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Selected topics in cardiovascular pathology
Chairperson C Berry UK

Directional coronary
atherectomy specimens.
What have we learned from them?

A.E. Becker

Dept. of Cardiovascular Pathology Academic Medical Center,
University of Amsterdam, Amsterdam, The Netherlands.

Atherosclerosis is the most common condition underlying morbidity
and mortality in the industrialized parts of the world. Sudden death,
acute myocardial infarction, chronic heart failure and cerebral com-
plications are the most important sequelae of the disease. The char-
acteristic pathology is that of an elevated intimal lesion composed of
a central core of lipids encased by fibrous tissue containing smooth
muscle cells and inflammatory cells among which macrophages
dominate. Progressive growth of such lesions may eventually lead to
significant luminal obstruction, causing impairment of organ perfu-
sion such as that seen in patients with, for instance, stable exercise
related angina pectoris. On the other hand, atherosclerotic lesions
may cause abrupt and often severe symptoms, which are related to
an acute complication of the atherosclerotic plaque. This consists of
either plaque rupture (plaque fissure) or plaque erosion. Plaque rup-
ture consists of fissuring of the fibrous cap, which separates the
lumen from the central atheroma, inducing thrombosis with or with-
out acute luminal obstruction. Plaque erosion is the situation in which
the surface lining is eroded and mural thrombus induced. It has been
shown that both these complications are related to presence of a
lipid-related immune mediated inflammatory process.

Over the years it has been shown that atherosclerotic plaques
with a large lipid core and a small often attenuated fibrous cap are
prone to developing ruptures or erosions. For this reason these
types of atherosclerotic plaques have been considered “at risk” or
“unstable”. Plaques dominated by fibromuscular tissue, with little or
no discernable lipids, are considered “safe” or “stable”. However,
these observations were based on autopsy studies and, therefore,
almost per definition lack the detailed precision of in vivo clinico-
pathological correlates. The introduction of directional coronary
atherectomy (DCA) has opened gateways to this end.

DCA is an interventional cardiology procedure in which a
catheter is introduced into the coronary artery carrying a cutting
device on its tip. Once a culprit lesion has been identified and local-
ized, the cutting device can be introduced and the lesion removed.
The tissue can be retrieved and becomes available for microscopic
evaluation. This then introduces the possibility to provide detailed
correlations between the clinical state and the pathology of the lesion
considered responsible for the clinical condition at the time. DCA,
therefore, has contributed markedly to the understanding of the
pathological mechanisms underlying acute coronary syndromes.

Patients with stable angina pectoris presented culprit lesions
composed mainly of smooth muscle cells, with few inflammatory
cells. On the other hand, patients with unstable angina pectoris
(Braunwald class II, II) showed a significant increase in extent of
inflammatory cells, closely related to the severity of the acute coro-
nary syndrome. In fact, patients with acute myocardial infarction
showed most inflammation in the culprit lesions. These studies have
shown unequivocally that plaque inflammation plays a role in the
onset of unstable angina and, on that basis, has initiated further
investigations into the role of inflammatory mediators. One aspect
distinctly revealed by DCA is that “stable” plaques may nevertheless
contain foci of inflammation; an observation which has raised the
question whether with time, morphologically stable plaques may turn
into clinically unstable conditions. DCAprocedures also have made
it possible to demonstrate that interleukin-2 receptor activity on lym-
phocytes is significantly increased in culprit lesions of unstable angi-
na and even more so in those obtained from patients with acute
myocardial infarction, thus indicating recent onset activation. This is
the most interesting since patients with acute onset of coronary syn-
dromes have increased plasma levels of inflammatory markers, sug-
gesting that infectious agents could play a role.

All in all, DCAtissue sampling has provided the unique oppor-
tunity to study the pathology of atherosclerotic plaques in vivo. The
novel observations obtained provide the impetus for additional
studies into the potential relationship between acute coronary syn-
dromes and infection.

The endothelium as
a multifunctional organ:
From sepsis to tumor metastasis

C.J. Kirkpatrick

Institute of Pathology Johannes Gutenberg University Mainz,
Germany

The ubiquity of the endothelium makes it a prime candidate for
local regulation of interfacial interactions in organ function. On the
basis of this role the endothelium itself can be regarded as a mul-
tifunctional organ. Endothelial cell functions constitute a delicate
balance of opposing actions, which in the physiological situation
are strictly controlled, The pathobiological role of the endothelium
in various disease processes is best understood by viewing the
imbalance in these opposing functions.

Blood contacting endothelium is nature’s most efficient anti-
thrombogenic surface. However, the endothelial regulation of hemo-
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