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IVUS predictors of  
early stent thrombosis 
 Stable angina 

 Small stent area 

 Residual inflow/outflow disease 

 Fujii K, et al  JACC 2005; 45: 995 



RCA CTO 

Post POBA 



Stenting 

Post POBA 3.0mm Resolute 3.5/26mm 



Immediately after stenting 

Distal to the stent Body of the stent Proximal to the stent 

Residual inflow disease? 



Intracoronary nitroglycerin 

IVUS post ISDN 



Coronary spasm 
Post ISDN Before ISDN 

Do no misinterpret coronary spasm as inflow/outflow 

residual stenosis.  Always inject nitroglycerin after 

stent implantation to avoid unnecessary additonal 

stent implantation 



IVUS predictors of  
early stent thrombosis 
 Stable angina 

 Small stent area 

 Residual inflow/outflow disease 

 

 Acute myocardial infarction 

 Smaller MLA < 5mm2 

 Significant residual stenosis 

 Edge dissection >= 60o and MLA < 4mm2 

 Tissue protrusion 

 Not acute incomplete apposition 

Fujii K, et al  JACC 2005; 45: 995 

Choi SY, et al  Circ Cardiovasc Interv 2011 ; 4: 239 



Immediately after stent implantation 

Endeavor 3.5x24mm 



Post dilatation 3.5x12 mm 



Final 



Acute stent malapposition 
rarely related to MACE 



Stent failute 

 Acute 

 Malapposition 

 Edge dissection, Hematoma 

 Perforation 

 Deformation 



Case: Edge dissection 



Case: Edge dissection 

Additional stent 





Incidence of stent deformation 

Inaba S, et al.  Cathet Cardiovasc Interv 2014; 84: 388 



Ostial to mid-LAD disease 

Promus Premier 3.5 / 28 to mid-LAD 

Promus Premier 4.0 / 20 to LMT-LAD 
GC: EBU 3.5 



Stent deformation 

Post KBT 

GC: EBU 3.5 



Stent deformation 
GC: EBU 3.5 

Need post-

dilatation! 



 It would better to use short-tip guiding catheter 

for LM PCI. If you want use back-up type GC 

for stronger support, always pay attention to 

the tip of a GC at LM. 

 Carefully choose stent type (2 link stent) 

 Proximal optimization technique (POT) would 

be recommended to obtain better apposition at 

proximal part of the stent. 

 Try to obtain complete apposition before 

proceeding to the next steps, i.e. guidewire 

crossing to a side branch or retrieval and KBT.  

To minimize stent deformation 



LMT LAD 

Immediately after stenting 

Malapposition 



LMT LAD 

Ballooning with optimal size 

Proximal optimization 

Better apposition 

Open stent struts 

Better side branch access 



Stent failute 
 Acute 

 Malapposition 

 Edge dissection, Hematoma 

 Perforation 

 Deformation 

 Chronic 

 Fracture / Deformation related to restenosis 

 In-stent restenosis (ISR): underexpansion 

 Late stent thrombosis 

  Fracture, stent unerexpansion 

  Neointimal hyperplasia / neoatherosclerosis 



Fracture/deformation of EES relates to restenosis 

 177 EES in 136 pts 

 FU IVUS (1.3yrs) 

 17 pts with 15 TLR 

 29% visible fracture 

 36% smaller stent area 

Inaba S, et al.  EuroIntervention 2014 



Mechanisms of ISR 
Underexpansion is underappreciated contributor to ISR 

Castagna et al.  Am Heart J 2001 142 974 

75% 

20% 

5% 

NIH Underexpansion Mechanical

• 1090 ISR lesions referred 

• IVUS performed 

25% of lesions without significant neointimal hyperplasia 



Recurrent in-stent restenosis 

70’s y/o female 

Effort angina 

1st PCI: DES to proximal to mid LAD without IVUS   ISR 

2nd PCI: Another DES to ISR without IVUS again!   ISR 

3rd PCI: Planned to use drug-coated balloon to the ISR segment 



Stent underexpansion… 
Predicts in-stent restenosis of DES 

Predicts thrombosis following DES 



Underexpansion 

associated with 

thrombosis is more 

severe, diffuse and 

proximal in location. 

Stent underexpansion 

Liu X, et al  JACC Interv 2009 ; 2: 428 



Kang SJ, et al.  Am J Cardiol 2013; 111: 1408 

 Find adequate landing zones 



 Procedural and technical problems usually 

contribute acute stent failure such as 

longitudinal stent deformation. 

 Stent underexpansion and stent edge problems 

are the risk factors for acute stent thrombosis 

as well as in-stent restenosis and late 

thrombotic event. 

 Adequate procedure with careful technique 

with IVUS guidance would be able to minimize 

acute and chronic stent failure. 

Take home message 


