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• 67 yo male 

• Diabetes and hypertension

• Stable angina 4 years ago -previous PCI to LAD with DES: no more 
details available

• Current clinical presentation
• Recent onset progressive typical angina CCS II /III

• Normal ECG

• Normal troponinx2

Case presentation



Stent failure as cause of new-onset unstable angina



Stents lose lumen over time

Report of a European Society of Cardiology-European Association of Percutaneous 

Cardiovascular Interventions task force on the evaluation of coronary stents in Europe: 

executive summary

Systematic review results: median, interquartile range and cumulative frequency of in-stent late lumen loss. 

BMS, bare metal stents; DES, drug-eluting stents.

Byrne et al. European Heart Journal 2015. 
doi:10.1093/eurheartj/ehv203

(Meta-analysis of 158 RCT trials)



Giustino G, et al. J Am Coll Cardiol. 2022 Jul 26;80(4):348-372.

Stent lumen loss:

Leads to clinical events in 3% 

of patients at 1 year



Waksman et al. Circ Cardiovasc Interventions 2020

Coronary stent failure
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Coronary stent failure



“IVUS-guided” PPCI with 2 DES
(3x32mm and 3x38mm)

56 yo patient admitted with inferior STEMI, “IVUS-guided” PCI

Angio-guided PCI always looks great (or at least OK) and can 
hide a bad PCI result



Angio-guided PCI always looks great (or at least OK) and can 
hide a bad PCI result

3 months later, readmitted because of Non-STEMI



Waksman et al. Circ Cardiovasc Interventions 2020

Coronary stent failure



• 82 yo male 

• MVD treated with CABG 30 years ago

• Now CCS II with normal LV and 
inferolateral wall ischaemia

• ISR of ostial RCA due to stent fracture

• Patent LIMA

• High bleeding risk

Coronary stent fracture



“67% of the grade V fracture lesions were associated with adverse 
pathologic findings at fracture sites “

Nakazawa et al. J Am Coll Cardiol 2009;54: 1924–31 

Coronary stent fracture

Classification



Stent fracture is associated with a very high rate of adverse clinical 
outcomes

Mohsen ML et al. Heart Views 2013;14:72-81 

Coronary stent fracture

Clinical impact



Failed AWE                                          Successful RWE

• Sion black
• Caravel
• Gaia 2 for RWE

• Failed ostial cannulation
• AR2, AL1, JR4
• Gladius, fighter, gaia 2



IVUS in stent fracture



IVUS findings Aorta

Prox Cap

Stent 
fracture

Distal stent 
edge
Subadventitial
haematoma 

Subadventitial 
hematoma

Distal landing
zone



Plan: stent overlap over stent fracture

Prox Cap

Stent 
fracture

DES
3x36mm

DES
4x19mm

Stent fracture



Final result

• 2 biomatrix implanted
• Dilation with 3.5 and 

4.0 NC balloons 20 atm







Acquisition – Interpretation – Reaction



MLD MAX: morphology

Acquisition – Interpretation – Reaction

1 2

3

3      2    1

1  2   3

1. Ruptured plaque

2. Mostly lipidic
neoatherosclerosis
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Coronary stent failure



DES or DEB for ISR?

DAEDALUS: Pooled individual pt data from all 10 RCT comparing DCB vs DES for the 
treatment of ISR. N=2,099 lesions

Giacoppo D et al. J Am Coll Cardiol 2020;75:2664–78

1. BMS stent failure: better DCB
2. DES-stent failure: better DES



Giustino G, et al. J Am Coll Cardiol. 2022 Jul 26;80(4):348-372.

DCB or DES for ISR? 
Network meta-analysis of 29 RCT including 5973 ISR patients



Giustino G, et al. J Am Coll Cardiol. 2022 Jul 26;80(4):348-372.

DCB or DES for iSR?



How to use the drug-eluting balloons: recommendations by 
the German consensus group

Klaber et al. EuroIntervention 2011;7:K125-K128



Acquisition – Interpretation – Reaction

MLD MAX: length and diameter of previous stent, distal

Distal side 
diameter: 2.5mm
Stent length: 16mm



Acquisition – Interpretation – Reaction

Proximal side 
diameter: 2.65mm
2.75x16mm stent 
(most likely)

MLD MAX: length and diameter of previous stent, proximal



Good distal landing 
zone:
1. Lumen: 2.8mm
2. EEL: 3.6mm
(previous stent: 
2.75mm)

Acquisition – Interpretation – Reaction

1  2        

MLD MAX: distal landing zone

1                                    2        



Raber et al. European Heart Journal  (2018)  0; 1-20



1. Distal lumen 
reference may 
represent a safe and 
straight forward 
approach for stent 
selection

2. Up round stent 0-
0.25mm

3. Landing zones 
selection is crucial

Acquisition – Interpretation – Reaction

EAPCI consensus

Raber et al. European Heart Journal  (2018)  0; 1-20

Distal landing zone: 

1. Lumen: 2.8mm
2. EEL: 3.6mm

PCI with 3.5 mm balloon



Stent predilation with 3.0x10mm NC 
balloon at 24 atm

OCT of proximal LAD

Acquisition – Interpretation – Reaction

Angioplasty



Proximal 
stenosis/landing 
zone
1. MLD: 1.92mm
2. MLA: 3.05mm2

Acquisition – Interpretation – Reaction

MLD MAX: proximal lesion assessment

1     2        

2                               1        



Palowsky et al. Int J Cardiovasc Imaging (2013) 29:1685–1691

MLD: 1.92mm

MLA: 3.05mm2

Proximal lesion assessment



Proximal lesion assessment



PCI with 3.5x38mm DES at 20 atm

Acquisition – Interpretation – Reaction



1. Medial dissection: no

2. Apposition: ok

3. Stent expansion, 
conventional 
methodology: 92%

Acquisition – Interpretation – Reaction

MLD MAX: ok

1     2        



Intracoronary imaging is essential to understand  and treat stent 
failure  

• I is the preferred technique to study in-stent restenosis and stent thrombosis

• Tailored treatment strategies based on the failure mechanism appear reasonable:

• Postdilatation plus DCB only in case of malapposition/underexpansion-
induced stent failure

• Stent implantation in presence of neoatherosclerosis or mechanical stent 
failure

Raber et al. European Heart Journal  (2018)  0; 1-20







Good distal landing 
zone
Distal landing zone: 
1. Lumen: 2.8mm
2. EEL: 3.6mm
(stent: 2.5mm)

1  2        

Distal landing zone

PCI with 3.5 mm balloon

Acquisition – Interpretation – Reaction

MLD MAX: length and diameter






