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Abstract
Background & Aims: The clinical value of T wave inversion (TWI) in the lead aVL in diagnosing coronary artery disease (CAD)
remains unclear. Hence, we aim to evaluate the association between TWI in the aVL lead and the severity and location of coronary
artery stenosis in elective coronary angiography.
Material and Method: Electrocardiograms (ECGs) of 167 consecutive patients undergoing elective coronary angiography were
analyzed. All patients had chronic stable angina. Patients with secondary T wave inversion had been excluded (67 patients). Detailed
ECG and coronary angiographic findings were interpreted by experienced cardiologists. A total of 50 patients with isolated T wave
inversion in the aVL lead (without other ECG abnormalities) and 50 control subjects with normal electrocardiogram were studied.
Results: Of the 100 enrolled subjects, 54 were males and 47 were females and the mean age in this study was 63.77±9.2 years old
(range 44-81). There was a significant relationship between the severity of stenosis in the LAD artery and TWI in the aVL lead
(P<0.0001). The sensitivity and specificity of TWI in the aVL lead for LAD artery stenosis were 74% and 65%, respectively.
Conclusion: According to our study, TWI in the aVL lead exhibits a meaningful correlation with LAD artery stenosis, which is mostly
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associated with the stenosis of the middle portion of the artery, with relatively high sensitivity and specificity.
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Introduction

a prevalent cause of death, resulting in an array of

Resulting from atherosclerotic plaque formation

complications which impose a considerable economic

within the internal lumen (intima) of the coronary

burden to the countries (2). In Iran the high CAD

arteries, Coronary artery disease (CAD) presents itself

associated prevalence and morbidity, is a major health

with manifestations heralding decreased blood flow

concern (3). Of note, while similar to some Middle East

such as acute coronary syndrome or chronic stable

countries, the prevalence of coronary risk factors and

angina (1). Throughout the globe, CAD is recognized as

1
2

Assistant professor of cardiology, Urmia university of medical science, Urmia, Iran (Corresponding author)
Medical doctor, Urmia university of medical science, Urmia, Iran

712

[ DOI: 10.29252/umj.31.9.712 ]

[ Downloaded from umj.umsu.ac.ir on 2022-08-08 ]

Studies in Medical Sciences, Vol. 31(9), December 2020

metabolic syndrome in Iran is higher compared to most

Study populations:

Western countries (4).

This prospective observational study was conducted

An electrocardiogram (ECG) is a non-invasive

during 6 months, from June to November 2016, and

bedside diagnostic tool with a well- established role in

enrolled 167 patients referred to Talegani Hospital for

the diagnosis of CAD and in particular acute coronary

invasive coronary angiography with a history of stable

syndrome (ACS) (5). Bodies of evidence imply that

CAD as proved by non-invasive methods (ECG,

obtaining an ECG at admission provides important

echocardiography,

prognostic information in most patients; ST-T changes

perfusion imaging or multi-slice computed tomography

in ECG reflect myocardial ischemia or myocardial

coronary angiography). The exclusion criteria included

necrosis after myocardial injury (6-10). The prognostic

clinical situations that may result in secondary aVL lead

value of the aVL lead in patients with angina pectoris

T wave inversion and/or ST segment depression

remains vague. However it appears that alterations in

secondary to bundle branch block either left (LBBB) or

this lead could be a sensitive sign for Acute MI, even

right (RBBB), paced ventricular rhythms, LV strain

prior to the occurrence of ST elevation (11-13). T wave

pattern due to chronic hypertension or systolic heart

inversion (TWI) in the aVL lead, as a reciprocal change

failure. Informed consent was obtained from all patients,

following infarction of the inferior cardiac wall, has

and the study was approved by the ethics committee of

been observed in lesions of the right coronary artery

Urmia University of medical sciences.

treadmill

exercise,

myocardial

(RCA); However, recent studies hint at the association

Electrocardiogram:

of TWI with significant lesions of the left anterior

ECG was recorded in the 12-lead format at a paper

descending artery (LAD), describing TWI as a

speed of 25 mm/s and fully interpreted with more focus

manifestation of acute MI (11, 13-17). In fact, the aVL

on T wave morphology in the aVL lead. Assessments

lead can foretell reciprocal changes of the inferior wall

were made by two independent expert cardiologists.

sooner than the occurrence of STE in inferior leads in

Based on a joint recommendation of the American Heart

instances of MI. Obtaining serial ECGs will assist in

Association

better understanding such dynamic changes following

Cardiology Foundation (ACCP) and the Heart Rhythm

MI. T wave inversion in the aVL lead resulting from

Society (HRP) (18), T wave inversion was defined as T

chronic LAD lesions, will remain the same throughout

wave ≤−0.1 mV, compared with the baseline from the

serial obtained ECGs; While, reciprocal changes of

end of the T wave to the beginning of the P wave.

(AHA),

the

inferior wall MI should evolve from TWI to ST

Coronary angiography:

depression in reciprocal leads, followed by ST elevation

Coronary

angiograms

American

were

College

analyzed

of

by

in leads II, III and avf (11, 17). However, knowledge

interventional cardiologists. Left anterior descending

pertaining to the prognostic significance of the aVL lead

(LAD), left circumflex (LCX), and right coronary artery

as a predictor for CAD in patients with chronic stable

(RCA) and all their respective branches were defined

angina is sparse and inconclusive. Hence, we aim to

and plotted on the data sheet. The definition of the

evaluate the association between TWI in the aVL lead

coronary tree segments is based on the SYNTAX score

and the severity and location of coronary artery stenosis

classification (19). Definitions are as follows: Proximal

in elective coronary angiography.

LAD: proximal to, and including, the first major septal
branch; mid LAD: from the immediate distal to the

Methods

origin of first septal branch, extending to the point where
713
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LAD forms an angle (in instances which this angle is not

studied. Of the 100 enrolled subjects, 54 were males and

identifiable, this segment ends at one half of the distance

47 were females and the mean age in this study was

from the first septal branch to the apex of the heart);

63.77±9.2years old (range 44-81).

distal LAD segment: the terminal portion of LAD,

Among 50 patients with T wave inversion (TWI) in

beginning at the end of previous segment and extending

the aVL lead, 6 (12%), 23(46%) and 21 (42%) patients

to or beyond the apex; Proximal LCX artery; the main

showed stenosis of <50%, 50-70% and > 70% in the

stem of the circumflex artery from its origin of left main

LAD artery, respectively. There was also a significant

artery, also including the origin of first obtuse marginal

relationship between the severity of stenosis in the LAD

branch; Distal circumflex artery: from the stem of the

artery and the TWI in the aVL lead (P<0.0001). The

circumflex distal to the origin of the most distal obtuse

correlation between the severity of stenosis in the RCA

marginal branch, continuing along the posterior left

and LCX arteries with TWI in the aVL lead was not

atrioventricular groove; Proximal RCA: From the

significant (P=0.436, P=0.08 respectively) (Table

ostium to one half of the distance to the acute margin of

1).The sensitivity and specificity of TWI in the aVL lead

the heart; Mid RCA: from the end of first segment to the

for LAD artery stenosis were 88% and 65%,

acute margin of heart; distal RCA: from the acute

respectively.

margin of the heart to the origin of the posterior

In this study, 11 (26%), 39 (78%) patients had a
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lesion in the proximal and mid-segment of LAD

Statistical analysis:

respectively. Although TWI was seen in the mid-

Descriptive statistics were used to describe the data.

segment of LAD of most cases, a significant relationship

For categorical variables, frequencies and percentages

between the location of a stenosis in the LAD, RCA and

were reported. Differences between groups were

LCX arteries with the TWI in the aVL lead was not

analyzed using Pearson’s chi squared test. For

observed (P=0.075, P=0.085, P=0.0156, respectively)

continuous variables, means and standard deviations

(Table 2). T wave inversion in the aVL lead

(±SD) were presented by using SPSS version 16.0

demonstrated a sensitivity of 74% and specificity of

(SPSS Inc., Chicago, IL, USA). P < 0.05 was considered

65% for predicting mid-segment LAD lesions.

as significant.

Discussion
Results

In this study, the correlation between TWI in the

Out of the 167 patients enrolled in this study, 34

aVL lead and the severity of LAD artery stenosis was

patients were excluded due to meeting the exclusion

assessed. This correlation was statistically significant in

criteria (LBBB: 17 patients; RBBB: 10 patients; paced

the group with inverted T waves as compared to the

ventricular rhythm: 2 patients; LV strain pattern due to

control group and the severity of the stenosis was also

chronic hypertension or systolic heart failure: 5

related to the inversion of the T wave (P<0.0001). In our

patients). An additional 34 patients were also excluded

study, TWI in the aVL lead had a sensitivity of 74% and

due to non-specific changed in T wave morphology in

specificity of 65%, for the prediction of the severity of

leads other than aVL. In conclusion, a total of 50 patients

LAD stenosis.

with isolated T wave inversion in the aVL lead and 50

In a study by Hatem L. Farhan et al. conducted in

control subjects with normal electrocardiogram were

2010 with the aim of evaluating the inverse T-diagnostic
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value of aVL in the diagnosis of coronary artery disease,

Our limitations were relatively small sample size and

ECGs and angiographic evaluations of 257 patients

short time interval of the study, so we recommend other

considered the TWI in the lead avl as the only variable

large scale case control studies with considering of other

that significantly predicts the lesion in the middle

conflicting factors (e.g. coronary risk factors, age, sex

segment of the LAD artery (OR=2.93, P=0.001) (13).

etc.) in order to evaluate the precise role of the aVl lead

Also, TWI in the aVL lead predicted a lesion in the LAD

in detection of the probable coronary artery stenosis in

artery with a sensitivity of 61%, which was consistant

the near future.

with our findings (Sensitivity of 74%, P<0.0001). In our

Conclusion

study, in terms of location, lesions of the median
segment were more prevalent (74%) and had a

According to our study, TWI in the aVL lead

sensitivity of 74% with OR = 5.5. A possible cause of

exhibits a meaningful correlation with LAD artery

variation between findings can be attributed to

stenosis, which is mostly associated with the stenosis of

difference in sample sizes. However, both studies have

the middle portion of the artery, with relatively high

focused on the predictive value of TWI for LAD artery

sensitivity and specificity. In conclusion, we report that

stenosis.

TWI in the aVL lead in patients with angina pectoris,

In a study by Getaw Worku Hassen et al. performed

CAD is likely to be related to mid segment LAD

in 2014 (16), with the aim of assessing the specificity of

stenosis. In cases which further and more extensive

TWI in the aVL lead as an indicator of LAD artery

CAD symptoms are present, the patient is better to be

lesions, 125 ECGs and angiography data with mid-LAD

referred to a cardiologist for consult and treatment.
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lesions were studied. One hundred and six patients
(84.8%) had a lesion > 50% and 19 patients (15.2%) had
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