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A Case of In-Stent Plaque Rupture Presenting
as an Acute Myocardial Infarction
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ABSTRACT

In-stent atheromatous plaque rupture is a very rare event. A 51-year-old man presented with an acute inferior myo-
cardial infarction 9 years after bare-metal stent implantation in the mid-portion of right coronary artery. After
thrombolytic therapy, coronary angiography and intravascular ultrasound (IVUS) revealed a ruptured plaque at
the mid portion of the stented segment. (Korean Circ J 2008;38:432-435)
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Introduction

Coronary artery disease (CAD) is a leading cause of
morbidity and mortality in the United States.” Advances
in pharmacologic and surgical management have im-
proved outcomes in patients with CAD. Restenosis is
the most common complication associated with coronary
stent implantation. The pathophysiology of restenosis
is complex and incompletely understood. Current evi-
dence suggests that restenosis is a maladaptive response
of the coronary artery to the trauma induced by angi-
oplasty that causes thrombosis, inflammation, cellular
proliferation, and extracellular matrix production that
contribute to postprocedural lumen loss within six
months.” Plaque rupture at the site of stent insertion
is quite rare; here we report the first Korean case pre-
senting with symptoms of a ST elevation myocardial
infarction.

Case

A 51-year-old man presented to the emergency room
with chest pain in November 2007. The patient had a
history of type 2 diabetes mellitus, hypertension and
an acute myocardial infarction in January 1999 when
he was admitted to our hospital. At that time, the co-
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ronary angiogram showed three vessel disease with 80%
stenosis at the mid-portion of right coronary artery (Mid-
RCA). A bare-metal stent (Nir 4.0 X 16 mm) was impla-
nted at the mid-portion of RCA. Follow up angiogram
in April 2001, due to recurrent chest pain, showed ex-
cellent flow and a patent coronary artery with 20% in
stent restenosis at the mid-portion of RCA and 70%
tubular stenosis at the mid-portion of left anterior de-
scending coronary artery (Mid-LAD). The patient was
medically treated and his condition improved. He did
not complain of chest pain afterwards during follow up
in the outpatient department. Currently, the patient was
admitted to the emergency room with chest pain that
started 30 minutes prior to admission. On the basis of
the results of a 12-lead electrocardiogram (ECG), the
patient was diagnosed with an acute inferior myocardial
infarction (AMI). Intravenous tissue type plasminogen
activator (tPA) was immediately infused but the chest
pain did not subside after one hour. The patient was
immediately transferred to the cardiac catheterization la-
boratory and an angiogram demonstrated a flap like
dissection within the stented segment (Fig. 1A and B).
No significant stenosis was seen at mid-LAD and pro-
ximal compared to the previous angiogram. Angioplasty
was performed at the RCA. A 7F JR 4.0 Cordis guiding
catheter was positioned at the RCA ostium. An Asahi
Rinato guide wire was advanced into the distal RCA.
To determine the etiology of the dissected lesion of the
mid-RCA, an intravascular ultrasound (IVUS) (Boston
Scientific) was performed. The IVUS image demon-
strated that the dissected lesion noted on the angiogram
was a ruptured atheromatous in stent restenosis site
with a thin dissected flap within the stent; the stented
vessel size was well preserved (Fig. 2A). These findings



suggested the presence of a ruptured plaque from in
stent restenosis. The external elastic membrane (EEM)
lumen crosssectional area (CSA) was 18.1 mm?, the mi-
nimal lumen area was 6.4 mm?, the plaque crosssectional
area was 11.6 mm’, and the plaque burden was 64.1%.
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The minimum lumen diameter was 2.4 mm and the
vessel diameter was 4.8 mm. The diameter stenosis was
52.1% at the proximal edge of the stent. A 4.0X24 mm
Taxus stent (Boston Scientific) was placed to cover the
previous stent and the dissected plaque. Another 4.0 X
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Fig. 1. Angiogram of the right coronary artery. A, B: the initial coronary angiogram revealed a wedged shape intraluminal filling defect in

the stent area. C, D: successful reperfusion was achieved after stenting.

Fig. 2. Cross-sectional intravascular ultrasound images of the RCA. A: the initial IVUS images showed ruptured plaque (white arrow).
B: the post IVUS examination revealed adequate expansion and apposition without complication.
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24 mm Taxus stent (Boston scientific) was deployed at
the proximal RCA after inflation under a pressure of 9
atm. The post stenting angiogram showed patent flow

with no residual stenosis (Fig. 1C and D); the IVUS showed
a well expanded stent (Fig. 2B). The patient remained

stable and was discharged after 48 hours of observation.

Discussion

The acute coronary syndrome can be caused by plaque
rupture (i.e., by the interaction between blood flow
and the intimal surface).” In cases with an acute myo-
cardial infarction, a fibrin-rich thrombus is present on
a disrupted atherosclerotic plaque, whether or not it is
clearly visualized by angiography.” The lesion beneath
the thrombus is typically lipid-rich, with a thin fibrous
cap. IVUS has the ability to detect plaque rupture that
is not detectable by angiography alone.>” The lesions
that are most prone to postprocedure cardiac events most
commonly have a thin fibrous cap and a large lipid
core (yellow plaques). Because these types of plaques are
also most prone to spontaneous rupture, they presu-
mably have a greater propensity to rupture and become
thrombogenic during angioplasty.

Stent placement has been shown to reduce the rate
of restenosis compared to balloon angioplasty alone.
Patterns of arterial remodeling during the course of
plaque development have been shown to play an im-
portant role in both the progression of de novo athe-
rosclerosis and during the restenotic process following
percutaneous coronary interventions (PCI).® After sten-
ting is performed, the stent prevents remodeling caused
by late vessel-constriction. Restenosis is the result of
uniform neointimal tissue proliferation throughout the
stent.” Endovascular stents reduce restenosis by provi-
ding the vessel lumen with rigid scaffolding. Although
baremetal stents reduce early elastic recoil and lumen
loss due to remodeling, they do not prevent the neoin-
timal hyperplasia and may, in fact, amplify the prolife-
rative component of restenosis.

Stent thrombosis is a rare, but very serious and po-
tentially a fatal complication of percutaneous treatment
of coronary atherosclerosis.” The estimated 30-day mor-
tality ranges from 20 to 48%; myocardial infarction in
60-70% of patients.” Stent thrombosis has been class-
ified as 1) acute, occurring within 48 hours of stent
implantation, 2) subacute, occurring anytime between
the second day and one month after the procedure and
3) late, corresponding to all cases occurring after the
first 30 days following percutaneous interventions. Late
stent thrombosis has been observed more frequently
following intravascular brachytherapy to treat in stent
restenosis compared to intracoronary bare metal stent
implantation; this difference is presumed to be related
to the vessel size and lesion complexity.

The atherosclerotic plaques associated with throm-
bosis and total occlusion, located in infarct-related vessels,
are generally more complex and irregular than those in
vessels not associated with ST-elevation myocardial in-
fration.'” At autopsy, histological studies of these lesions
often reveal plaque rupture or erosion. Gavaliatsis was
the first to demonstrate coronary plaque rupture in
humans by routine coronary angiography in 1996."
The rupture of an atherosclerotic plaque exposes the
thrombogenic contents of the plaque to the flowing
blood, triggering platelet activation, adhesion and throm-
bosis. The case presented here illustrates a plaque ru-
pture, leading to acute myocardial infarction and total
in-stent occlusion. After thrombolysis, angiography was
performed immediately due to the ongoing chest pain.
Even after restoration of thrombolysis in myocardial in-
farction (TIMI) 3 flow, the symptoms from the ruptured
plaque persisted after therapy. IVUS was performed
and permitted detailed, high-quality, cross-sectional ima-
ging of the coronary arteries in vivo.” By means of the
serial angiography and IVUS images, we documented
the abnormal vessel response to stenting.

In-stent plaque rupture is a rare angiographic phe-
nomenon and secondary prevention of plaque rupture
following percutaneous coronaty intervention in patients
with acute coronary syndrome has not been well studied.
Effective intravenous thrombolysis has allowed IVUS
to emerge as an informative diagnostic tool for a ruptured
coronary plaque. The ability to obtain this information
has prompted consideration of interventional efforts for
possible prevention of recurrent plaque rupture through
procedures such as the use of longer stents to cover
diffuse complex lesions, in combination with aggressive
risk factor modification, including statin therapy, blood
pressure lowering and more prolonged use of antipla-
telet agents."”" However, the optimal treatment for the
prevention of plaque rupture has not been determined
to date.
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