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Coronary thrombosis, an immediate
cause of acute coronary syndromes (unsta-
ble angina, myocardial infarction, sudden
death), is in most instances initiated by the
rupture of an unstable (vulnerable) athero-
sclerotic plaque1,2.

The morphological markers of an unsta-
ble plaque include a large lipid core and a
thin fibrous cap containing numerous in-
flammatory cells (macrophages and T-lym-
phocytes)3-5. In atherosclerotic vessels,
lymphocytic infiltrates can also be ob-
served in the adventitia, with possible in-
volvement of the vascular nerves6, and less
frequently in the tunica media7. Regardless
of the location, inflammation occurs sec-
ondary to the continuous lipid deposition in
the intima8,9 and/or to various infectious
stimuli, which overlay the atherosclerotic
process5,10. Furthermore, the inflammatory
infiltrate, just as conventional factors (he-
modynamic stress, etc.), may determine the
rupture of the unstable plaque5.

In this study, the authors provide a post-
mortem case description of a sudden car-
diac death caused by the multivessel and si-
multaneous rupture of an unstable athero-
sclerotic plaque, triggered by a transmural
inflammatory process (coronaritis). 

Case report

Male subject, 44 years old, apparently
in good health until 1 hour prior to death,
when he complained of worsening dyspnea
at rest. After consulting a clinician, he was
urgently transferred to hospital; death oc-
curred during transportation.

Autopsy revealed that the main medical
findings were cardiac in nature. The heart
weighed 486 g (normal range 270-310 g),
its transverse diameter was 11.5 cm (nor-
mal range 9-11 cm), and its longitudinal di-
ameter 10.5 cm (normal range 7-9 cm). The
short-axis anatomic sections of the ventric-
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The authors describe a case of sudden cardiac death caused by the simultaneous multivessel rup-
ture of unstable atherosclerotic plaques, triggered by a transmural inflammatory process (coro-
naritis).

Male subject, 44 years old, apparently in good health until 1 hour before death, when he com-
plained of worsening dyspnea. At autopsy, it was found that the heart weighed 486 g. Evaluation of
the coronary arteries revealed the presence of atherosclerotic plaques resulting in a lumen critical
stenosis of the left anterior descending artery (LAD), right coronary artery (RCA) and left circum-
flex artery, and acute occlusive thrombosis of the LAD and RCA. Transverse sections of the ventric-
ular mass highlighted the presence of eccentric hypertrophy of the left ventricle associated with my-
ocardiosclerosis of the posterior interventricular septum and of the posterior wall of the left ventri-
cle. Histology revealed the presence of a coagulative myocytolysis ascribable to the free walls of the
left ventricle, and a focus of lymphocytic-active myocarditis. All coronary arteries were sites of inti-
ma fibroatheromatous plaques complicated by rupture and thrombosis within the RCA and LAD and
by a transmural infiltrate consisting of macrophages and T-lymphocytes associated with consensual
medionecrosis and perineuritis.

In conclusion, the present case report confirms the hypothesis that inflammation plays a key role
in the onset of acute coronary syndromes as it promotes the formation of an unstable plaque as well
as its rupture.
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ular mass highlighted the presence of left ventricular
eccentric hypertrophy (interventricular septum 20 mm;
left ventricle 17 mm; right ventricle 5 mm) and a focal
intramural sclerosis located in the posterior interven-
tricular septum and in the posterior wall of the left ven-
tricle.

The coronary arteries were normal as to origin and
course, with a dominance of the right circle; their open-
ing by means of seriate transverse sections highlighted
the presence of atherosclerotic plaques, partly concen-
tric and partly eccentric, causing a lumen critical steno-
sis of the proximal segments of the left anterior de-
scending (LAD), right coronary (RCA) and left cir-
cumflex arteries. These plaques were complicated by
an acute occlusive thrombosis within the LAD and
RCA.

Histology revealed the presence of myocardial con-
traction band necrosis (coagulative myocytolysis), lo-
cated in the anterior and posterior walls of the left ven-
tricle and of severe substitutive myocardial fibrosis in-
volving the posterior interventricular septum and the
posterior wall of the left ventricle. In the latter site, a
small and isolated focus of active lymphocytic my-
ocarditis was also visible.

The RCA, LAD and left circumflex arteries were
found to contain unstable fibroatheromatous plaques in

which lipid material was detected (Fig. 1). The fibrous
caps of these plaques were found to have ruptured with-
in both the RCA and LAD, causing acute occlusive
thrombosis. In all three coronary vessels, there was a
conspicuous transmural inflammatory infiltrate, con-
sisting mostly of foamy macrophages at the intima
plaque level and of lymphocytes at the media and ad-
ventitia levels (Fig. 1). At these sites, the lymphocytes
determined a focal lysis of the smooth muscle cells and
infiltrated the adventitial nerve endings (perineuritis)
(Fig. 2A and 2B). Immunohistochemical investigation
revealed that the inflammatory infiltrate consisted of T-
lymphocytes (CD3+), helper (CD4+ and CD30+), cy-
totoxic (CD8+), and natural killer (CD57+) cells (Fig.
2C and 2D); additionally, the foamy macrophages were
CD68+ (Fig. 2E and 2F).

Methods. Ventricular myocardial samples collected
from the free wall of the left ventricle (3 samples), the
interventricular septum (2 samples), and the right ven-
tricle (2 samples) were fixed in formalin and subse-
quently included in paraffin for routine histological
evaluation (hematoxylin-eosin; Veighert-van Gieson;
Masson’s trichromic). The immunohistochemical study
of the coronary inflammatory infiltrate was carried out
on 2-3 mm thick deparaffinized histological sections,
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Figure 1. Morphology of the unstable atherosclerotic plaques localized in the three main coronary arteries (A-F): fibroatheromatous plaques, critical-
ly narrowing the coronary lumen, complicated by rupture of the fibrous cap within the left anterior descending (A and B) and right coronary arteries
(C-E). All the coronary arteries showed a conspicuous lymphocytic infiltrate mainly involving the media and the adventitia.



pretreated with 0.01 M sodium citrate buffer solution
(pH 6) and 3 MW cycles for antigenic exposure, and
subsequently counterstained with Carazzi hematoxylin
after having determined the presence or otherwise of
antibodies against the CD3, CD4, CD8, CD30, CD57,
and CD68 antigens.

Discussion

The presence of a lymphomonocytic infiltrate in an
unstable coronary plaque suggests that inflammatory
processes contribute both to the genesis of coronary
atherosclerosis5,11 and to its complications. 

The inflammatory process involved in atherosclero-
sis does not differ from those occurring in chronic in-
flammatory fibroproliferative diseases such as liver
cirrhosis, rheumatoid arthritis, glomerulosclerosis,
pulmonary fibrosis, and chronic pancreatitis10. The fi-
broatheromatous plaque is the result of a series of high-
ly specific cellular and molecular responses to various
endogenous and exogenous antigenic stimuli10,12.
These responses are mediated not only by endothelial
and smooth muscle cells, but also by macrophages and
specific subtypes of T-lymphocytes that determine the
continuous remodeling of the plaque3. In fact, while

the endothelial cells recruit the inflammatory ones (by
expressing selective adhesion molecules, such as
VCAM-1 that precisely binds monocytes and T-lym-
phocytes, on their surface, and by producing specific
chemotactic molecules, such as MCP-1 that attracts
monocytes) and smooth muscle cells produce matrix
components (collagen, elastin and proteoglycans),
macrophages ingest lipids (becoming foam cells) and
T-lymphocytes stimulate them by producing interfer-
on-� and tumor necrosis factor-�5,13. However,
macrophages and T-lymphocytes weaken the fibrous
cap by two mechanisms: 1) producing proteolytic en-
zymes (a family of metalloproteinases that includes the
collagenases, elastases, and stromelysins) and interfer-
on-� that respectively degrade collagen and inhibit its
synthesis; 2) inducing the apoptosis of the smooth
muscle cells3,5,13-16. In addition, macrophages ingest
lipids and produce oxidized lipids that seem to be
thrombogenic and also synthesize tissue factor, the ma-
jor procoagulant: these macrophage products both lead
to thrombosis when the plaque ruptures5,13. The preva-
lence of the fibroproliferative processes over inflam-
mation contributes to the structural strength of the fi-
brous cap and induces the formation of a stable plaque;
the imbalance between the inflammatory process and
repair, in favor of the former, leads to destabilization of
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Figure 2. Histology of the coronary inflammatory infiltrate (A-F): media and adventitia inflammatory infiltrate (A and B) consisting of T-lymphocytes
CD8+ and CD30+ (C and D) with focal lysis of smooth muscle cells and perineuritis; note also the presence of foamy cells CD68+ mainly infiltrating
the intima.



the plaque (vulnerable plaque) and increases the risk of
plaque rupture17. 

In the atherosclerotic coronary vessels, the inflam-
matory infiltrate may variably involve all three vascular
layers7 and represents a reactive phenomenon to the
continuous deposition of modified lipid material and/or
to various infectious stimuli (above all, Chlamydia
pneumoniae and Cytomegalovirus)10,13.

Besides damaging all three layers, the inflammato-
ry process may involve other segments of the coronary
tree. In fact, Buffon et al.2 demonstrated, in a recent
study, the widespread activation of neutrophils across
the coronary vascular bed of patients with unstable
angina, regardless of the location of the culprit lesion. 

In the present case report, all three main coronary
vessels were sites of unstable atherosclerotic plaques
and the inflammatory infiltrate, mostly consisting of T-
lymphocytes, was transmural. We believe that trans-
mural inflammation of the coronary wall (coronaritis),
and particularly the media and adventitia involvement,
has triggered, via the induction of vessel hypertonia,
the simultaneous rupture of the unstable atherosclerot-
ic plaques located in the RCA and LAD4,5. 

In conclusion, the present case report confirms the
hypothesis that inflammation plays a key role in the on-
set of acute coronary syndromes, as it promotes the for-
mation of an unstable plaque as well as its rupture.
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