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1. To consider 

 Pathogenesis 

 Mechanism of vessel expansion 

 PCI strategy 

2. To predict 

 Probable complications 

 How to fix it? 

3. To verify 

 Procedures have been appropriately done? 

 i.e. Passage of the guidewire in CTO 

Why do we use IVUS? 



How IVUS Changed the Procedure 
ADAPT-DES 2-year Results 

Maehara, et. al. ADAPT-DES 2 year data presented at TCT 2013. 
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IVUS use changed the 

procedure 74% of the 

time 



 Pathogenesis of ACS, angiographic unusual 

lesion morphology 

 Device selection: direct stenting? 

 Pretreatment with POBA, scoring balloon 

 or Rotablator? 

 Vessel size, Stent optimization 

 Landing zones 

 Prediction of probable complications 

 vessel perforation, flow flow/no reflow 

 edge injury, side branch occlusion 

 CTO with IVUS guidance 

IVUS: Preintervention 



Inferior AMI:  53 y/o M 

LAD First shot 

Ota H, et al.  Int Heart J 2013; 54: 237-239 



After thrombus aspiration 

Ota H, et al.  Int Heart J 2013; 54: 237-239 



Intracoronary ISDN 

Ota H, et al.  Int Heart J 2013; 54: 237-239 



Comparison of IVUS images 
Spasm 

 

 

 

 

 

 

Post ISDN 

proximal                  mid                    distal 

high echoic area on intimal surface 

residual intimal thickening 

thrombus 

Ota H, et al.  Int Heart J 2013; 54: 237-239 
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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 
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Kang SJ, et al.  Am J Cardiol 2013; 111: 1408 
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Calcified eccentric lesion →  

high risk for coronary perforation 

Calcification 

Pericardium 

Myocardium 

Increased risk for perforation 

Expansion of pericardial 

side of the artery 

High pressure 

inflation 

Avoid direct stenting, perform Rotablator or predilatation. 





High risk findings for distal embolization 

 Deep echo attenuation 

 Positive remodeling 

It may be related to total amount of  the plaque.   
Amount = angle, vessel size, length (>5mm) 

 concomitant use of distal protection device and 

prepare pharamacological agents 



To predict side branch occlusion 



Group 1 Group 2 



Plaque >50% is the 

predictor for side 

branch occlusion 

after stent 

implantation. 



Longitudinal view to check 

guidewire position 

Find the best view to be able 

to separate bifurcation. 



Antegrade approach 

 1. Check the entry of CTO located at bifurcation 

  Guidewire manipulation to the right direction 

2. IVUS-guided wiring 

3. Guidewire position 

  Subintimal space or not? 

Regrograde approach 

 1. Position of the retrograde wire 

2. Appropriate balloon size 

Through the procedure 

1. Extravascular damage (hematoma, perforation) 

2. Verify guidewire passage 

IVUS in CTO lesions 



RCA CTO 

Operator:  Dr. Yasushi Asakura 



RCA CTO 

Short-tip IVUS catheter 



Entry? 

Guidewire 



Entry? 



Final CAG 



 Pathogenesis of ACS in each particular patient 

 Mechanism of ISR and appropriate strategy 

 Actual vessel size, landing zones 

 Lesions likely to have probable complications then 

try to minimize them 

 Perforation: avoid direct stenting 

 Attenuated plaque: use distal protection device 

 Side branch occlusion: guidewire insersion, etc 

 Entry of CTO if you put IVUS catheter to the side 

branch 

 

IVUS can demonstrate 


