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ABSTRACT 

A 73-year-old male patient suffered from very late 
stent thrombosis occurred 6 years after sirolimus- 
eluting stent (SES) implantation in the ostial and 
proximal left anterior descending coronary artery 
(LAD). He presented emergently with cardiogenic 
shock and emergent coronary angiography showed 
thombus in the ostial stent and in the ostial left cir- 
cumflex artery. Optical coherence tomography found 
delayed healing on the ostial stent. Acetylcholine 
provocation test had also shown severe provoked 
coronary spasm in all coronary arteries 28 months 
after SES implantation which suggested the associa- 
tion of severe coronary endothelial dysfunction as a 
potential mechanism of very late stent thrombosis. 
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1. INTRODUCTION 

Several mechanisms of very late stent thrombosis (VLST) 
after drug-eluting stent (DES) implantation have been 
proposed such as delayed healing [1,2] and/or inadequate 
intimal coverage [3,4], malapposition [5], low response 
to antiplatelet agents [6], plaque rupture of in-stent neo- 
atherosclerosis [7], and coronary endothelial dysfunction 
[8-15]. However, there is still space to be elucidated for 
understanding the VLST well. Here, we present an inter- 
esting case with VLST after sirolimus-eluting stent (SES) 
implantation which suggests the association of severe 
coronary endothelial dysfunction as a potential mecha- 
nism of VLST. 

2. CASE 

A 73-year-old man was referred to the previous hospital 
with chest oppression and cardiogenic shock. A 12 lead 
electrocardiogram showed ST segment elevation in leads 
V1-6 and diagnosed as acute ST-segment elevation 
myocardial infarction. His hemodynamics was collapsed 
and successfully resuscitated. Nitroglycerine was admin- 
istrated. Then, he was transferred to our hospital for the 
interventional treatment. His coronary risk factors were 
hypertension and former smoking. He suffered from 
acute coronary syndrome 6 years ago. A SES stent was 
implanted in the proximal left anterior descending coro- 
nary artery (LAD). There was no other significant coro- 
nary stenosis. Follow-up coronary angiography, which 
was performed as a routine work without angina symp- 
toms, showed no abnormality in the stent but acetylcho- 
line provocation test was positive in all coronary arteries 
in which total occlusion was observed in LAD and left 
circumflex coronary artery (LCx) 28 months after the 
SES implantation (Figure 1). He had been well with 
prescription of aspirin but not thyenopiridine at this 
presentation. Benidipine and nicorandil had been also 
prescribed. Emergent coronary angiography revealed 
subtotal occlusion of both LAD and LCx with thrombus 
at the ostium (Figure 2). Stent fracture was not observed 
by angiography (Figure 2) and intravascular ultrasound. 
Thrombus aspiration was performed with aspiration 
catheter TVACTM (Nipro, Osaka, Japan) followed by 
insertion of filterwire FiltrapTM (Nipro, Osaka, Japan) in 
both arteries. Frequency-domain optical coherence to- 
mography C7 DragonflyTM (LightLab, MA, USA) (Fig- 
ure 3) showed white thrombus on the surface of stent 
struts in the proximal stent. Almost all of the struts 
showed intimal coverage except for a few struts with 
delayed healing in the ostial part where mural thrombus  *Corresponding author. 
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Figure 1. Follow-up coronary angiography 28 months after 
sirolimus-eluting stent implantation. At control angiogram, 
there were no significant stenosis or in-stent restenosis. After 
acetylcholine provocation, severely diffuse spasm with subtotal 
occlusion was provocated in all coronary arteries. 
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Figure 2. Control coronary angiograms at the index emergent 
percutaneous coronary intervention. Emergent coronary an- 
giography revealed subtotal occlusion with thrombus in both 
ostial left anterior descending coronary artery and left circum- 
flex coronary artery. Red arrows indicate thrombus. Magnified 
delineated box indicates sirolimus-eluting stent without frac- 
ture. 
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Figure 3. Optical coherence tomography after thrombus aspira- 
tion at the percutaneous coronary intervention. White thrombus 
excisted on the surface of struts in the proximal stent. Struts in 
the distal part of the stent was covered with intimal hyperplasia 
but delayed healing was suspected in the ostial part where mu- 
ral thrombus existed. 
 
existed. There was mild intimal hyperplasia but not rup- 
tured plaque near the thrombus in the proximal segment  

of LCx by intravascular ultrasound. NoboriTM stent (Te- 
rumo, Tokyo, Japan) was implanted to cover the previous 
stent crossing over the LCx and post dilatation was per- 
formed with kissing balloon technique. Follow-up coro- 
nary angiography showed no restenosis or malapposition 
8 months later. 

3. DISCUSSION 

In this case, the mechanisms of VLST might have been 
delayed healing of stent struts in association with coro- 
nary endothelial dysfunction. The intimal coverage was 
detected in almost areas of stent except for the ostium, 
where mural thrombus existed. In addition to delayed 
healing of stent struts that has been well known as a 
cause of VLST [1,2], this case report proposed the severe 
coronary spasm as an additional mechanism of VLST. 
Spasm was not detected at the time of emergent an- 
giography probably due to nitroglycerine administration 
before angiography.  

Thrombus was observed in both the ostial LAD and 
the ostial LCx. We suspect that both thrombus might be 
formed at the same time due to severe spasm in both 
LAD and LCx. This patient had no symptoms after SES 
implantaion for six years. However, late coronary an-
giography showed severe provoked coronary spasm in all 
coronary arteries. Coronary spasm has been reported to 
occur without symptoms [14,16]. Thus, we suspect se-
vere coronary endothelial dysfunction might have influ-
ence on the occurrence of VLST. Although this patient 
was prescribed calcium channel blocker and nicorandil 
after follow-up coronary angiography, dose might have 
been inadequate to prevent spasm. We can not exclude 
the possibility that thrombus was initially formed at the 
ostial LAD followed by migration into the ostial LCx.  

Coronary endothelial dysfunction after SES implanta- 
tion has been reported [8-15]. Acetylcholine provocation 
or exercise test has revealed vasoconstriction in the seg- 
ment distal to the implanted stents. In this case pro- 
voked spasm was shown in all coronary arteries but not 
only in stented vessel. Thus, although spasm provocation 
test was not performed before stent implantation, SES 
might have exaggerated the spasm severity. The associa- 
tion of coronary vasospasm with SES implantation, 
which has the possibility of induced endothelial dysfunc- 
tion, should be cared especially in Asian countries, where 
a high prevalence of coronary vasospastic angina [17,18] 
is known, from the standpoint of VLST. 
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