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EDITORIAL COMMENT

In-Stent Neoatherosclerosis and
Very Late Stent Thrombosis
An Endless Fight Against Atherosclerosis*
Myeong-Ki Hong, MD,a,b Seung-Yul Lee, MDc

S

ince pathological studies demonstrated the

Thrombosis by an Interdisciplinary Global European

presence of in-stent neoatherosclerosis, intra-

Effort) consortium, neoatherosclerosis was the most

coronary imaging studies have evaluated its

common dominant ﬁnding causing VLST (3). There-

incidence, clinical presentation, and risk factors in

fore, neoatherosclerosis has been established as a

patients undergoing stent implantation. To date, op-

leading mechanism of VLST, even considering the

tical coherence tomography (OCT) has been the

heterogeneity of these studies.

most widely used modality to identify neoatheroscle-
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rosis and has revealed the following ﬁndings. The frequency of neoatherosclerosis increases with time in
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patients with restenosis or stent thrombosis. It mani-

Joner et al. (4) report the frequency, timing, and etio-

fests in various forms, ranging from asymptomatic to

logic factors of neoatherosclerosis in patients pre-

acute myocardial infarction. Although several risk

senting with VLST, on the basis of data from the

factors have been suggested by previous studies, a

PRESTIGE consortium. The study included 134 pa-

consistent risk factor is the implantation of drug-

tients with VLST and is the largest among similar

eluting stents (DES) compared with bare-metal

studies. The frequency of neoatherosclerosis was

stents. To be more speciﬁc regarding stent throm-

43.3%. Although it was somewhat higher compared

bosis, recent multicenter prospective registries have

with previous research, the median duration from in-

demonstrated the OCT-based morphologies of culprit

dex stenting was relatively longer (5.6 years vs. 4.7

lesions causing stent thrombosis. From the PESTO

years in the study by Taniwaki et al. [2]). Implantation

registry, ruptured neoatherosclerosis was not found

of DES increased the risk for neoatherosclerosis

in patients with acute or subacute stent thrombosis,

compared with bare-metal stent implantation. The

whereas it was detected in 28% of those with late

novel ﬁnding of the present study was that in-stent

stent thrombosis or very late stent thrombosis

plaque rupture was found to be the dominant cause

(VLST) (1). According to a study by Taniwaki et al.

in 30% of patients (40 of 134) presenting with VLST.

(2), neoatherosclerosis was the second most common

The present study clariﬁes the role of in-stent plaque

cause of very late DES thrombosis after malapposition

rupture

and accounted for 27.6% of 58 analyzed stents. From

atherosclerosis. Accordingly, it is speculated that a

a report of the PRESTIGE (Prevention of Late Stent

cascade of thrombogenic processes that begin with the

among

the

various

forms

of

neo-

rupture of the cap covering a lipid pool is a main
pathophysiology of VLST in patients with neo*Editorials published in JACC: Cardiovascular Interventions reﬂect the

atherosclerosis. These results are consistent with

views of the authors and do not necessarily represent the views of JACC:

pathological ﬁndings. According to an autopsy stent

Cardiovascular Interventions or the American College of Cardiology.

registry, in-stent plaque rupture was found in 25.6% of
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cases of VLST (10 of 39) with bare-metal stents and

tem, Seoul, Korea; bCardiovascular Research Institute, Yonsei University

ﬁrst-generation DES (5). The prevalence of VLST from

College of Medicine, Seoul, Korea; and the cSanbon Hospital, Wonkwang
University College of Medicine, Gunpo, Korea. Both authors have re-

in-stent plaque rupture increased with time regardless

ported that they have no relationships relevant to the contents of this

of stent type (5). However, the timing of VLST from in-

paper to disclose.

stent plaque rupture was signiﬁcantly earlier with

ISSN 1936-8798/$36.00

https://doi.org/10.1016/j.jcin.2018.03.007

1352

Hong and Lee

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 14, 2018
JULY 23, 2018:1351–3

Neoatherosclerosis and Very Late Stent Thrombosis

ﬁrst-generation DES compared with bare-metal stents

generation DES. Thus, the association between DES

(5). Also, the present study demonstrates that macro-

type and neoatherosclerosis was not shown in this

phage inﬁltration was abundant in frames showing in-

study. However, previous pathological and optical

stent plaque rupture. The inﬁltration of foamy mac-

coherence tomographic studies reported that there

rophages within the neointima results in the thinning

were no differences between ﬁrst- and second-

of the ﬁbrous cap to form thin-cap ﬁbroatheroma,

generation DES regarding the frequency of neo-

which may lead to in-stent plaque rupture (5). Inter-

atherosclerosis (7,8). Accordingly, neoatherosclerosis

estingly, previous myocardial infarction in patients

is associated with an intrinsic property of DES such

with neoatherosclerosis was associated with plaque

as

rupture in the present study. This ﬁnding means that

important, there is a limit to the extent to which

susceptibility to plaque rupture may be maintained in

OCT

lesions treated with stent implantation because of

showed good diagnostic accuracy to identify native

antiproliferative
detects

drugs

and

polymers.

neoatherosclerosis.

Although

More
OCT

acute myocardial infarction and suggests the presence

coronary plaques, neoatherosclerosis deﬁned by OCT

of predisposing lesions or patients to plaque rupture.

can be other pathological structures, such as ﬁbrin

Vessel healing at the culprit site in patients treated

accumulation and excessive inﬂammation (hyper-

with DES for acute myocardial infarction was sub-

sensitivity) (9). Because these structures look simi-

stantially delayed compared with the target site in

larly dark on OCT, direct visual discrimination is not

those treated with DES for stable angina (6). Because

possible (9). Therefore, readers should keep the

necrotic core is an avascular structure, the anti-

limitations of OCT in mind.

proliferative drug of embedded struts may be persis-

Although neoatherosclerosis causes VLST, there is

tent for a longer period after stent implantation (5).

little research on the proper treatment. Considering

Consequently, the delayed arterial healing may sup-

that neoatherosclerosis is a kind of atherosclerosis,

press endothelization and cause dysfunctional endo-

the long-term maintenance of potent statin therapy

thelium, eventually leading to the development of

for lowering low-density lipoprotein cholesterol dur-

neoatherosclerosis.

ing follow-up may have potential beneﬁts to inhibit

Although the present study demonstrates the

the development of neoatherosclerosis (8).

clinical features of in-stent plaque rupture, there are

Stent therapy is a major step forward in the treat-

several deﬁciencies. The common limitation of

ment of patients with ischemic heart diseases. How-

recent prospective OCT registries is that there were

ever, atherosclerosis still occurs within neointima,

no comparable groups consisting of asymptomatic

and it worsens long after stent implantation. We have

patients with similar implant duration and stent

solved

type (1–3). Thus, results from these studies were

ischemic heart diseases, but we are standing at the

mainly descriptive, and there was a limit to the

starting line again for the prevention and treatment

interpretation of study results. As shown in the au-

of neoatherosclerosis.

topsy

stent

atherosclerosis

registry,
was

an

the

majority

incidental

of

ﬁnding

many

problems

in

the

management

of

neo(5).

Because previous studies have investigated neo-
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