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ARTICLE INFO ABSTRACT

Introduction: Stent fracture (SF) is an uncommon complication after coronary stent 
implantation. This complication can be associated with restenosis, stent thrombosis 
and, in rare cases, with aneurysm/pseudoaneurysm development. Considering the 
low incidence of coronary aneurysms associated with SF, their treatment may prove 
challenging and needs careful planning, either we choose percutaneous or surgical 
approach. 

Case Presentation: We present the case of a 77-year-old male with inferior ST-
segment elevation myocardial infarction. At coronary angiography proximal stent 
thrombosis of right coronary artery was found and SF with very long displacement 
was identified. After vessel recanalization with rheolytic thrombectomy, using a 
multimodality imaging, a giant coronary aneurysm was diagnosed. We proceeded to 
percutaneous correction and, with intravascular ultrasound guidance, a long everolimus 
eluting stent was implanted bridging proximal and distal necks of the aneurysm. This 
created a supporting structure and a safe landing zone for two overlapping covered 
stents, which effectively sealed the aneurysm. The CT-scan showed total exclusion of the 
aneurysm and good patency of the stents.

Conclusion: A complete SF (type III or IV) can be associated to coronary aneurysm. 
An optimal procedural management of this complication allowed a successful technical 
result and good clinical outcome.
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Introduction
Stent fracture (SF) represents a rare complication after coronary 

stent implantation. This complication is commonly associated 
with restenosis/reocclusion or late/very late stent thrombosis; 
conversely cases of stent fracture associated with aneurysms 
or pseudoaneurysm are rarely reported. Low incidence of this 
complication can lead to a very challenging diagnosis. Intravascular 
imaging in these situations can be useful to promptly achieve 
the diagnosis and even more in the planning of an appropriate 
interventional strategy with the aim to obtain an optimal result and 
to improve patient’s outcome.

History of Presentation
A 77-year-old patient, previously treated with multivessel 

percutaneous revascularization, presented with inferior ST-
segment elevation myocardial infarction. In his medical history 
there was multiple coronary risk factors, including hypertension, 
hyperlipidemia, type-2 diabetes mellitus, smoking history, chronic 
kidney disease, peripheral artery disease; furthermore, the patient 
was affected by paroxysmal atrial fibrillation on oral anticoagulant 
therapy. In the CathLab, proximal stent thrombosis of right coronary 
artery (RCA) (Figure 1A) and good patency of previously implanted 
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stents on the left coronary artery were detected. After comparison with previous procedure, it was possible to identify the presence of a 
stent fracture with very long displacement (Figure 1B).

Figure 1: Proximal stent thrombosis of right coronary artery (A); evidence of stent fracture (red arrows) with very long 
displacement (B).

Management
Using “mother-and-child” extension catheter technique 

to maximize backup due to shepherd crook origin of RCA, we 
performed rheolytic thrombectomy and, after vessel recanalization, 
the presence of a massive thrombotic occlusion with wide spread of 

contrast dye was identified (Figure 2). Our diagnostic hypotheses 
were:

a) The possible presence of a giant coronary aneurysm/
pseudoaneurysm or 

b) The possible rupture of the vessel wall.

Figure 2: Wide spread of contrast dye in mid-RCA, outlining a giant aneurysm.
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Indeed, both complications can occur in case of stent fracture. 
Absence of pericardial effusion by echography and use of 
intravascular ultrasound (IVUS) imaging suggested the presence 
of a giant coronary aneurysm and subsequently the percutaneous 
repair was planned. 

We performed IVUS guided implantation of a 48 mm long 
everolimus eluting stent (EES), bridging proximal and distal 
aneurysm necks, where previous fractured stent segments were 
visible, to create a supporting scaffold in order to provide a safe 
landing zone for deploying multiple covered stents (Figure 
3). We implanted two overlapping 3.5x24 mm single-layer 

polytetrafluoroethylene covered stents (BeGraft, Bentley InnoMed 
GmbH, Lotzenäcker 3, 72379 Hechingen, Germany), being 24 mm 
the maximum available length. We implanted firstly the proximal 
covered stent in order to facilitate tracking of the second one and to 
avoid the dislodgement of stiff covered stents. After the deployment 
of covered stents, the aneurysm was successfully excluded (Figure 
4). Intra-hospital course was unremarkable. CT-scan showed a 3.5 
cm width, 4.4 cm long aneurysm involving the middle segment of 
RCA. Contrast injection showed total exclusion of the aneurysm and 
good patency of implanted stents (Figure 5). One-year follow-up 
was uneventful.

Figure 3: IVUS guided implantation of a long drug eluting stent covering aneurysm edges. Evidence of stent’s malapposition 
in the middle part of the aneurysm (Box 2).

Figure 4: Final result.
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Figure 5: CT-scan showed good patency of covered stents (A); Contrast dye injection allowed to confirm complete sealing of 
the 3.5 cm aneurysm (B).

Discussion
SF is an uncommon complication in new generation DES era, 

ranging from 1.7 to 7.7% [1]. SF is the result of the interactions 
between multiple factors: stent structure, stented segment length, 
pulsatile and non-pulsatile forces and plaque morphology. Multiple 
variables have been associated with an increased rate of SF: RCA 
lesions treated with sirolimus eluting stents (SES), stent length, 
stents in angulated/tortuous vessels (hinge points), calcific lesions, 
vein grafts, and overlapping stents [1]. The clinical presentation of a 
SF is variable, ranging from asymptomatic to sudden cardiac death. 
SF may result in perforation, restenosis or reocclusion, migration 
of the stent segments, pseudoaneurysm formation, embolization 
and late and very late thrombosis associated with acute coronary 
syndrome and poor prognosis [1]. Due to the low incidence of this 
complication, it becomes evident the difficulty in diagnostic and 
therapeutic management. In our case the SF presented in an acute 
setting with massive thrombosis of a giant aneurysm. The SF of the 
case reported, was a type IV according to Allie et al. classification 
[2] with a very long stent displacement. Complete SF (type III or 
IV) are often associated with coronary aneurysm, but a prompt 
identification and an “optimal” procedural management of this 
complication allow a successful technical result and a good clinical 
outcome [3]. In our patient, after the vessel recanalization, it was 
crucial the differential diagnosis between coronary perforation and 
giant coronary aneurysm. Imaging played a key role: absence of 
pericardial effusion by transthoracic echocardiography, and IVUS 
images, sustained the hypothesis of giant coronary aneurysm. 

The possible therapeutic strategies included: surgical 
resection, balloon or stent-assisted coil embolization or covered 

stent exclusion [4]. In our case, in an acute setting, we opted for the 
covered stent exclusion, adopting a new procedural planning. The 
first step was the implantation of a long EES (48 mm) to provide 
a supporting structure, to avoid covered stent dislocation inside 
the aneurysm/pseudoaneurysm and to prevent a new fracture 
due to the continuous mechanical stress. As expected, after the 
everolimus-eluting stent implantation there was no aneurysm 
sealing. The second step was the implantation of covered stents; 
we had to use an overlap of two stents in order to completely 
exclude the aneurysm, since the maximum length available of those 
devices was inferior to the aneurysm length. All the diagnostic 
and therapeutic steps were pursued with a multimodality imaging 
including angiography and IVUS [5].

Conclusion
SF is an uncommon adverse event, and its management is 

still not well established, given its low incidence and wide variety 
of presentation. In our case, the differential diagnosis between 
wall perforation and giant aneurysm has been crucial for the 
interventional procedure strategy. Multimodality imaging confirms 
its fundamental support for complex coronary percutaneous 
procedures. 
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