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Three cases of very late thrombosis after bare-metal

stenting

Abstract

Very late Stent thrombosis is a rare but potentially serious complication. VLT have a severe
clinical outcomes due to a high risk of cardiac death. The mechanisms of VLST after BMS
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are not yet fully elucidated until now. Here we report three cases of VLST after successively

eight, eleven and two years of BMS implantation.
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Introduction

Definitely, very late stent Thrombosis (VLT) is an extremely
rare complication of bare metal stent (BMS) due to an effective re-
endothelialization almost a month after the angioplasty.' Yet, we have
recently focused on very late thrombosis (VLT) of the bare metal stent
(BMS). This event is always serious because it’s responsible for high
mortality due to acute myocardial infarction (AMI) or sudden cardiac
death.>® Here, we report cases of three patients presenting VLT of
BMS.

The first case

A 53year-old male without cardiovascular risk factor was admitted
to our hospital in 2005 due to an inferior AMI. The culprit lesion
was thrombotic occlusion of proximal right coronary artery (RCA).
Primary percutaneous coronary intervention to RCA with a BMS
(3.00x24mm; Liberté®; Boston scientific, Natick, Massachusetts)
was done with an excellent result. No post-dilatation was needed.
Dual antiplatet therapy was prescribed for one month (Clopidogrel
75mg once a day). Then; aspirin (ASA) was prescript alone for life.
Eight years later, he suffered from a severe chest pain relevant to a
recurrent inferior AMI. Hence, he was immediately referred for
a primary angioplasty. In-stent huge thrombosis was located in the
proximal edge of the stent of the RCA. IC stent® (Siemens Healthcare
GmbH, Erlangen, Germany) had showed an underdeployment of the
stent. Then, a predilatation with a non compliant Balloon had restored
a TIMI III flow. He was discharged five days later with a daily 75mg
of clopidogrel for 12months and 100mg of ASA associated daily for
life (Figure 1-3).

The second case

A 59-year old male, smoker, was admitted for anterior AMI
with a cardiogenic shock in 2002. A primary PCI was done. In the
angiogram, there was an acute thrombotic occlusion of the first
segment of the LAD. A direct stenting of the culprit lesion was
done successfully with a BMS (3.5/9mm; Synchro; SORIN®; Costa
Mesa, California). No post-dilatation was done. Afterwards, he was
discharged on ASA (100 mg once daily) and ticlopidine (500mg once
daily for one month). Eleven years later, he was admitted again for
chest pain due to an anterior AMI. Emergency coronary angiography

revealed a total thrombotic occlusion of the stent of the LAD. On the
IC stent®, there wasn’t an underdeployment. A predilatation with a
balloon 2.5x15mm restored a TIMI III flow, then optimized by a non
compliant balloon dilatation 3x8mm with an excellent angiographic
result. He was discharged with DAPT (clopidogrel 75mg + ASA
100mg) for 3months then 100mg ASA daily alone long life. He was
seen 3months later, free of any symptoms (Figure 4-6).

Figure I Thrombotic occlusion at the proximal edge of the bare metal stent.

Figure 2 Underdeployment of stent on the IC stent®.
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Figure 3 Final result.

Figure 6 Final Result.
The third case

A 56year-old male, smoker, was admitted to our hospital in
January 2013 for an inferior AMI. The culprit lesion was thrombotic
occlusion of proximal right coronary artery (RCA). He had undergone
primary PCI to RCA with a BMS (2.75x20mm; Liberté®, Boston
scientific, Natick, Massachusetts) with an excellent angiographic
result. No post dilatation was done. A scheduled PCI of the circumflex
was done successfully with a drug eluted stent within two months
later. Two years later, in March 2015, our patient was admitted for
recurrent inferior AMI. Urgent angiography revealed a total occlusion
of the proximal edge of the stent with a huge thrombosis. In IC
stent®, there wasn’t an underdeployment of the stent. Intracoronary
thrombus aspiration was performed and thrombus was extracted from
the coronary artery with subsequent restoration of the thrombosis in
Myocardial Infarction (TIMI) 3 distal flow. The patient was discharged

Figure 4 Thrombotic occlusion of the proximal LAD. with DAPT for 12months (Figure 7 & 8).

Figure 5 Excellent deployment of the stent in the IC stent®. Figure 7 Thrombotic occlusion of the RCA.
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Figure 8 Final result.

Discussion

According to definitions set by the Academic Research
Consortium, VLT refers to any stent thrombosis beyond 1 year after
stent implantation.* VLT of BMS is a too scare event.’ Long-term
follow-up studies revealed that VLT could occur at a rate of 0.1%
per year even in patients with BMS implantation.® Some conditions
are associated with a higher risk of VLT such as calcified lesions,
vein graft intervention, prior myocardial infarction, prior coronary
artery bypass graft operation, prior cerebrovascular accident, prior
congestive heart failure and presence of peripheral vascular disease.’

Doyle et al.,” reported that the incidence of stent thrombosis
associated with BMS is 2% in 10years. Despite remaining an
uncommon complication of PCI, when stent thrombosis occurs, it
can be catastrophic, commonly presenting as AMI (60%) or sudden
cardiac death (20%).%

We report cases of very late stent thrombosis occurring successively
at eight, eleven and two years after stent implantation. To the best of
our knowledge, the most delayed case of BMS occlusion is thirteen
years after stent implantation.’

Physiopathology and anapathology

Presumed causes of bare-metal stent thrombosis, both early and
late, include noncompliance with antiplatelet agents.!” an exercise-
induced procoagulant state !, brachytherapy '?, small stent size, and
underdeployment of a stent.!* The pathogenesis of VLT hasn’t been
yet completely known. BMS doesn’t have an antiproliferative coating
that can cause local hypersensitivity reactions. Several hypotheses
are trying to explain mechanisms of VLT: stent underdeployment or
undersizing and rupture of new atherosclerotic plaque. Histopathology
studies in patients with VLT are currently very limited. Therefore,
many suggest that new atherosclerotic progression occurs inside
the implanted stent without peri-strut inflammation. Therefore, in
order to understand the physiologic mechanisms of VLT of BMS, a
monocentric study' had identified 42 patients with VLT. Evidence
for fragments of atherosclerotic plaques, such as foamy macrophages,
cholesterol crystals, and thin fibrous cap, was predominantly seen in
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VLT (31%). Plasma level of total cholesterol and triglyceride were
significantly higher in VLT cases with atherosclerotic fragments as
compared with those without.

Studies with intravascular ultrasound (IVUS) from the BMS era
have shown that 94% of stent thrombosis cases demonstrated at least
one abnormal IVUS finding (stent under-expansion, malapposition,
inflow/ outflow disease, dissection, or thrombus), while angiography
demonstrated an abnormality in only 32% of cases.'® The disruption
of neo-atherosclerosis plaque represents the main cause of VLT found
by IVUS.' In our patients, we didn’t perform intravascular ultrasound
or OCT study before coronary angioplasty, so we couldn’t comment
on the exact mechanism of ST."” IC stent®, a stent visualization
enhancement technique, had shown an underdeployment in the first
case, only. Thus, an important contributing factor seems to be initial
stent undersizing and malapposition of the stent. Although we had
neither IVUS nor OCT in our cath lab, we have enhancement imaging
technique (IC stent®). Therefore, it should be emphasized that
meticulous PCI technique is important and in cases of uncertainty, IC
stent® can give the information needed in order to guide angioplasty
and optimize stenting.

Our patients had also undergone their first PCI, following an acute
myocardial infarction. Brodie and al.,'s found that the frequency
of ST after primary PCI for STEMI is high with both BMS and
DES and continues to increase to at least 1lyears with BMS and
to at least 4.5years with DES. He also reports that most of the late
stent thromboses with BMS had severe restenosis associated with
thrombotic occlusion, indicating that restenosis with BMS can occur
very late in some patients and can result in VLT.

Conclusion

We would like to emphasize the risk of very late stent thrombosis
that may be associated with BMS. Therefore, it should be emphasized
that meticulous PCI technique is important and in cases of uncertainty,
IC stent® might be necessary, and it can give the information needed
in order to guide angioplasty and optimize stenting. Regarding our
cases, we believe that late malapposition is the main mechanism of
VLT. So, IC stent® is helpful in these situations.
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