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Stent Thrombosis

A Clinical Perspective

ABSTRACT

The invention of intracoronary stents greatly increased the safety and applicability of percutaneous coronary inter-

ventions. At this time, >1 million coronary stent implantations are performed each year in the United States. But

together with the growing use of stents, stent thrombosis, the most feared complication after stent implantation,

has emerged as an important entity to understand and prevent. Adjunct pharmacological therapy, stent design,

and deployment technique have been adjusted ever since to reduce its occurrence. The current clinical overview

of stent thrombosis ranges from its pathophysiology to current state-of-the-art technical and pharmacological

recommendations to avoid this complication. (J Am Coll Cardiol Intv 2014;7:1081–92) © 2014 by the American

College of Cardiology Foundation.

T he safety and efficacy of percutaneous coro-
nary intervention (PCI) improved dramati-
cally after the introduction of the coronary

artery stent. A severe and common early complica-
tion of balloon angioplasty alone was abrupt
vessel closure, which was associated with signifi-
cant morbidity and mortality and the need for
emergency coronary artery bypass surgery (1). Coro-
nary artery stents significantly reduced the inci-
dence of abrupt vessel closure and also reduced
restenosis by essentially eliminating arterial re-
coil and negative remodeling after angioplasty (2).
From the very beginning, thrombosis of the metal
endoprosthesis, or stent thrombosis (ST), was recog-
nized as an important complication and adjunct
pharmacological therapy, and stent technique and
technology have been adjusted to reduce its
occurrence.

DEFINITION OF STENT THROMBOSIS

The sensitivity and specificity of the definition of
ST depends on the level of certainty required (a better
judgment can be made in the presence of angiography
or autopsy studies), but also on the accuracy of data
available during adjudication (e.g., events occurring
in remote locations and long after the index pro-
cedure cannot be easily adjudicated due to many
coinciding factors, interval interventions, and other
clinical conditions treated by unrelated medical
teams). Until 2007, a large variety of ST definitions
were in use, limiting the possibility to consistently
evaluate ST rates among studies. A standardized
definition of ST was proposed by the Academic
Research Consortium (ARC) (Table 1) (3). The ARC
definition acknowledges these issues by establishing

a gradation of certainty (definite, probable, and
possible ST), and standardized the timing of ST
(acute, subacute, late, and very late ST), which may
have different pathophysiological mechanisms and
clinical implications.

SCOPE OF THE PROBLEM

At the very beginning of intracoronary stenting, with
low-pressure inflation and single-antiplatelet therapy,
bare-metal stents (BMS) were associated with high
rates of ST, ranging from 20% in early reports (4–6)
to around 3% to 5% (2,7) with the use of aggressive
anticoagulation therapy, which in turn was associated
with hemorrhagic complications. Colombo et al. (8)
first introduced stenting with dual-antiplatelet
therapy (DAPT) instead of warfarin, accomplished
by attaining adequate stent expansion using
high-pressure balloon inflation. This implantation
technique achieved an acceptable 1.6% rate of angio-
graphically documented ST at 6-month follow-up and
was universally accepted from then on (9,10).

The incidence of ST up to 1 year follow-up seems
similar for DES and BMS and ranges from 0.6% to
3.2% for BMS and 0.6% to 3.4% for DES, depending
on patient and lesion characteristics (11–14). Before
the introduction of DES, ST was perceived as a com-
plication occurring early after stent implantation. In
2004, McFadden et al. (15) described 4 cases of late
and very late ST in first-generation DES (sirolimus-
eluting stent, Cypher, Cordis, Warren, New Jersey,
and paclitaxel-eluting stent, Taxus, Boston Scientific,
Natick, Massachusetts). Subsequently, data from a
large all-comers registry suggested that very late ST
may occur steadily at an annual rate of 0.4% to 0.6%
after first-generation DES implantation (16). These
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