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ABSTRACT 

Late-acquired incomplete stent apposition (ISA) is frequently observed after drug-eluting stent (DES) implan-
tation. Most incidences of late-acquired ISA induced by positive vascular remodeling were of the focal type and 
occurred in a single vessel. We present an unusual case of a 45-year-old male subject diagnosed with late-acquired 
ISA that occurred in multiple vessels. (Korean Circ J 2010;40:50-53) 
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Introduction 

 
Several reports have been published on late-acquired 

incomplete stent apposition (ISA) after drug-eluting st-
ent (DES) implantation, particularly sirolimus-eluting 
stent (SES).1) Most incidences of late-acquired ISA in-
duced by positive vascular remodeling were of the focal 
type and occurred in a single vessel. However, multi-
vessel ISA with extensive forms have not been reported 
as yet. 

In the present case study, extensive late-acquired ISA 
occurred throughout two vessels, namely the left ante-
rior descending artery (LAD) and the right coronary 
artery (RCA). 

 
Case 

 
A 45-year-old male patient was admitted with effort-

induced chest pain for a month. He presented no car-
diovascular risk factors except for dyslipidemia. The 

electrocardiogram was sinus bradycardia without any 
ischemic changes such as changes in ST-T. Further-
more, the echocardiogram showed no regional wall mo-
tion abnormality with normal ejection fraction. How-
ever there was significant ST segment depression at 
Bruce protocol stage 1 during the treadmill test. A multi-
detector computed tomogram revealed total occlusion 
with positive vascular remodeling at proximal LAD and 
middle RCA.  

Diagnostic coronary angiography (CAG) was per-
formed. The CAG revealed a total occlusion in distal 
RCA and significant stenosis in mid RCA and proxi-
mal to mid LAD (Fig. 1). The patient underwent per-
cutaneous coronary intervention (PCI) at the mid to 
distal RCA with a 3.0 by 33 mm Cypher (Cordis, Miami 
Lakes, FL, USA) with 20 atmospheres {minimal lumen 
diameter (MLD) 2.72 mm}.  

To revascularize the LAD lesion, DESs were success-
fully implanted with a 3.5 by 23 mm Cypher and 3.0 
by 23 mm Cypher with 20 atmospheres covering pro-
ximal to mid LAD with overlapping technique (MLD 
2.93 mm). Intravascular ultrasound (IVUS, Atlantis Plus 
40 MHz; Boston Scientific, Natick, MA, USA) was 
then performed with a pullback speed of 0.5 mm/sec 
from distal to middle RCA and from middle to pro-
ximal LAD. Nine months later, a scheduled follow-up 
CAG was performed (Figs. 2 and 3).  

A subsequent IVUS showed that there was remark-
able separation between the stent struts and the vessel 
wall indicating the extensive development of the late-
acquired ISA in the stented segments of both LAD and 
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RCA. The maximum and mean depth of ISA in LAD 
was 0.89 mm and 0.5 mm respectively, while that of 
ISA in RCA was 1.09 mm and 0.63 mm respectively. 
The length of ISA in LAD and RCA was 34.2 mm and 
26.2 mm respectively. Furthermore, focal stent fracture 
also existed within the stent body in RCA. The stent 
strut-free length was 1.42 mm. The patient received 100 
mg of aspirin as well as 75 mg of clopidogrel as part of 
the antiplatelet therapy. There was no evidence of any 
major adverse cardiac events during a 25-month follow-
up period, post detection of late-acquired ISA. 

 
Discussion 

 
ISA is the IVUS finding of lack of contact between 

stent struts, not overlying a side branch, and the un-

derlying arterial wall. Late ISA may be due to either per-
sistence of acute ISA occurring at the time of stent im-
plantation or late-acquired ISA only being detected 
during a follow-up analysis.2) 

Many cases have previously reported the incidence 
of late-acquired ISA after DES implantation.2-4) Such 
phenomena were more frequently observed after SES 
implantation.5) The present case study was also about 
the stent fracture and late-acquired ISA after SES im-
plantation. However, this was a rare occurrence of ex-
tensive late-acquired ISA in multiple vessels with the 
evidence of stent fracture. 

Several mechanisms of late-acquired ISA have been 
postulated, including: 1) positive vascular remodeling 
with or without an increase in plaque area, 2) plaque or 
thrombus dissolution primarily in patients presenting 

A B

Fig. 1. Coronary angiography at pre-intervention. A: right coronary artery. B: left coronary artery. 

A B

Fig. 2. Intravascular ultrasound (IVUS) images of sirolimus-eluting stents in left anterior descending artery (LAD). A: post-stenting IVUS. The
stent struts were well apposed to the vessel wall at the time of implantation. B: nine month follow-up IVUS. Incomplete stent apposition
was found diffusely from proximal to distal LAD (a-e) at the follow-up. *incomplete stent apposition. 
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acute coronary syndromes, 3) chronic stent recoil, 4) 
decrease in plaque, and 5) ISA not being recognized at 
implantation and only being detected during follow-
up analyses.2)3)6) 

Hong et al.7) reported that the incidence of late-ac-
quired ISA after DES implantation during a 6-month 
follow-up analysis was 12.1% and the average length of 
ISA was 3.9±1.4 mm. In their study, the majority of 
late-acquired ISA cases were focally distributed. Unlike 
the ISA pattern frequently observed, our case showed 
late-acquired ISA occurring throughout all treated seg-
ments, which conformed to the so-called “extensive ISA” 
pattern in both LAD and RCA. In the IVUS analysis of 
LAD, the mean external elastic membrane (EEM) vol-
ume was 13.9 mm3/mm at post stenting and 16.6 mm3/ 
mm at follow-up. In RCA, the mean EEM volume was 
12.9 mm3/mm at post stenting and 16.0 mm3/mm at 
follow-up. There was a significant interval change in the 
mean EEM volume but not in the mean stent volume 
in LAD (7.5 mm3/mm at post stenting vs. 8.0 mm3/mm 
at follow-up) and RCA (7.0 mm3/mm at post stenting 
vs. 6.8 mm3/mm at follow-up). As compared to the post-
stenting, the mean EEM volume at follow-up was in-
creased in both LAD and RCA (19% and 24%, respec-
tively). This suggested that positive vessel remodeling 
along with all treated segments was the main mecha-
nism of our late-acquired ISA case. However, this is not 
a common phenomenon. The main cause of our exten-
sive ISA remains unclear, but we postulate that hyper-
sensitivity against the drug or polymer may contribute 
to this phenomenon. 

Additional IVUS finding of the present case was that 
stent fracture occurred in mid to distal RCA segment, 
which had high angulations.8-11) We were unable to con-
vincingly determine whether the stent fracture was as-

sociated with ISA or not. However, there was no dif-
ference in the lumen area between segments of ISA and 
stent fracture. We can assume that fracture occurred 
after the whole drug had been released since there was 
no in-stent restenosis found in fractured segments, and 
the lumen area in fractured segments was almost same 
with the overall lumen area. 

Till now, the manifest guideline of antiplatelet ther-
apy for ISA is still controversial. However, according to 
recent findings, this therapy may exert potential bene-
fits if it is continued for longer than one year in pa-
tients with DES.12) Thus, we assume that dual antipla-
telet therapy over a one-year duration should be con-
sidered in the case of ISA. 

The present case study calls for more attention to 
late-acquired ISA after DES implantation. As DES is 
frequently used for coronary heart disease, more care-
ful long-term follow-up studies are required to assess 
the significance of late-acquired ISA and to establish rea-
sonable therapeutic guidelines that may include anti-
platelet therapy. 
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