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“Evidence” 

•Experience 
- Left main evaluation 
- Calcium 
- Real time guidance  

 

• Trial data 
- BMS 
- DES 



Never assume left main lesion  
significance by angio only! 

Patient with atypical chest pain referred for CABG: 

Despite angio appearance, IVUS is normal! 



Assessing intermediate left main lesions 

Jasti, Circulation 2004;110:2831 

55 patients with ambiguous left main lesion by angiography:   

IVUS and FFR performed;  FFR < 0.75 considered significant 



Questionable left main and ostial LAD lesions 



IVUS: adequate MLA in both LAD and left main 

Distal left main Ostial LAD 



IVUS: Who does NOT need intervention? 

> 6 mm2  



Left Main Stenting with IVUS 

Gao. Patient Preference and Adherence 2014:8; 1299-1309  

   

Center analysis;  propensity matched cohort; n= 291 pairs 



LM:  IVUS-based MSA for best outcome 

Circ Cardiovasc Interv. 2011;4:562-569  
 



Stent Guidance 

Stent size selection: 

Reference lumen diameter 

(package size) 

Result optimization: 

Stent lumen  

cross sectional area 

> 80% of reference 

(Bernoulli) 



Post 3.0 mm stent @ 22 atm 

Under expanded 



After 3.25 mm post-dilation @ 24 atm 



3.0 mm 

stent 

should be 

7.1 mm2 

 

Expansion 

is 89% 

 

4.3 mm2 

7.0 mm2 

3.7 mm2 

6.2 mm2 Reference 

3.0 stent 3.25 NC 

3.5 NC 



IVUS guidance results in larger lumens 

Am J Cardiol 2014;113:1338-1347  

 

0.33 mm  



Complex left main stenting: CTO; culottes 
 



Step 1: find LCX 



Step 2: Set up for IVUS-guided cap penetration 

8 F working 

6 F IVUS 

5 F SVG 



Step 3: use IVUS to “watch” wire penetrate cap 

Venture Catheter to direct Asahi wires 



Step 4: cross into distal LCX 



Step 5: Confirm with IVUS; size stents 



Step 6: stent LCX to LM; culottes to LAD 



Step 7: Confirm with IVUS 



JP: CTO of LAD 



JP:  IVUS to guide proximal cap penetration 

IVUS in  

diagonal 

Park, et.al. Int J Cardiol. 2011 Apr 14;148(2):174-8 



JP: IVUS guided wire penetration 



JP:  Final post stenting 



Mal apposition resulting in SAT 







Early PCI, BMS studies:  IVUS vs Angio 
Restenosis 

CCI 2003;59:314 

25%  



MACE 

TLR 

Am J Cardiol 2011;107:374-382 

38%  

28%  

IVUS-guided BMS: meta-analysis 



Asan & Dongsan:  IVUS vs Angio 
 

CCI 2013;81:407 

3 Year Mortality  

1998 to 2006; all PCI pts n=8,371; 55% IVUS guided 

DES: 4,581; crude, adjusted, propensity matched analyses 

48%  



ADAPT DES:  IVUS study;  >75% 2nd gen DES 
Multicenter all comer study;  39% IVUS use; n= 3349 

76% of pts with IVUS had a change in PCI strategy 

Stent Thrombosis at 1 year 

Circulation 2014;129:463 

47%  



ADAPT DES:  IVUS substudy 
Multicenter all comer study;  39% IVUS use; n= 3349 

76% of pts with IVUS had a change in PCI strategy 

Circulation 2014;129:463 

Myocardial Infarction at 1 year 

33%  



DES: IVUS vs Angio guidance 

JACC INT 2014  

http://dx.doi.org/10.1016/j.jcin.2013.09.013  

43%  

N= 24,849 (13 studies) odds of Myocardial Infarction 

Meta analysis  



DES: IVUS vs Angio guidance 

N= 24,849 (13 studies) odds of  All Cause Death 

36%  

Jang, et al  JACC Int 2014 (epub) 



DES: IVUS vs Angio guidance 

N= 24,849 (13 studies) odds of Stent Thrombosis 

41%  

Jang, et al  JACC Int 2014 (epub) 



DES: IVUS vs Angio guidance 

N= 13,545 (9 Propensity studies) odds of   

All Cause Death 

42%  

Jang, et al  JACC Int 2014 (epub) 



DES: IVUS vs Angio guidance 

Jang, et al  JACC Int 2014 (epub) 

N= 13,545 (9 Propensity studies) odds of  

Stent Thrombosis 

48%  



Meta-analysis of Randomized DES trials 

Circ Cardiovasc Interv. 2016;9:e003700  

 

7 trials with 3192 patients including left main, CTO and long lesions 

MACE:  40% reduction 



Meta-analysis of Randomized DES trials 

Circ Cardiovasc Interv. 2016;9:e003700  

 

7 trials with 3192 patients including left main, CTO and long lesions 

Death and MI:  ≈ 50% reduction 



Meta-analysis of Randomized DES trials 

Circ Cardiovasc Interv. 2016;9:e003700  

 

7 trials with 3192 patients including left main, CTO and long lesions 

MACE:  40% reduction 

TLR and SAT:  ≈ 45% reduction 



Randomized Trials: complex lesions 

Am Heart J 2017;185:26-34.)  

 

36%  

N=16 trials:  MACE 

In meta-regression analysis, IVUS-guided PCI was of 

greatest benefit in reducing MACE in patients with 

acute coronary syndromes, diabetes, and long lesions  

 



Randomized Trials: complex lesions 

Am Heart J 2017;185:26-34.)  

 

N=16 trials:  TLR and ST 

38%  

43%  



Complex lesions: long, CTO, LM, Bifurcations 

JG Fan, et al.  Anatol J Cardiol 2017; 17: 258-68 

 

 

Fifteen clinical trials involving 8,084 patients  

 



Left Main: IVUS guidance reduces death  

Y Ye, PLoS ONE 2017: 12(6): e0179756.  

 

10 studies with 6480 patients 



Review of the Meta-analyses 

Mintz, Coronary Artery Disease 2017, 28:346–352 

 

 

Note:  all of the relative risks are <1.0: favoring IVUS guidance 



Updated Bayesian Network Meta-analysis 

J Am Coll Cardiol Intv 2017;10:2488–98  

 

31 studies:17,882 patients  

 



Consistent results  

J Am Coll Cardiol Intv 2017;10:2488–98  

 



CCI 2017;89:789–797   

 



CCI 2017;89:789–797   

 

Mean Atm: 20.9  

Repeat PCI post IVUS: 30% 

 

1 year TLR: 7.5% (7.8%) 

Stent thrombosis: 0.5% (1.5%) 

ABSORB III 



2018, academic center, STEMI PCI 



Culprit LAD fixed; elected to do Diagonal 



Post LAD and Diag stents at 14atm 



3 hours later 



Shock, Impella, IVUS guidance 



10 days on VAD support, awaiting transplant 



Summary 

• IVUS guidance of BMS, DES improves hard   
outcomes of MI, TLR, SAT and Death.  

• IVUS facilitates LM stenting, CTO PCI,           
complication management.  

• Despite these data, IVUS use by interventional 
physicians is appallingly low.  

    



PCI without IVUS: 


