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The severity of ST segment elevation in acute inferior 
myocardial infarction: Does it predict the presence of a 

proximal culprit lesion along the right coronary artery course?

OObbjjeeccttiivvee::  Acute inferior myocardial infarction (AIMI) is generally characterized by ST segment elevation in the limb leads (D2, D3, aVF). Many
trials have reported the close relation between the severity of this ST segment elevation and the extent of infarction, and also the prognosis.
Based on the clinical studies, several electrocardiographic (ECG) criteria have also been propounded to identify the infarct-related artery. This
study was conducted to investigate the possible relation between the severity of ST segment elevation and the proximity of the culprit lesion
along the right coronary artery (RCA) course in AIMI. 
MMeetthhooddss::  Sixty patients (31 female, 29 male) admitted to our centre with diagnosis of first AIMI were included in the study. All cases 
underwent coronary angiography (CAG) on the 6th day of hospitalization. Patients with non-dominant RCAs were excluded from the study. The
lesion with the highest degree of stenosis along the RCA course was accepted as the culprit lesion. The RCA was divided into 3 segments:
proximal portion (from ostium to the first acute marginal (AM) artery), midportion (from the first AM to the last AM), distal portion (from the last
AM on). In each case, a single value (STSE) was obtained by the addition of the amplitudes (mm) of ST segment elevation in the limb leads
(D2, D3, aVF) during the hyperacute stage of AIMI.
RReessuullttss::  The patients with the culprit lesions in the proximal portion of the RCA were found to have a mean STSE value of 12.61±3.79 mm, while
the patients having the culprit lesions in the mid and distal portions were found to have mean STSE values of 6.88±1.20 mm and 5.05±0.97 mm,
respectively. There was a significant positive correlation between the severity of ST segment elevation and the culprit lesion proximity (
(r=0.82 , p<0.01 for the proximal and r=0.7, p<0.05 for the mid portions of RCA). 
CCoonncclluussiioonn::  In AIMI, the severity of ST segment elevation and the proximity of the culprit lesion along the infarct-related RCA was found to be
closely related, indicating the informative feature of ST segment elevation in the prediction of culprit lesion location. 
(Anadolu Kardiyol Derg 2007: 7 Suppl 1; 189-90)
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Introduction

Acute myocardial infarction (AMI) has always been a 
potential health problem due to the life-threatening complications
(1). Electrocardiogram (ECG) is an important tool in determining
the therapeutic strategy in acute coronary syndromes. The ECG
generally confers diagnostic features in half of the cases with
AMI (2). In the setting of AMI, the diagnosis of infarct-related
artery is also very important with regard to the prediction of
potential complications and subsequent therapeutic strategy. A
couple of studies have focused on the relationship between ECG
findings and infarct-related artery, but absolute ECG criteria for
the definition of infarct-related artery have not been propounded
up till now. In acute inferior myocardial infarction (AIMI), the
infarct-related artery is right coronary artery (RCA) in 80% of
cases, while it is circumflex artery (Cx) in the rest (3). The AIMI is
sometimes complicated by hypotension or bradycardia. In this
setting of complications, RCA is generally the infarct-related

artery. Therefore, determination of infarct-related artery in AIMI
is extremely important with regard to prediction of potential 
complications (4).

The severity of ST segment elevation (STSE) is well known to
be related to the extent of infarction and prognosis.
Complications of AIMI including bradycardia and hypotension
generally occur in case of proximal RCA occlusion, so it is 
clinically important to determine proximal RCA occlusion to 
predict these potential complications and outline the therapeutic
strategy in AIMI. In this study, the relation between the severity
of STSE and the proximity of the culprit lesion along the 
infarct-related RCA was investigated in patients with AIMI.

Methods

Sixty patients (31 female, 29 male, mean age: 52±7.8 years)
admitted to our centre with diagnosis of first AIMI were included in
the study. The AIMI was defined as the presence of persistent
chest pain of ischemic nature (at least 30 minutes) accompanied by



STSE of at least 1 mm in at least 2 of the inferior derivations (D2, D3,
aVF) and presence of at least twofold increase in creatine kinase
(CK)-MB level compared to normal baseline value. The presence of
ECG findings including presence of STSEs of <1mm in the inferior
derivations, STSEs in the derivations other than the inferior 
derivations, left ventricular hypertrophy (LVH), left bundle branch
block (LBBB) and presence of conditions causing ECG changes
(electrolyte disturbances, myocarditis, pericarditis etc.) were
accepted as exclusion criteria. Cases admitted in the later stages
(other than the hyperacute stage) were also excluded from the
study. In each case, a single value of STSE was obtained by the
addition of the amplitudes (mm) of ST segment elevation in the limb
leads (D2, D3, aVF, 0.08 sec after J point) during the hyperacute
stage of AIMI. All ECGs were evaluated by two cardiologists who
were uninformed about the study design. All cases underwent
coronary angiography (CAG) on the 6th day of hospitalization.
Coronary angiographies were performed via Judkins technique,
and evaluated by two cardiologists who were uninformed about
the study design. Patients with non-dominant RCAs were excluded
from the study. The lesion with the highest degree of stenosis along
the RCA course was accepted as the culprit lesion. The RCA was
divided into 3 segments: proximal portion (from ostium to the first
acute marginal (AM) branch), mid portion (from first AM to the last
AM) and distal portion (from the last AM on). 

Statistical analysis
Comparison of proportions was performed with the 

Chi-square test and the Fisher’s exact test. Comparison of corre-
lation variables was performed with the Spearman’s correlation
test. A p value of <0.05 was considered statistically significant.

Results

The patients with the culprit lesions in the proximal portion
(n=23) of the RCA were found to have a mean STSE value of
12.61±3.79 mm while the patients having the culprit lesions in the
mid (n=20) and distal (n=17) portions were found to have mean
STSE values of 6.88±1.20 mm and 5.05±0.97 mm, respectively. A
STSE value of >9 mm was found to have sensitivity and specificity
of 91.3% and 94.6%, respectively in the prediction of infarct-
related proximal RCA lesion.

Discussion

Despite the presence of breakthrough in therapeutic strate-
gies of acute coronary syndromes, AMI has been an important
cause of morbidity and mortality. Half of AMI related deaths 
generally occur in the first hour and, are usually due to the 
ventricular arrhythmias (5). The initiation of immediate and effec-
tive therapy has considerably decreased the mortality rates of
AMI (5, 6).

In addition to tachyarrhythmias, severe bradyarrhythmias
and hypotension may also be encountered in AIMI, particularly
when the infarct-related artery is RCA. These complications in
AIMI may be due to the increased parasympathetic tone, 
sinoatrial (SA) node dysfunction, atrioventricular (AV) node 
dysfunction or accompanying right ventricular (RV) MI. The
determination of infarct-related artery in AIMI may be useful to
predict these complications and outline the therapeutic strategy.
Electrocardiography is generally considered more sensitive in the
demonstration of left anterior descending (LAD) and RCA 
occlusions compared to that of circumflex artery occlusion (7).
Co-existence of conditions including pericarditis, myocarditis,

electrolyte disturbances, early repolarization, collateral circulation
etc. may adversely effect the prediction of infarct-related artery (4).

The presence of a more severe STSE in D3 compared to that
in D2 was found to have a positive predictive value of 97% in the
prediction RCA occlusion in AIMI (8). This criterion to predict the
RCA occlusion in AIMI was also confirmed by Yokusoglu et al (9)
with a positive predictive value of 78.9%, sensitivity of 89.4% and
a specificity of 50%. Birnbaum et al (10) propounded ST segment
depression in aVL lead as one of the most sensitive and earliest
parameter of AIMI. Berry et al (11, 12) demonstrated that ST 
segment depression in both aVL and D1 leads was a marker of
RCA occlusion in AIMI. 

In addition to the occlusion of RCA, the proximity of the culprit
lesion along the course of RCA is also important with regard to
the potential complications (SA node dysfunction, RV infarction
etc.) in AIMI. Therefore, it is clinically important to determine the
proximity of culprit lesion along RCA to predict the patients poten-
tially at risk for AIMI related complications including 
bradyarrhythmias and severe hypotension. In this study, the 
evaluation of ST segment elevation in the inferior derivations
worked well to demonstrate the culprit lesion proximity along
RCA with high sensitivity and specificity in AIMI. 

In conclusion; in AIMI, the severity of STSE and the proximity
of the culprit lesion along the infarct-related RCA were found to
be closely related, indicating the informative feature of STSE on
the prediction of culprit lesion location. Further large scale 
studies are still required to confirm this relationship.

References

1. Aker Ü, Akgün G, De¤er N, Enar N, Niflanc› N, Okay T, et al. Türk
Kardiyoloji Derne¤i AM‹ Tedavi K›lavuzu. ‹stanbul; 1998.

2. Braunwald EB, editor. Heart Disease: A Textbook of Cardiovascular
Medicine. 5th ed. Philadelphia, Pa: WB Saunders; 1997. 

3. Berger PB, Ryan TJ. Inferior myocardial infarction: high risk 
subsets. Circulation 1990; 81: 401-11.

4. Antman EM, Braunwald E. Acute myocardial infarction. In:
Braunwald E, Zipes DP, Libby P, editors. Heart Disease. A Textbook
of Cardiovascular Medicine. 6th edition. Philadelphia: W.B.
Saunders Company; 2001. p.1135-9.

5. Candan ‹, Oral D. Kardiyoloji.1st ed. Ankara: Ankara T›p Yay›nlar›;
2002.

6. Enar R. AM‹’de trombolitik tedavinin klinik yararlar›: etki mekaniz-
malar›. In: Enar R, Özkan AA, editors. Akut Miyokard ‹nfarktüsü
Trombolitik Tedavi. 1st ed. ‹stanbul: Yüce Yay›n; 1998. p. 69-84.

7. Sgarbossa EB, Wagner G. Electrocardiography. In: Topol EJ, editor.
Textbook of Cardiovascular Medicine. Philadelphia (Pa): Lippincott-
Raven Publishers; 1997. p.1570-5.

8. Zimetbaum PJ, Krishnan S, Gold A, Carrozza JP 2nd, Josephson ME.
Usefulness of ST-segment elevation in lead III exceeding that of lead
II for identifying the location of the totally occluded coronary artery in
inferior wall myocardial infarction. Am J Cardiol 1998; 81: 918-9.

9. Sag C, Ozkan M, Uzun M, Yokusoglu M, Baysan O, Erinc K, et al.
Relationship between coronary risk calculation and distribution of
the coronary artery lesions and risk factors. Anadolu Kardiyol Derg
2006; 6: 353-7.

10. Birnbaum Y, Sclarovsky S, Hasdai D, Burstein I, Kusniec J,
Strasberg B. ST segment reelevation after acute myocardial 
infarction : marked differences in the electrocardiographic pattern
between early and late episodes. Int J Cardiol 1995; 48: 49-57.

11. Berry C, Zalewski A, Kovach R, Savage M, Goldberg S. Surface
electrocardiogram in detection of transmural myocardial ischemia
during coronary artery occlusion. Am J Cardiol 1989; 63: 21-6.

12. Cadwell MA, Froelicter ES, Drew BJ. Prehospital delay time in acute
myocardial infarction: an exploratory study on relation to hospital
outcomes and cost. Am Heart J 2000; 139: 788-96.

Anatol J Cardiol 2007: 7 Suppl 1; 189-90
Anadolu Kardiyol Derg 2007: 7 Özel Say› 1; 189-90

Erdem et al.
ST segment elevation in acute inferior MI190


