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How much IVUS helps our 
clinical practice? 

-Typical IVUS Findings with Cases - 
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Case #M/55, Acute chest pain, 
cardiac enzyme  elevation (-)  
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CASE #M/62, ACS 

Troponin + 
CK-MB 12.5 
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IVUS vs. Angio-guided 
PCI, which one is better? 
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7 RCT in DES era: IVUS-guided PCI vs 
Angiography-guided PCI 

Circ Cardiovasc Interv. 2016;9:e003700. 

N = 3192 
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Compared with angiography-

guidance, IVUS-guided DES 

implantation was associated with 

a reduced incidence of  

• Death (HR: 0.59, 95% CI: 

0.48-0.73, p<0.001) 

• Stent thrombosis (HR: 0.58, 

95% CI: 0.44-0.77, 

p<0.0001) 

• Major adverse cardiac 

events (HR: 0.87, 95% CI: 

0.78-0.96, p=0.008) 

Zhang et al. Eurointervention 2012;8:855-65 

Meta-Analysis of 11 

Studies (n=19,619 

patients) 

Study Year Death HR (95% CI) Weight % 

0.1 .1 1 10 100 
Favors IVUS Favors Non-IVUS 
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Overall  
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2009 
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2011 
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2012 

0.81 (0.55, 1.20) 

0.39 (0.15, 1.02) 

0.21 (0.06, 0.73) 

1.50 (0.15, 15.42) 

0.58 (0.21, 1.61) 

0.74 (0.37, 1.47) 

0.49 (0.35, 0.69) 

0.49 (0.28, 0.86) 

1.56 (0.48, 1.59) 

0.55 (0.19, 1.57) 

0.59 (0.48, 0.72) 

28.00 

4.76 

2.80 

0.80 

4.21 

9.19 

36.38 

13.86 

2.91 

3.67 

100.00 

Stent Thrombosis 

0.1 .1 1 10 100 
Favors IVUS Favors Non-IVUS 

P Roy  

SJ Park  

J Jakabcin  

SH Kim  

BE Claessen 

JS Kim  

SH Hur 

KW Park 

SL Chen  

 Overall  

2008 

2009 

2010 

2010 

2011 

2011 

2011 

2012 

2012 

 

0.59 (0.39, 0.89) 

3.00 (0.12, 76.85) 

0.67 (0.15, 3.00) 

0.28 (0.06, 1.28) 

0.60 (0.10, 3.51) 

0.33 (0.04, 2.96) 

0.72 (0.44, 1.17) 

0.52 (0.10, 2.68) 

0.18 (0.05, 0.61) 

0.58 (0.44, 0.77) 

 

50.50 

0.82 

3.82 

3.73 

2.75 

1.79 

36.59 

2.93 

5.19 

100.00 
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Time in Months 
3361 3260 3182 3065 1791 

5221 5019 4886 4713 2279 

Number at risk: 

IVUS Used 

IVUS Not Used 

HR: 0.47 [95% CI: 0.28, 0.80] 

P = 0.004 
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IVUS Used 

IVUS Not Used 

Maehara et al. J Am Coll Cardiol 2013;62:B21-B22 
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10 

Time in Months 
3361 3209 3120 2991 1739 

5221 4916 4744 4541 2179 

Number at risk: 

IVUS Used 

IVUS Not Used 

HR: 0.62 [95% CI: 0.49, 0.77] 

P < 0.001 

 

 3.47% 

 5.59% 

0 6 12 18 24 

IVUS Used 

IVUS Not Used 

Myocardial Infarction 

3361 3206 3117 2988 1739 

5221 4912 4740 4537 2177 

Number at risk: 

IVUS Used 

IVUS Not Used 
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HR: 0.65 [95% CI: 0.54, 0.78] 

P < 0.001 

 

 4.9% 

 7.4% 

IVUS Used 

IVUS Not Used 

MACE (Definite/Probable ST, Cardiac Death, MI) 

Two year follow-up data 
from ADAPT-DES (3361 pts 

treated with IVUS-
guidance vs 5221 pts 

treated with angiographic 
guidance) 
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Effect of IVUS–guided vs Angiography-guided  
EES implantation 

IVUS-XPL RCT (n=1400) 

All patients (ITT) 
Patients who underwent  

IVUS-guided stent implantation 

JAMA. 2015;314(20):2155-2163. 
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IVUS vs. OCT-guided PCI 

Kubo et al. J Am Coll Cardiol 2007;50:933-9 
Kume et al. Am J Cardiol 2006;97:1713-7 
Otsuka et al. Nature Reviews Cardiolog 2014;11:379-
89 
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IVUS vs OCT 
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IVUS vs. OCT-guided PCI 
in LM disease 

Kubo et al. J Am Coll Cardiol 2007;50:933-9 
Kume et al. Am J Cardiol 2006;97:1713-7 
Otsuka et al. Nature Reviews Cardiolog 2014;11:379-
89 
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IVUS vs OCT 
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Case #M/67, SA, tricky LM 
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 CAG-LCA  
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IVUS  

IVUS 

LMCA os   MLA 4.4mm2 

                MLD 2.1mm 

FFR 0.85 
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 Case #, M/78, SA, tricky LM disease 
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 CAG-LCA  
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IVUS  

IVUS 

LMCA distal MLA 8.0mm2 

                   

 

 

 

FFR: LMCA 0.88 
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 Case#, M/65, SA, tricky LM disease  
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 CAG-LCA  
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IVUS  
IVUS 

LMCA distal MLA 3.0mm2 

                   

 

 

 

FFR: LMCA 0.73 

        LAD 0.60 
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Case# M/81, UA, tricky LMOS 
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CAG 
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Intravascular Ultrasound 

 

LMCA bifurcation 

dLAD 

pLCX 

LMCA os : 4.2mm2 

LMCA os : 4.2mm2 
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PCI for LMCA 

 

Xience 3.5*12mm Fortis 4.0*8mm 
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Final Results 
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Final post stent IVUS 

 FFR 

LMCA os LMCA post  stent MLA : 9.8mm2 LMCA bifurcation 
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IVUS Predicts DES Early 
Thrombosis & Restenosis 
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Case# F/69, Post PCI assessment 
PCI for RCA 

Cypher 3.5x33mm 
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After RCA stent… 



17th Joint Meeting of Coronary Revascularization (JCR 2017) 

pRCA dissection 
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Proximal Edge 

dissection 

Distal Edge 

Stent Edge Dissection 
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7.5mm2 

Minimum Stent Area 

Malapposition 

Acute Stent Malapposition 
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Study ASM frequency Clinical outcomes 

HORIZON-AMI1 
34% of PES 

39% of BMS 

39% resolved by negative remodeling 

No difference in 13-month MACE 

TAXUS IV,V,VI2 
9.7% of PES 

7.2% of BMS 

No difference in 9-mo MACE between 

ASM vs. control (12% vs. 9%, p=0.45) 

Hong et al.3 7.2% of DES No MACE or TLR at 6 months 

Kimura et al.4 18% of SES 
25% of ASM resolved at 6 months 

No ISR or ST 

Acute Stent Malapposition (ASM) 
Little Evidence Linking ASM to MACE 

1Guo et al. Circulation 2010;122:1077-84 
2Steinberg et al.  JACC interv 2010;3:486-94 
3Hong et al. Circulation 2006;113:414-9 
4Kimura et al. Am J Cardiol 2006;98:36-42 
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Pre-Intervention Post-Stent 

Minimum 
Lumen Area 

Thrombus Protrusion 

7.2mm2 
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p=0.29 

p=0.013 

p=0.015 
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Protrusion Area 

Choi S, et al. Circ Interv 

HORIZONS-AMI Early Stent Thrombosis 
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HR [95%CI] 
P 

value 

IVUS use 0.45 [0.24, 0.81] 0.008 

Maximum device diameter (mm) 0.57 [0.34, 0.96] 0.03 

STEMI Presentation 3.09 [1.74, 5.51] 0.0001 

Premature DAPT discontinuation 2.27 [1.30, 3.97] 0.004 

PRU >208 2.07 [1.28, 3.35] 0.003 

Diabetes 1.68 [1.05, 2.68] 0.014 

Total stent length (mm) 1.01 [1.00, 1.02] 0.02 

Mutivariable Cox PHR Models of 2-year 
Definite/Probable Stent Thrombosis 

Number events=92, Total at risk=8582 

Maehara et al. J Am Coll Cardiol 2013;62:B21-B22 
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IVUS Guidance to Minimize the Use of 
Iodine Contrast in PCI 
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How was IVUS used? 

Guide and Optimize 

Procedure (74%) 

Document 

Procedure  

(26%) 
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Under-

expansion 
Mal- 

apposition 

Additional 

Stent 

“How IVUS changed 

the procedure?” 

(%) 

Witzenbichler, et al. Circulation 2014;129:463-70 
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Take Home Message 
1. IVUS can delineate…  

1. Ambiguous angiographic morphology 
2. Vessel size 
3. Stent expansion 
4. Mechanical complication and mechanism 
5. Mechanism of stent failure 

2. IVUS can evaluate better than OCT in LM lesion, 

3. IVUS can improve outcome, when used 
correctly. 

4.  IVUS may become one of best friend of 
interventional cardiologist as it used routine 
manner with DES.  

 

 


