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The elusive link between stenosis severity and prognosis
in stable ischaemic heart disease
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When assessing patients with stable ischaemic heart
disease, cardiologists should not just take into account
the number of critical stenoses detected at angiography,
but should also consider patient symptoms, left
ventricular function, the extent of myocardium at risk of
ischaemia, and the extent of coronary atherosclerosis
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It is well recognised that the number of coronary
artery branches with a “critical stenosis” at
angiography is a predictor of future cardiac

events.1 Accordingly, the major scope of invasive
cardiology is the identification and subsequent
treatment of critical stenoses.

Yet a large body of evidence challenges the
notion that critical stenoses are the most frequent
site of future subtotal or total occlusions resulting
in acute coronary syndromes. Indeed, serial
angiographic studies have consistently shown
that in about 85% of patients, coronary occlusion
resulting in acute myocardial infarction occurs at
the site of non-critical stenoses.2 Furthermore,
severe stenoses often remain unchanged over
time, whereas new critical obstructions may
develop, even after a short follow up, in segments
which had previously been found normal or near
normal at angiography.3 4 Accordingly, cross-
sectional angiographic studies have shown that
patients who present with stable angina as the
first manifestation of ischaemic heart disease
(IHD), compared to patients who present with an
acute coronary syndrome, exhibit more severe
coronary atherosclerosis, including a higher
number of total coronary occlusions.5 Finally, it
should be noted that even when total coronary
occlusion occurs at the site of a chronic critical
stenosis, it is likely to cause a small myocardial
infarction or even remain clinically silent, owing
to a well developed collateral circulation, and/or to
ischaemic preconditioning.

STENOSIS SEVERITY AND MAJOR
CORONARY EVENTS
Some studies have suggested that critical coron-
ary stenoses with a complex morphology at
angiography progress toward symptomatic occlu-
sion more frequently than simple stenoses. Yet
complex coronary stenoses may be associated
with a worse outcome in patients with acute cor-
onary syndromes,6 but their predictive value
remains uncertain in patients with stable IHD.7

The reasons why acute coronary syndromes are
typically caused by events occurring at the site of
non-critical stenoses are now sufficiently clear.

Acute coronary events are caused by a complex
interplay between local and systemic alterations
resulting in thrombus formation and vasocon-
striction, which are responsible for a sudden
increase of coronary obstruction. Local thrombo-
genic and vasoconstrictor stimuli are not related
to stenosis severity and may be enhanced by a
concomitant systemic increase of platelet reactiv-
ity and of thrombin generation, by a systemic
reduction of fibrinolytic activity, and by smooth
muscle hyperreactivity, which are frequently
observed in patients with acute coronary syn-
dromes. Sudden activation of inflammatory cells
within the atherosclerotic plaque appears to play
a key role in the pathogenesis of acute coronary
syndromes.8 The cytokines secreted by activated
inflammatory cells have the potential to induce
changes in endothelium function, transforming
its anti-adhesive and anticoagulant properties
into adhesive and procoagulant properties; fur-
thermore, they may reduce matrix synthesis, and
even increase its degradation, thus favouring
plaque rupture. Finally, cytokines may stimulate
endothelin-1 production which, in turn, causes
vasoconstriction and enhances smooth muscle
reactivity to other constrictors.8

Recent studies suggest that in patients with
acute coronary syndromes inflammation is not
limited to the culprit stenosis but is widespread in
the coronary circulation.9 In acute coronary
syndromes, a pronounced and persistent eleva-
tion of serum indexes of inflammation is associ-
ated with a worse outcome even in patients
receiving the best current treatment, including
percutaneous coronary intervention.10 Thus, it
would appear that in high risk patients with
unstable angina focal coronary interventions are
needed, but they are insufficient to counteract
destabilising inflammatory stimuli which dif-
fusely and persistently affect coronary circula-
tion. At the other extreme of the spectrum, in low
risk patients with stable angina exhibiting pre-
served left ventricular function and effort toler-
ance, myocardial revascularisation is not superior
to optimal medical treatment in the prevention of
major coronary events, although it is more effec-
tive in symptom relief.11 In these patients aspirin
and statin administration notably reduces the
risk of major coronary events in the absence of
clinically relevant effects on stenosis severity, thus
highlighting that improvement of endothelial
function, modulation of inflammatory cell reac-
tivity, and reduction of platelet reactivity are
probably more important goals than the mere
mechanical treatment of stable critical stenoses.
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CLINICAL ASSESSMENT OF STABLE ANGINA
PATIENTS
The article by Bigi and colleagues12 published in this issue of
Heart lends further support to the notion that in patients with
stable IHD the link between stenosis severity and major
coronary events is rather elusive. These authors investigated
the prognostic value of coronary angiography in a group of
228 consecutive patients with stable IHD. The authors
compared the predictive value of the “vessel score”—that is,
the number of epicardial vessels with critical stenoses—and of
the “extent score”, an angiographic index of coronary athero-
sclerotic burden. During an average follow up of 2.5 years, the
authors observed nine deaths (1.6% per year), seven of which
were cardiac (1.2% per year), and 32 non-fatal acute myocar-
dial infarctions (12.8% per year), thus resulting in a total of 41
major coronary events (7.2% per year). Although both extent
score and vessel score predicted the outcome at the univariate
analysis, extent score only predicted major coronary events at
the multivariate analysis. Thus the atherosclerotic burden,
rather than the number of critical stenoses, was the most pre-
dictive angiographic marker of risk. This contention was sup-
ported by the observation that clinical variables known to be
strong predictors of major coronary events (for example, age
and diabetes) showed a better correlation with the extent
score than with the vessel score, a finding in keeping with the
previous demonstration of a good correlation between extent
score and atherogenic apolipoproteins.13

The study by Bigi and colleagues12 reminds us that in the
assessment of patients with stable IHD cardiologists should
not take into account the number of critical stenoses detected
at angiography only. Indeed, the “cosmetic” effect of stenosis
dilation does not necessarily translate into a better prognosis.
In contrast, clinicians should take into account patient symp-
toms, left ventricular function, and extent of myocardium at
risk of ischaemia. While myocardial revascularisation proce-
dures are indicated in patients with three vessel disease, in
particular in the presence of a depressed left ventricular func-
tion, the management of stable patients with one or two ves-
sel disease is still controversial when symptoms are well con-
trolled by medical treatment. In this subset of patients the
extent score might help to identify patients with a worse
prognosis who might benefit from a more aggressive risk fac-
tor control or, possibly, from myocardial revascularisation.

Unfortunately, Bigi and colleagues12 do not establish in their
study whether the prognostic information provided by the
extent score is additive to that given by the non-invasive
assessment of myocardium at risk of ischaemia or by biomar-
kers such as C reactive protein, thus making its incorporation
into currently accepted risk algorithms rather problematic.
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