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Introduction of Guest Editorial
In this issue of the Journal, Cino Juan Manuel, MD, Guillem Pons Llado, and Antonio Bayés de Luna and their colleagues have
used CMR to demonstrate the reliability of the electrocardiogram for defining the location of myocardial infarction. The following
editorial was invited in view of the importance of their manuscript.
Gerald M. Pohost, MD
Editor-in-Chief
GUEST EDITORIAL

A Reappraisal of Infarct ECG Patterns Based on CMR
G. Pons-Lladó1 and A. Bayés de Luna2
Cardiac Imaging Unit, Cardiology Department Hospital Sant Pau, Barcelona, Spain,1
Institut Catalá de Ciencies Cardiovasculars (ICCC), Barcelona, Spain 2

Accurate detection of myocardial infarction (MI) in its
chronic state is a clinically-significant issue. It has been demonstrated, from the epidemiological point of view, that the mortality
rate in individuals who have suffered an MI in the past, which
can be silent in up to 15%, is higher than that of the general
population (1).
Electrocardiogram (ECG) remains as the most popular and
simplest technique for detecting a chronic MI since pathologic Q-waves or equivalents (R or RS waves in lead V1,
low-amplitude R wave in lateral leads) remains a very specific,
although relatively insensitive criteria for MI diagnosis and location (2). ECG recordings, however, can be misleading in some
cases of previous MI, particularly when Q-waves are absent and
tracings obtained during the acute phase are not available (3).
On the other hand, evidence that particular ECG abnormalities,
such as RS or morphology in lead V1 or qR in inferior leads,
are due to MI is dubious.
Non-invasive imaging techniques may detect the presence
of a MI, but most also have limitations. Thus, echocardiography may lead to regions with stunned or hibernated, but viable
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myocardium being considered affected by an MI. On the other
hand, the presence of a non-transmural MI may go undetected
(4), which may also occur in the case of scintigraphy (5); even
regional metabolism by positron emission tomography may be
normal in the case of a non-transmural MI (6).
Cardiovascular magnetic resonance (CMR) has recently
emerged as a sensitive, specific method for detecting and quantifying MI by means of refined techniques of contrast enhancement (7), with its accuracy in this respect having been
proved in pathologic studies in animal models (8). A particularly advantageous feature of CMR is its ability to precisely
delineate the extension of a myocardial necrosis (9), an aspect that has been widely admitted, and it can be readily applied as a reference method for comparison of other techniques
(5, 6). The value of contrast-enhanced CMR in this field is beyond doubt, since its accuracy in the detection of very small
infarcts, such as those caused by alcohol septal ablation for
hypertrophic cardiomyopathy (10) or during a coronary angioplasty (11), is well documented. This ability of CMR has
afforded further insight into the issue of transmurality of an
MI (12), proving, interestingly, that most (99%) patients with
a Q-wave MI have some extension of non-transmural necrosis, while 28% of those with a non-Q-wave MI do in fact
exhibit transmural necrosis by CMR. Furthermore, 29% of
all patients with transmural MI do not present abnormal Qwaves on their ECG. In the opinion of the authors of this
study, despite these findings, the classical distinction between
Q-wave and non-Q-wave MI retains its clinical value since as
the main determinant of the presentation of abnormal Q-waves
on ECG is the extension of the necrosis, transmural or not; thus,
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patients with Q-wave MI have larger infarcts than those without
Q-waves.
CMR can thus be considered a true gold standard in the detection and location of a myocardial necrosis, a fact that should be
regarded as highly beneficial by all cardiologists, particularly
those interested in ECG. For decades, pathology studies have
been the only reference on which to base anatomical correlations of ECG patterns (13–15). Now, contrast-enhanced CMR is
ready to replace autopsy for this purpose, and although some first
brilliant studies on CMR-ECG correlations have appeared (12),
more information on the correlation between ECG patterns of
MI and infarction location has to be gleaned from comparisons
with this new reference standard.
In this issue of the Journal, a study (16) in which such a comparison was performed is presented. It is based on the concept
that up to 7 distinct myocardial areas assessed by CE-CMR exist: 4 in the anteroseptal zone (A-1 to A-4 in Table 1) and 3 in
the inferolateral (B-1 to B-3 in Table 1). The global concordance
between CE-CMR and ECG was of 75% and 7 ECG patterns
have been established. The areas that present more cases with
normal ECG are A-4 of the anteroseptal zone and the areas of
the inferolateral zone. One important finding of this study was
the evidence that infarction that involves mainly the basal part
of the inferior wall does not originate RS morphology in V1,
in contrast, this morphology is produced by infarction of posterior segments of the lateral wall. Therefore, the name posterior
infarction in cases of RS morphology in V1 is incorrect. Furthermore, it has also been demonstrated that QS in VL is not due
to necrosis of the high lateral wall but to necrosis of the anterior
wall, particularly its middle part.
It is reassuring to observe how the clinical value of the simplest methods, such as ECG, is being increased by findings from
the most technologically complex tools such as CMR. Although
simple and inexpensive, ECG remains in the front line of diagnostic cardiology nearly one century after its introduction. Of
note, Willem Einthoven received the Nobel Prize in Physiology
or Medicine in 1924 “for his discovery of the mechanism of
the electrocardiogram,” while the same honor went in 2003 to
Paul Lauterbur and Sir Peter Mansfield “for their discoveries
concerning magnetic resonance imaging.” Given these common
beginnings, and the solid value of CMR proven in its short life,
a future parallel to ECG can hopefully be anticipated also for
CMR.
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