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Background: Early clinical and retrospective angiographic evaluations indicated that in patients with acute myocardial
infarction (MI), vulnerable plaques most often represented a mild luminal stenosis. More recent studies drawing upon
prospective angiograms, however, have demonstrated that in majority of patients with acute MI, the underlying stenosis is

significant.

Methods: Twenty-eight patients with acute MI candidated for thrombectomy were enrolled in this study. Thrombectomy
was performed using export thrombectomy catheters. After the injection of nitroglycerin, the severity of the lesions was

determined by two independent operators.

Results: Between April 2007 and February 2008, 28 patients, comprised of 26 men and 2 women with acute MI, were
evaluated. The underlying stenosis severity was >50% in 22 (78.6%) patients and <50% in the remaining 6 (20.4%) patients
(P value <0.01). The right coronary artery was the most common vessel involved in the lesions <50%.

Conclusion: Contrary to the general belief of many cardiologists, the majority cases of myocardial infarction occur in

consequence of significant stenoses.
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Introduction

Myocardial infarction (MI) is most often caused by
the rupture of atherosclerotic lesions in a coronary artery,
leading to the formation of a thrombus that plugs the artery
and thus prevents it from supplying blood to the heart.! Less
frequently, however, MI is secondary to coronary spasm,
coronary embolism, and thrombosis in non-atherosclerotic
normal vessels.?

It should be noted that in many cases of MI, no history

of stable angina presages the acute event. Several clinical
observations have thus far posited that many MI cases result
not from high-grade stenoses but from lesions that do not
limit the flow.> In some studies, coronary angiography
performed at some stages before ST-segment elevation
myocardial infarction shows that an assessment of the
angiographic severity of coronary stenosis may be inadequate
to accurately predict the time or location of a subsequent
coronary occlusion that will beget M1.*” In contrast to what
is often believed, some recent studies have demonstrated that
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the majority of MI cases occur due to significant stenoses.’

The foregoing discrepancies prompted us to investigate the
underlying stenosis severity in our interventional center with
more than 75 primary percutaneous coronary interventions
(PCI) per year.

Methods

Between April 2007 and February 2008, 107 consecutive
patients were admitted to Modarres Hospital for primary
PCI due to acute MI. Among them, 28 patients (26 men
and 2 women) who had indications for thrombectomy were
recruited in the present study.

Thrombectomy with export catheters was performed in
the patients, who had both large amounts of myocardium in
jeopardy and large thrombus burden or TIMI (thrombolysis
in myocardial infarction) of 0 or 1 after the wiring of the
infarct-related artery (IRA).” After thrombectomy, 200-400
pg nitroglycerin was injected intracoronarily. Culprit lesions
were determined with respect to occlusion sites before
wiring in the IRA with TIMI 0 or the site of thrombus in
spontaneously recanalized IRA.

Patients without TIMI 2 or 3 or with a residual large
thrombus at the site of culprit lesions were excluded.

Pre-PCI severity of stenosis was determined from two
orthogonal standard views by two independent operators.

Results

Between April 2007 and February 2008, 28 patients,
consisting of 26 (92.9%) men and 2 (7.1%) women aged
56.4x11 (r\ange: 33-87) years, were enrolled in this study.
The culprit lesions were distributed, with 10 in the left
anterior descending (LAD) artery, 4 in the left circumflex
(LCX) artery, and 14 in the right coronary artery (RCA).

The underlying stenosis severity was >50% in 22 (78.6%)
patients and <50% in the remaining 6 (21.4%) (P value <0/01);
consequently, the percentage of underlying stenosis in all the
patients with acute MI who underwent thrombectomy was
estimated to be at least 63 to 93 percent (CI=95).

There were no differences in sex between the lesions
>50% and lesions<50% stenosis (P value <0.7). In patients

Table 1. Relation between stenosis severity and patient's age and gender
Stenosis severity

<50% stenosis  >50% stenosis P value
Sex
Male 5(83.37%) 21 (95.42%)
Female 1 (16.72%) 1 (4.64%) 0.74
Age (y)
<60 6 (100%) 13 (59.13%)
>60 0 9 (40.94%) 0.08

over 60 years of age, there was no lesion <50% stenosis
(Table 1). In just one (16.7%) patient with lesion <50%
stenosis and in 3 (13/6%) patients with lesions >50%
stenosis, the LCX was involved. The RCA was the most
common vessel amongst the patients with <50% stenosis,
but all the lesions in the LAD were more than 50%
stenosis. Ignoring the LCX, in 52.6% of the cases, the
LAD was responsible for lesions >50% stenosis (Figure 1).
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Figure 1. Relation between stenosis severity and vessel involvement (after
ignoring left circumflex artery)

Discussion

Our study results highlight the significance of the
underlying stenosis of the IRA in most patients with acute
ML. In all of our patients, the door-to-balloon time was <90
minutes, and two standard orthogonal views were obtained
after the establishment of antegrade flow; the ischemic
time, therefore, was not prolonged. Several studies have
concluded that the majority of MI cases occur at locations of
mild luminal stenoses.

Giroud et al. investigated 92 patients with coronary
angiography before and after acute MI. The median time
between the first coronary angiography and acute MI was 26
months (range: 1-144 months). Seventy-two (78%) segments
responsible for a future acute MI were not significantly
stenotic and it was concluded that acute MI was frequently
related to a segment that was not the most stenotic one.’

Trabulo et al. evaluated 17 patients with pre- and post-
MI angiography to determine the capability of coronary
angiography to predict which arterial segment would be
responsible for future acute MI. They concluded that coronary
angiography, when performed in stable condition, had a low
predictive value to determine the localization of arterial
segment related to future acute ML.'? Little et al. investigated
29 infarction patients after a mean of 24 months (range:1
to 11 months) following initial angiography and found that
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in 66% of them the artery subsequently occluded had <50%
diameter stenosis.” Hockett et al. assessed the severity of
residual stenosis after successful thrombolysis in 60 patients
and found that a residual stenosis <60% was present in 47%
of the patients.!! Libby et al. in a compilation of four studies
with pre- and post-acute MI angiography reported that only
approximately 15% of acute MI cases arose from lesions with
a degree of stenosis >60% on an antecedent angiogram.'?

In the present study and other similar articles reporting on
the progression of insignificant lesions to total thrombotic
occlusions, the mean interval between angiography and
acute MI is 2.5 years with an interval as long as 12 or 18
years. These considerable time intervals could allow for the
growth of small lesions before acute occlusion.!* On the other
hand, these studies indirectly suggest that virtually all of the
mature men and women of the industrialized world have a
constant predictable risk of catastrophic coronary event. Be
that as it may, several recent studies have concluded that the
majority of MI cases occur in consequence of significant
stenoses.

Ledru et al. evaluated 84 patients with acute MI and a
coronary angiogram performed within the preceding 36
months. Coronary angiograms after MI showed that the
culprit lesions were more symmetrical and more severe than
those in the controls.' Joseph et al. came to this point that
there was a strong association between the coronary territory
of transient defects on myocardial perfusion imaging and the
site of subsequent myocardial infarction. These observations
support the concept that the hemodynamic significance of a
coronary lesion is an important factor in the pathophysiology
of acute ML."3

Histopathological studies from patients with fatal coronary
events have consistently shown that at the site of plaque
rupture with superimposed occlusive thrombosis, the
underlying lesion is severe.”* Alderman et al. found out
that in 2.161 stenoses assessed by coronary arteriography,
the occlusion rate at 5 years’ angiographic follow-up was
strongly related to the initial lesion severity.'® Nobuyoshi et
al. in 239 prospective patients reported similar findings.*

In order to preclude an overestimation of underlying
stenosis through superimposed thrombus in our study,
thrombectomy with export catheters was performed.
Furthermore, thrombectomy was followed by an injection of
200-400 pg intracoronary nitroglycerin to relieve spasm at
the culprit site caused by vasoconstrictors such as serotonin
thromboxane and endothelin 1.

We did not use intravascular ultrasound (IVUS) or
angioscopy, which could have afforded us a more optimal
intraluminal evaluation, although it is deserving of note that
the said modalities are time-consuming and not routinely
recommended in primary PCI. We succeeded in performing
direct stenting in all the cases; nonetheless, there were a few
cases of wasting of the balloon during inflation, which assisted
usintheestimationoflesionseverity. Inourstudy, therewere 10
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(36%) cases with LAD, 14 (50%) with RCA, and 4 (14%) with
LCX occlusions; that is compatible with the infarct location
reported in the Ferobert and Kim studies.® !” The assessment
of severity was made via visual estimation as a routine.

The present study has some limitations, the most salient of
which is the fact that the study population is a special group
amongst acute MI patients because not all AMI patients need
thrombectomy. The results of the present study, therefore,
cannot be generalized to all acute MI patients. That there
were only two women in our study population also renders
the results unsatisfactory with respect to gender.

Conclusion

Our study showed that the majority of MI cases occurred
in lesions with significant stenoses. This finding is in sharp
contrast to the hitherto widespread belief amongst many
cardiologists. Future studies with larger study populations
are required to further substantiate our findings.
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