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The mortality of patients with acute myocardial
infarction has obviously decreased in recent years,
probably because of faster, more frequent administration
of reperfusion treatment and greater use of add-on drugs
with beneficial effects on the prognosis.1 However, some
patients still experience a poor clinical outcome, which,
among other factors, is closely linked to infarct size and
onset of heart failure in the acute phase.1,2 One of the
main risks faced by patients with extensive infarctions
infarctions who survive the hospitalization the
hospitalization phase is the development of progressive
ventricular dilation and dysfunction in the following
months.3 Although this left ventricular remodeling process
could have a compensatory purpose, it often occurs in
association with the development or worsening of heart
failure and leads to greater mortality.3

In addition, a high percentage of patients with acute
myocardial infarction and apparently successful
revascularization treatment on angiography have altered
myocardial perfusion.4-11 This finding has been associated
with a lack of functional recovery and progressive
expansion of the infarct area and overall ventricular
dilation and dysfunction, as well as a higher incidence
of clinical complications during follow-up.4-11

The extent to which the residual tissue perfusion
abnormality after revascularization treatment in an acute
myocardial infarction is a mere reflection of massive
necrosis in the area at risk, or can itself have deleterious
effects on myocyte survival, is still a subject of debate.
The first interpretation is supported by experimental
models in which massive tissue damage is already
observed in the first few hours, and even minutes, after
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reperfusion,12-14 as well as the fact that areas with perfusion
defects tend to show a lack of viability.4,5 In addition,
progressive deterioration of microvascular perfusion has
been observed in experimental animals in the first few
hours after infarction,15 indicating that this factor may
have an influence on the final size of necrosis and, in
itself, be a potential target for therapeutic interventions.
Furthermore, in some studies, microvascular obstruction
predicted the onset of complications, regardless of
infarction size.5 However, strategies aimed at reducing
microvascular damage after reperfusion have shown
disparate results.13,14,16,17

Apart from these controversial therapeutic implications,
it is clear that assessment of myocardial perfusion after
infarction has prognostic connotations and therefore, has
been the subject of considerable attention in recent years.
Although rapid, complete resolution of ST segment elevation
in the electrocardiogram after reperfusion treatment is clearly
indicative of normalized tissue perfusion, more sophisticated
methods are available to estimate perfusion, such as coronary
flow pattern analysis or, more directly, imaging techniques
such as angiography, contrast echocardiography and cardiac
magnetic resonance (CMR).4-11,14,18

Although there are few doubts as to the adverse
prognostic implications of inadequate myocardial
perfusion immediately after revascularization treatment
for infarction, the mid- to long-term evolution of tissue
perfusion and its associated clinical connotations are
uncertain. By analyzing first-pass gadolinium images
obtained from cardiac MRI in animal models, it has been
described that hypoperfusion areas increase in the first
48 h of reperfusion15 and remain stable until the ninth
day.19 In humans studied using the same technique, Taylor
et al8 observed an improvement in microvascular perfusion
3 months postinfarction with respect to the examination
done in the first few hours.8 Bodí et al11 recently described
perfusion normalization at 6 months in 62% of the
segments that were hypoperfused after the first week,
whereas the alterations persisted in the remaining
segments. Additionally, in a small number of segments,
perfusion within this interval even worsened.11 Similar
results have been obtained with echocardiography after
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intracoronary or intravenous contrast injection: in a
varying percentage of patients, improvement of regional
myocardial perfusion has been observed between the
time immediately after reperfusion and the ninth day6 or
at one month,4 and also between the first day and the
month after infarction.7 However, there are reports that
perfusion defects observed in the acute phase of infarction
within areas of increased gadolinium enhancement in
delayed MRI sequences disappear in the following
months.9

In this issue of Revista Española de Cardiología, Bodí
et al20 present data on the evolution of myocardial
perfusion as analyzed by intracoronary myocardial
contrast echocardiography in patients with a successfully
reperfused first infarction, normal coronary flow in the
acute phase and at the sixth month, and an uncomplicated
clinical course. In the initial examination performed a
few days after infarction, myocardial perfusion
abnormalities were observed in 20 patients, 10 of whom
had normal perfusion at the sixth month and 10 of whom
had persistent alterations. These proportions are very
similar to those observed by Galiuto et al7 in a smaller
number of patients studied by intravenous myocardial
contrast echocardiography and, obviously, are also
consistent with the observations based on first-pass MRI
studies conducted recently by the authors of this article
in a large subgroup of patients included in the current
series.11

Unlike some previous studies,4,6-8,10 in this study the
initial abnormal perfusion was not significantly associated
with greater left ventricular dilation or poorer functional
evolution between the first and second examination.
Although we cannot rule out the possibility that a larger
series would have found differences, no trend appears to
exist in this regard. It is likely that the time point at which
the initial examination was performed may have
influenced this aspect, since the first examination was
earlier in most of these previous studies, within the first
24 hours,4,6-8 whereas in this study it was done 4 days
after the infarction on average, a time at which the end-
diastolic volume was already significantly greater in
patients with abnormal perfusion than in the others.
Regarding functional evolution, only data on the overall
ejection fraction is available, with no detailed, segment-
to-segment analysis that could have shown differences.

A key finding of this study is that patients with persistent
defects tended to present ventricular enlargement during
follow-up, whereas those who achieved normal perfusion
showed the opposite trend. Although these differences
were not significant, they are in line with the results
obtained in previous studies7 and indicate that persistent
abnormal perfusion could influence ventricular
remodeling. However, this association alone cannot safely
establish a cause-and-effect relationship, and it cannot
be ruled out that both phenomena are in parallel in the
evolution of infarctions, or even that in some cases the
presence of late perfusion defects may be secondary to
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the ventricular dilation itself, which is frequently
associated with very high diastolic pressures that could
hinder microvascular perfusion, particularly in the
subendocardium.

The authors should be congratulated on the rigorous
selection of patients and the comprehensive study, which
enabled them to obtain a great deal of valuable
information. However, as they themselves acknowledge,
these selection criteria limit extrapolation of the results
to general patient populations with infarction.

In conclusion, along with some previous studies, these
results clearly show, as highlighted by the authors, that
a perfusion abnormality can persist at mid-term in
reperfused acute myocardial infarction. Perhaps the greater
sensitivity of echocardiography versus MRI and of first-
pass techniques over delayed sequences may explain why
this chronic perfusion alteration is observed in studies
that have used these techniques6-8,11,20 and the systematic
disappearance of the defects described in late MRI
detection.9 In our opinion, it is also important to note that
perfusion improves from the fourth day to the sixth month
in approximately half the patients. The reasons why this
improvement occurs in some patients and not in others
are not clear; however, based on the association of late
perfusion with the evolution of ventricular volumes, the
field of study is of interest. An awareness of the
mechanisms of late improvement of perfusion could be
useful in developing therapeutic strategies that could
enhance this favorable evolution. The authors point out
that late assessment of myocardial perfusion could be
used in the future to screen patients eligible for cellular
treatment. This would be desirable; however, for the time
being, until there is a consensus on the methodology and
the indications of this new, promising therapeutic
modality,21 we should continue to treat patients who have
extensive infarctions with the various drugs proven to be
useful in improving prognosis and limiting ventricular
remodeling, regardless of the status of microvascular
perfusion.1,3
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