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ABSTRACT
Stent crumpling is a rare but potentially life-threatening complication of percutaneous coronary intervention (PCI). This report 
highlights a case of stent crumpling during a PCI procedure, its management, and the importance of advanced imaging techniques 
in diagnosing and addressing such complications. A 78-year-old man was admitted for elective PCI on the left anterior descending 
(LAD) artery following an acute anterior ST-segment elevation myocardial infarction (STEMI) treated with thrombolytic therapy. 
The patient exhibited significant ischemic changes on his electrocardiogram (ECG) and experienced persistent angina. During the 
PCI, two overlapping stents were deployed in the LAD. Post-dilation led to slow flow and thrombus formation in the LAD, rapidly 
progressing to cardiac arrest. Immediate resuscitation and intracoronary thrombolytic therapy were initiated. Intravascular ul-
trasound (IVUS) revealed stent crumpling, so the proximal stent folded within the vessel lumen. To solve this issue, the crumpled 
stent was crushed behind a newly deployed stent, followed by post-dilation, which restored TIMI flow grade III in the LAD.

1   |   Introduction

One of the life-threatening complications of percutaneous coronary 
interventions (PCI) is stent failure. Although novel generations of 
drug-eluting stents, modern imaging techniques, and more potent 
antiplatelets have improved coronary interventions, stent failure 
has been reported in up to 15%–20% of PCIs [1]. The main causes 
of acute stent failure are stent thrombosis (ST) and stent fracture 
(STF) [2]. Another cause of acute stent failure is stent dislodgement, 
which can lead to coronary artery or systemic embolization, stent 
thrombosis, acute myocardial infarction (MI), and death [3, 4].

Stent malposition is primarily driven by mechanical factors 
such as stent underexpansion, excessive vessel calcification, 

and poor stent deployment techniques [5]. Severe inapposition 
can occur after the unintentional crossing of a wire behind 
the stent. These issues can lead to stent crumpling within 
the lumen and immediately progress to lethal acute stent 
thrombosis [6]. Epidemiologically, stent failure is associated 
with higher rates of adverse clinical outcomes, including 
myocardial infarction and the need for target lesion revascu-
larization [7]. Advanced imaging techniques such as intravas-
cular ultrasound (IVUS) and optical coherence tomography 
(OCT) are crucial in diagnosing and managing these compli-
cations. This case highlights the importance of intravascular 
coronary imaging (ICI) like IVUS or OCT for the detection 
of technical issues during the procedure and post-procedural 
monitoring.
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2   |   Case Presentation

2.1   |   Case History/Examination

A 78-year-old man who experienced an acute anterior ST-
segment elevation myocardial infarction (STEMI) four days 
prior was admitted. The patient had no past medical history 
of comorbidities. During his STEMI, he received thrombolytic 
therapy with recombinant tissue plasminogen activator (r-tPA). 
Despite optimal treatment, he experienced persistent angina. 

Upon admission, his vital signs were stable: blood pressure was 
132/76 mmHg, heart rate was 88 beats per minute, and oxygen 
saturation was 96% on ambient air. His physical examination 
was unremarkable, with clear lung sounds on auscultation, no 
peripheral edema, and palpable regular peripheral pulses. A 
cardiopulmonary examination revealed a regular heart rhythm 
with no murmurs, rubs, gallops, or abnormal breathing sounds. 
Jugular venous pressure (JVP) was not elevated on his vascu-
lar examination. No bruits were heard over the carotid arteries. 
Capillary refill took less than 2 s.

2.2   |   Differential Diagnosis, Investigations, 
and Treatment

Laboratory evaluations demonstrated that routine blood tests 
were within normal limits. His electrocardiogram (ECG) re-
vealed significant ischemic changes, including Q waves, deep 
T wave inversion, and ST-segment alterations in the precordial 
leads. A transthoracic echocardiogram (TTE) showed regional 
wall motion abnormalities (RWMA), detecting hypokinetic seg-
ments in the anterior and apical walls, with a decreased left ven-
tricular ejection fraction (LVEF) of 35%. There was no significant 
mitral regurgitation (MR) or pulmonary hypertension (PHTN).

Summary

•	 Though rare, stented crumpling can lead to severe 
complications.

•	 Advanced intracoronary imaging and meticulous 
procedural techniques are essential for diagnosis 
and management, significantly improving patient 
outcomes.

•	 This case underscores the need to identify this ca-
tastrophe promptly using intracoronary imaging and 
appropriate intervention.

FIGURE 1    |    Coronary angiography showed significant and hazy lesions in the proximal and midportion of the LAD (Red arrow). Therefore, PCI 
on the LAD was planned.
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Coronary angiography was performed via right femoral artery 
access, revealing significant and hazy lesions in the proximal 
and mid-portion of the left anterior descending (LAD) ar-
tery (Figure 1). It was decided that we would proceed with ad 
hoc PCI during this session. However, the main obtuse mar-
ginal artery was scheduled for PCI in a subsequent session. 
Direct stenting was successfully performed using a Xience 
(Xpedition)3.0 × 33 mm stent for proximal LAD, followed by 
a Biomime Lineage 2.75 × 16 mm stent for the mid-portion of 
LAD, overlapping the proximal stent. Unfortunately, during the 
passage of the non-compliant balloon for post-dilation, the wire 
and guiding catheter were retracted once. However, the guiding 
catheter was re-engaged, and the wire (BMW Universal II) was 
passed through the target point again (Figure 1A,B).

After post-dilation, some filling defects were observed inside 
the stent, indicating stent thrombosis. Subsequently, slow flow 
was seen in the LAD, which rapidly progressed, and cardiac 
arrest occurred. Immediate defibrillation and cardiopulmo-
nary resuscitation (CPR) were performed, and intracoronary 
thrombolytic therapy with Alteplase was administered. The 
patient was successfully resuscitated, and a subsequent dye 

injection revealed Thrombolysis in Myocardial Infarction 
(TIMI) flow grade II in the LAD. Given our concern about the 
events, intravascular ultrasound (IVUS) was employed to in-
vestigate the cause. IVUS revealed stent crumpling so that the 
proximal stent folded on one side of the vessel, causing one 
edge to float inside the lumen (Figure 2). The guidewire was 
exchanged from BMW to Sion Blue to correct the abluminal 
wire passage (Figure 3A,B). The crumpled stent was crushed 
behind a newly deployed Supraflex 4.0 × 20 mm stent, followed 
by post-dilation with a non-compliant Sapphire 4.0 × 10 mm 
balloon. Multiple inflations were performed to ensure com-
plete expansion and proper stent apposition against the vessel 
walls. Final angiography confirmed TIMI flow grade III in the 
LAD, with adequate stent expansion and apposition confirmed 
by IVUS (Figure 4).

2.3   |   Outcome and Follow-Up

The patient was transferred to the cardiac care unit (CCU) 
post-procedure for close cardiac monitoring and further man-
agement. Serial ECGs and cardiac enzyme measurements were 

FIGURE 2    |    Stent crumpling was seen so that the proximal stent was folded on one side of the vessel (one edge was floating inside the lumen).

FIGURE 3    |    (A, B) Following post-dilation, some filling defects seemed to be inside the stent (stent thrombosis), then slow flow was seen in LAD, 
which worsened rapidly.
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planned to evaluate potential recurrent ischemia and assess 
myocardial damage. Four days after the procedure, the patient 
was discharged in stable condition with dual antiplatelet therapy 
(aspirin 80 mg and clopidogrel 75 mg daily). He was followed for 
several months, during which he remained asymptomatic with 
no further cardiac complaints. A graphical abstract of this event 
is provided in Figure 5.

3   |   Discussion

This case report presents the complex and challenging scenario of 
a 78-year-old male whose treatment was complicated due to a rare 
event, stent crumpling, during PCI for a significant culprit lesion 
in the LAD. This case highlights the probability of stent throm-
bosis caused by severe iatrogenic inapposition during the attempt 

FIGURE 4    |    (A) Angiography after new stent deployment (Supraflex 4 *20) and new post-dilation by non-compliant balloon (Sapphire 4*10). (B) 
Angiography confirmed TIMI flow III in LAD, and adequate expansion and apposition of the stent were confirmed.

FIGURE 5    |    (Graphical abstract): The graphical description of stent crumpling and its management.
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for post-dilation. It also emphasizes the critical role of intracoro-
nary imaging, including IVUS, in managing these complications.

Acute coronary stent thrombosis can be categorized into several 
types based on the mechanism of occurrence [8]. These com-
plications often require further intervention to be managed 
successfully to minimize stent failure and enhance patient out-
comes. Longitudinal stent deformation involves the compres-
sion or elongation of the stent along its length, usually due to 
procedural forces or intrinsic design weaknesses, resulting in 
complications like stent thrombosis. On the other hand, resul-
tant plaque prolapse involves the protrusion of plaque material 
through the stent struts into the lumen, increasing the risk of 
stent thrombosis and myocardial injury [5].

In the left main, stent thrombosis, malposition, and stent struts 
crossing an ostial side branch were identified as significant 
predictors of stent failure and subsequent events, highlighting 
the importance of imaging-guided PCI. Understanding these 
mechanisms is essential for improving procedural techniques 
to minimize mechanical complications during stent implan-
tation and its resultant fatal conditions [9]. Failure to deploy 
stents properly (for any reason) is a common problem, occur-
ring in 8.3% of cases [10]. Stent crumpling, as observed in this 
patient, is a recognized but uncommon complication of PCI. It 
typically occurs due to mechanical forces exerted on the stent 
during deployment or post-dilation, particularly in complex 
lesions characterized by heavy calcification and tortuosity 
[11]. In the present case, the crumpling happened during post-
dilation, which we noticed when we faced resistance in pass-
ing the non-compliant balloon. During this process, the wire 
unintentionally crossed the space behind the stent, and we did 
not notice the incident. Inflation of the balloon caused the de-
tachment of the stent from the coronary artery wall, and the 
stent crumpled unilaterally. The clinical consequences of stent 
crumpling are severe, often leading to acute complications such 
as stent thrombosis, acute myocardial infarction, and even pa-
tient death [12]. In this case, the patient developed thrombo-
sis formation and resultant no-reflow in the LAD, progressing 
rapidly to cardiac arrest. Early stent thrombosis (ST) has been 
linked to increased mortality rates both during hospitalization 
and within the first 30 days following primary PCI [13].

Effective management of stent crumpling involves prompt iden-
tification and intervention. Advanced imaging techniques such 
as IVUS and OCT are essential for diagnosing stent-related com-
plications with greater sensitivity than conventional angiogra-
phy [5]. In this case, IVUS played a pivotal role in visualizing 
stent deformation and guiding the appropriate therapeutic strat-
egy. Once stent deployment fails, retrieval techniques such as 
the small-balloon method, two-wire technique, and loop snare 
can be used, or the stent can be crushed. These methods are typ-
ically employed for undeployed stents. For distorted, deployed 
stents, options are more limited, but the success rate of the 
crushing technique appears favorable [11].

Preventive strategies can reduce the risk of complications 
caused by the unintentional passage of the wire from the space 
between the stent and the lumen wall. These strategies include 
selecting the appropriate catheter type and size, ensuring thor-
ough predilatation if required, considering the severity of the A
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lesion, using buddy wires, and maintaining the guidewire's po-
sition throughout the procedure [11]. Incorporating a preventive 
strategy for stent crumpling involves careful fluoroscopic exam-
ination. This approach emphasizes the importance of advanced 
imaging techniques to detect and manage complications like 
stent crumpling early, thereby improving patient outcomes [9]. 
Therefore, it is crucial not to lose control of the wire before in-
flating the balloon. Otherwise, there is a risk of the wire cross-
ing extraluminally or abluminally.

There are studies that have shown that adequate stent expan-
sion, particularly complete apposition, is associated with better 
acute and long-term stent patency and clinical outcomes [8, 14]. 
Ensuring complete lesion coverage and avoiding landing zones 
within areas of residual plaque burden is critical to reducing the 
risk of stent thrombosis and restenosis [8].

This case highlights the critical role of IVUS in diagnosing and 
guiding the management of stent-related complications. The utili-
zation of IVUS has been proven to be a game changer in managing 
and preventing stent-related complications such as stent crum-
pling and thrombosis. IVUS provides high-resolution imaging, 
allowing for a detailed assessment of stent placement and inter-
action with arterial walls, identifying issues like underexpan-
sion and malposition that traditional angiography often misses. 
Studies have shown that IVUS-guided PCI results in better stent 
expansion and apposition, reducing major adverse cardiovascular 
events (MACE). Procedural enhancements facilitated by IVUS, 
such as more effective post-dilation and targeted thrombosis suc-
tion, significantly mitigate the risks associated with stent throm-
bosis and crumpling. Thus, IVUS is indispensable in ensuring 
optimal stent deployment and improving patient outcomes in PCI 
procedures, particularly in complex cases [15, 16]. We have pro-
vided similar cases of stent failure in Table 1.
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