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Introduction

Stent fracture is a rare and dangerous complication following 
coronary stenting. It can cause stent restenosis or thrombus, 
and the incidence rate of stent fracture is 1.7–7% (1).  
Treatment of stent rupture depends on the type of stent 
rupture and the severity of clinical events. Comprehensive 
analysis of the possible causes of stent fracture, careful 
observation of morphology, and consideration of patients’ 
symptoms will help select a reasonable treatment strategy.

Case presentation

A 67-year-old man was hospitalized in April 2020 due to 
chest pain. The patient had a 5-year history of precordial 
chest pain, and the chest pain worsened for 1 month. 
He had been diagnosed with acute inferior myocardial 
infarction 5 years ago, at which time angiography had 
revealed double vessel disease involving the diagonal branch 
and proximal right coronary artery (RCA) (Figure 1A). The 
patient had undergone percutaneous coronary intervention 
(PCI) with a 3.5 mm × 29 mm Partner™ stent (sirolimus-
eluting stent, Lepu Medical Technology Co., Ltd., Beijing, 
China) in RCA (Figure 1B). His symptoms had been relieved 
after the PCI, and secondary preventative medications were 
taken regularly (clopidogrel was stopped after 1 year, aspirin 
and statin were continued).

Unfortunately, 2 years ago, the patient had another 
acute inferior wall myocardial infarction. Urgent coronary 

angiography showed visible stents in the RCA’s proximal and 
middle segments, with in-stent total occlusion (Figure 1C).  
After the thrombus was aspirated, a 4.0 mm × 33 mm 
Partner stent was implanted in the RCA (Figure 1D), 
considering that the prior smaller stent may have been 
associated with re-occlusion. His past medical history 
included hypertension for 10 years, hyperlipidemia for  
5 years, and smoking for 40 years. His brother had coronary 
heart disease and had undergone stent implantation.

After hospitalization, no obvious abnormalities were 
detected upon physical examination, and secondary 
prevention treatment was prescribed. Tests revealed that the 
patient was negative for creatine kinase-MB, troponin, and 
N-terminal pro-brain natriuretic peptide. Echocardiography 
revealed left ventricular ejection fraction (68%) was in the 
normal range, and the motion of the basal segment of the 
posterior wall and the inferior wall of the left ventricle was 
slightly weakened. Coronary angiography revealed a zig-
zag shape and visible stents in the RCA’s proximal segments; 
stent fracture could be seen at the RCA first turning point 
(Figure 1E,F), with coronary blood flow of grade TIMI 3. 

An optical coherence tomography (OCT) catheter 
(ImageWire, LightLab Imaging, Westford, MA, USA) 
was used for further evaluation. We found a complete 
2-layer stent fracture in the proximal part of the RCA with 
a length of 1.3 mm without stent struts in the middle of 
the prior stents; the mean diameter of the lumen without 
struts was 4.59 mm (Figure 1G). Considering this patient’s 
careful consideration with atypical chest pain, no basis of 
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myocardial ischemia, and RCA blood flow unobstructed, we 
did not perform any further interventional measures. The 
patient was discharged 2 days later, and no recurrent chest 
discomfort was reported during the 3-month follow-up. 

Discussion

This report describes a case of a rare complete double-
layer stent fracture in a 67-year-old man. The patient 
had displayed acute inferior wall myocardial infarction 
5 and 3 years before this admission and was treated with 
stent implantation on both of those occasions. Coronary 
angiography revealed a zig-zag shape with a possible stent 
fracture in the RCA. The fracture morphology of the stent 
was observed by OCT imaging. Stent fracture is a rare 
complication after PCI, leading to restenosis, thrombosis, 

vessel injury, and aneurysm formation (2,3). 
Reports have shown that the coronary artery’s motion 

is the main cause of fracture, whereby angulation of the 
coronary artery and shear stress potency near the proximal 
portion of the coronary become changed after stenting (4).  
The stent fracture was associated with a long-stented 
segment, RCA location, and metal overlap (5). Moreover, 
Ge et al. found that stent fracture is associated with higher 
mortality in patients with type-2 diabetes treated by 
implanting a second-generation drug-eluting stent, and 
type IV stent fracture was seen more often in patients 
with diabetes (6). For the case featured in this report, 
the proximal RCA location with the long stent, motion, 
and shear stress may have been the main reason for stent 
fracture. Another possible reason for stent fracture may have 
been related to the bigger size stent implantation within the 

Figure 1 Images of coronary angiography and stent fracture in the RCA by OCT. (A,B) Images of coronary angiography and PCI 5 years 
ago. Severe stenosis in the proximal segment of RCA (A); post-stent angiography of RCA (B). (C,D) Images of coronary angiography 
and PCI 2 years ago, acute occlusion in the proximal segment of RCA (C), post-stent angiography of RCA (D). (E,F) Images of coronary 
angiography with complete stent fracture. Stents fracture in proximal RCA (E), zig-zag shape, and stent fracture at the first turning point 
of RCA with blood flow of grade TIMI 3 (F). (G) Images of stent fracture in the RCA by OCT. RCA, right coronary artery; OCT, optical 
coherence tomography; PCI, percutaneous coronary intervention. 
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smaller one. The struts of the first stent of diameter 3.5 mm 
may have been damaged with post-dilation of the 4.0 mm 
non-compliant balloon. The reason for the fracture of the 
second stent strut was not clear.

Several management options for stent fracture include 
conservation, use of the stent-in-stent technique, and 
surgical correction. The treatment principles depend on 
the type of stent fracture and the severity of clinical events. 
For stent fracture-induced restenosis or thrombosis, 
it is generally recommended to try to avoid re-stent 
implantation. Additionally, long-term antiplatelet therapy 
should be used regardless of whether or not clinical events 
accompany stent fracture. For our patient, conservative 
management depended on the appearance of enough 
coronary lumen area with good antegrade blood flow 
through the complete stent fracture. At the time of coronary 
angiography, the zig-zag part was more like 2 separated 
double-layer stents with the no-stent area between. As 
in-stent restenosis or thrombosis was not present in the 
OCT images, and there was no lesion stenosis in the area 
between the stents, conservative therapy was reasonable. 
It was suggested that during PCI, we should attach great 
importance to the anatomic characteristics of the coronary 
artery and avoid long stent implantation in severe tortuous, 
angled, or calcified vessels.

Conclusions

Stent fracture is a rare and dangerous complication that 
may follow coronary stenting. We should analyze the 
causes of stent rupture, carefully observe the form of stent 
rupture, and combine these findings with patients' clinical 
manifestations to optimize patient outcomes. 
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