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To the Editor:

The 12-lead electrocardiogram (ECG), since its incor-
poration into clinical practice, has been a useful diag-
nostic tool in the evaluation of patients with acute cor-
onary syndrome (ACS). The findings can be variable
and include very high-risk elements, which the at-
tending physician must master in order to make the
most appropriate decisions.

According to Hajar!, Heberden described angina
pectoris for the first time in 1768 and Morgagni, “hard-
ening of the arteries” in 1761; but Edward Jenner and
Caleb Parry were the first to link both elements. How-
ever, it was after Virchow, the “father of pathology”,
defined the elements necessary for thrombus for-
mation, that scientists began to seriously consider the
implications for coronary artery disease. Nabel and
Braunwald?, on their part, reported that Ludvig Hek-
toen, also a pathologist, in 1879, concluded myocar-
dial infarction was caused by coronary thrombosis
secondary to sclerotic changes in the coronary arter-
ies; and, in 1910, two Russian physicians described
the clinical presentation of acute myocardial infarc-
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tion in five patients, which was confirmed by autopsy.
Two years later, James B. Herrick (1861-1954) incor-
porated, for the first time, the use of the ECG in the
diagnosis of acute myocardial infarction3.

The ECG should be recorded and interpreted with-
in the first ten minutes of assessing a patient with sus-
pected ACS. Based on the physiopathological mech-
anism, management and patients’ prognosis, current
guidelines recommend classifying ACS into two
groups: with and without persistent ST-segment ele-
vation*”.

Persistent ST-segment elevation has been associ-
ated with total or near-total (subtotal) occlusion of a
coronary artery and with a proven benefit of reperfu-
sion within 90-120 minutes of symptom onset. How-
ever, the absence of this persistent ST-segment eleva-
tion does not exclude the presence of acute coronary
occlusion. There are other clinical, electrocardio-
graphic, and laboratory elements that could suggest
it, or portend a high risk of mortality, so in these
cases, coronary angiography is also indicated, with
the intention of performing percutaneous coronary
intervention. For these reasons, it has been postu-
lated to change the paradigm in ACS assessment to
“occlusive” and “non-occlusive”, instead of ACS with
or without persistent ST-segment elevation, as cur-
rently being practiced”s.

This persistent ST-segment elevation in the clinical
context of acute myocardial ischemia is classically
defined as ST-segment elevation, above the isoelec-
tric line, 21 mm (0.1 mV) in contiguous leads, except
in V, and V3 where the said elevation should be > 2.5
mm in men under 40 years of age, > 2 mm in men over
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40 years of age, or > 1.5 mm in women. The depres-
sion of the ST segment of V-V, requires the acquisi-
tion of posterior lead (V;-Vy) tracings, to confirm or
rule out a “posterior”, now inferobasal infarction®’.

Aslanger et al®, have described an electrocardio-
graphic pattern of elevation in lead III, without eleva-
tion in the other inferior leads, but in aVR and V;, with
a concomitant depression in V4Vg, or positive T-wave
and ST-segment in V; > V,. This pattern is associated
with inferior myocardial infarction, associated with
multivessel coronary artery disease’.

The presence of cardiac pacemakers or complete
left bundle branch block (LBBB) in patients with sus-
pected acute myocardial ischemia can make ECG in-
terpretation difficult. However, the Sgarbossa crite-
ria”!%, modified by Smith and validated by Meyers!",
can be applied with high sensitivity (80%) and speci-
ficity (99%), in those with LBBB. When these criteria
are met, the ECG should be interpreted as an equiva-
lent of ACS with ST-segment elevation. Complete right
bundle branch block, apparently of new-onset, how-
ever, in patients with chest pain, should be consid-
ered to be of ischemic etiology, for which reason in-
vasive coronary angiography should be performed,
due to the high sensitivity, but not specificity of this
electrocardiographic finding to diagnose occlusion of
the anterior descending artery in its proximal seg-
ment”1°,

Diffuse ST-segment depression (>1 mm in 6 or
more leads), together with ST-elevation in aVR/V1
and malignant arrhythmias, is associated with left
main coronary disease and has a high incidence of se-
rious complications (major cardiovascular events)©®.

In the group of patients with acute ischemic symp-
toms, who present an ECG without persistent ST-seg-
ment elevation (ST depression, T-wave abnormali-
ties, transient ST-segment elevation, and even a nor-
mal electrocardiographic tracing), it is important to
perform serial ECGs®.

Patients with De Winter and Wellens electrocardi-
ographic patterns (Table)!"'? or with an inverted U
wave, described by McHenry, are at high-risk for se-
rious complications (major coronary events) and im-
mediate invasive coronary angiography should be
performed. Up to a quarter of these patients have to-
tal occlusion of a coronary artery51314,

Having identified several high and very-high-risk
electrocardiographic elements for serious complica-
tions during ACS, it is clear that diagnostic and prog-
nostic evaluation based solely on the ST-segment has
limited specificity for total or subtotal occlusion of a
coronary artery. Therefore, a new paradigm is sug-
gested based on all the clinical, electrocardiographic,
and laboratory elements evaluated patients with ACS
according to the possibility of having an acute coro-
nary occlusion'®. However, there are limitations re-
garding the evidence in relation to this new classifica-
tion paradigm (occlusive ACS, including subocclu-
sive ACS or non-occlusive ACS), therefore random-
ized prospective studies are required for its valida-
tion; since it is evident that the current classification
of ACS (with or without ST-segment elevation ) does
not identify an important group of patients who have
an acute coronary occlusion, later demonstrated by
coronary angiography, without manifesting the clas-
sic persistent elevation of the ST-segment.

Table. De Winter and Wellens’ electrocardiographic patterns.

Pattern Description

> 1 mm upsloping ST-segment depression at the J point in
precordial leads that continued into tall, positive symmetrical
T waves. In most patients there was a > 0.5 mm ST-elevation

De Winter
in lead aVR.

Biphasic or deep inverted (symmetrical or asymmetrical) T
waves in precordial leads, especially in V, and V3, with a nor-
mal or minimally elevated ST segment. It usually appears dur-
ing asymptomatic periods between episodes of ischemic-re-

Wellens

lated chest pain.

Electrocardiogram*

* Electrocardiographic fragments taken from figures in separate publications by de la Torre Fonseca et

al.112 in this journal.
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