V4, or occasionally a tall R wave in lead V1. 

In up to 38% of patients there is no 

discernable ST elevation (73). 

In the past few years, several 

investigators have proposed various criteria 

for identifying the infarct-related artery 

(RCA or LCX) in patients presenting with 

inferior wall AMI (74). 

 We found that ST segment elevation in 

lead III exceeding that in lead II, that is a 

ratio of elevation in lead III/elevation in lead 

II > 1 (criterion B), had a high specificity 

and sensitivity for RCA occlusion with 

sensitivity of 86%, a specificity of 94%, a 

positive predictive value of 95% and a 

negative predictive value of 56% for RCA 

involvement. 

 The ratio of ST elevation in lead 

III/elevation in lead II > 1 is an important 

predictor of RCA occlusion. 

 Higher ST segment elevation in lead III 

than in lead II was only seen in RCA 

occlusion, ST segment elevation in lead III 

greater than that in lead II was valuable in 

predicting RCA occlusion. 

 In addition S/R wave ratio > 0.33 plus 

ST depression > 1 mm in lead aVL 

(criterion A) was of value in predicting RCA 

occlusion.  

Criterion a has sensitivity of 92%, a 

specificity of 94%, a positive predictive 

value of 97% and a negative predictive 

value of 65% for RCA involvement. 

ST segment depression in lead I and 

aVL was only observed during RCA 

occlusion.  

ST segment depression in lead aVL was 

a sensitive early ECG sign of RCA 

occlusion (75).  

In reality, there are great variations in 

coronary anatomy amongst individuals, such 

as the relative size of vessels and the degree 

of dominance. Acute occlusion in a segment 

of a coronary artery may not produce the 

“expected” changes in a particular lead 

because of other anatomical opposing 

factors. 

Most studies carried out so far have 

considered only one ECG criterion. By 

combining several leads, the error caused by 

variations in a single lead may be plausibly 

minimised. 

The value of combining criterion A (an 

S/R wave ratio > 0.33 plus ST depression > 

1 mm in lead aVL) and criterion B (ST 

segment elevation in lead III exceeding that 

in lead II) for predicting RCA involvement, 
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as well as their value when both negative for 

predicting LCX involvement.  

The use of combined criteria gave a 

high specificity and sensitivity for both RCA 

and LCX occlusions (76). 

 Both criterion A and criterion B were 

positive in (83%) with RCA occlusion but 

no patients with LCX had this finding, 

giving a sensitivity of 83%, a specificity of 

100%, a positive predictive value of 100% 

and a negative predictive value of 41% for 

RCA involvement. Both criteria were 

negative in (90%) with LCX occlusion but 

no patients with RCA had this finding, 

giving a sensitivity of 87% and a specificity 

of 100% for LCX involvement. 

 In conclusion, a ratio of ST elevation in 

lead III/elevation in lead II > 1, and an S/R 

wave ratio > 0.33 plus ST depression > 1 

mm in lead aVL, are specific and sensitive 

markers of RCA occlusion. 

 If these changes are not detected in 

inferior wall AMI patients, LCX 

involvement is likely(77).  

1) It is possible to predict the culprit 

coronary artery in inferior wall acute 

myocardial infarction by using the 

readily obtainable measures on the 

admission electrocardiography. 

 2) A higher ST segment elevation in lead 

III than in lead II, and deeper ST 

segment depression in AVL than in lead 

I are sensitive and specific markers for 

right coronary artery related acute 

inferior wall myocardial infarction.  

3) The presence of ST segment depression 

in lead V2 and V3 is suggestive of left 

circumflex artery rather than right 

coronary artery related acute inferior 

wall myocardial infarction. 

 4) The amplitude of ST segment elevation 

and the proximity of culprit lesion along 

the infarct related right coronary artery 

were found to be closely related. 

 5) We recommend analysis of 

electrocardiography in patients with 

myocardial infarction especially for 

interventional cardiologist to predict the 

culprit coronary artery and its 

proximity, for more proximal 

occlusions are likely to cause greater 

myocardial damage and early 

intervention is recommended (78). 

Using these ECG criteria shouldnot 

replace angiography, but it would provide 

earlier identification of the culprit artery 

(79). 
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