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1. Provisional stenting of the side branch   

2. Planned two stent technique 

 

 

 

Non-LM Bifurcation PCI  
How To Do ? 



Odds ratio and 95% CI 

True bifurcations (657) 1.91 (1.23-2.96) 

Angle>60-70º (217) 1.69 (0.78-3.65) 

SB diameter≥2.75mm (281) 2.34(1.15-4.77) 

SB lesion>5mm (464) 1.66 (1.02-2.68) 

SB diameter≥2.75mm/ 

lesion>5mm(137) 
2.55 (1.03-6.40) 

Equivalence (111) 1.62 (0.50-4.76) 

Total (913) 1.84 (1.27-2.65) 

Favours Simple Favours Complex 

Behan et al Circ Card Intvn 2012 

BBC ONE NORDIC Meta-analysis  

Provisional Stenting is Standard !  

 



 

 
 

OR (95% CI) 

% 

Weigh

t 

Pan et al (2004) 0.46 (0.04, 5.22) 4.97 

CACTUS (2009) 0.86 (0.37, 1.97) 18.80 

Colombo et al (2004) 0.38 (0.04, 3.29) 6.07 

Lin et al (2010) 
5.74 (1.78, 

18.49) 
13.84 

DKCRUSH-II (2011) 3.30 (1.44, 7.55) 18.86 

BBK (2008) 1.25 (0.49, 3.16) 17.26 

Nordic (2006) 
2.01 (0.36, 

11.10) 
8.61 

Nordic-Baltic IV (2013) 2.45 (0.63, 9.61) 11.59 

Overall (I-squared=45.8%, p=0.074) 1.72 (0.95, 3.12) 100.00 

NOTE: Weights are from random effects analysis 

EuroIntervention. 2014 Sep 22;10(5):561-9 

Favours  

simple strategy 

Favours  

complex strategy 
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OR (95% CI) 

% 

Weight 

BBC ONE (2010) 0.81 (0.39, 1.69) 19.64 

CACTUS (2009) 0.95 (0.43, 2.08) 18.54 

Colombo et al (2004) 1.26 (0.30, 5.38) 9.33 

Lin et al (2010) 5.26 (1.63, 17.03) 12.31 

DKCRUSH-II (2011) 2.46 (1.21, 5.03) 19.98 

Nordic (2006) 1.00 (0.25, 4.03) 9.80 

Nordic-Baltic IV (2013) 2.82 (0.74, 10.76) 10.39 

Overall (I-squared=48.0%, p=0.073) 

NOTE: Weights are from random effects analysis 

Target Lesion 

Revascularization 

Target Vessel 

Revascularization 

Favours  

simple strategy 

Favours  

complex strategy 

0.0587 1 17 

Recent Meta-Analysis  

2 Stent Techniques Are Also Good !  

 



EuroIntervention. 2014 Sep 22;10(5):561-9 

Main Vessel  

Restenosis   

Side Branch  

Restenosis 
 

OR (95% CI) 

% 

Weight 

Pan et al (2004) 0.22 (0.02, 2.05) 14.11 

CACTUS (2009) 1.48 (0.55, 4.00) 22.90 

Colombo et al 

(2004) 
0.83 (0.08, 8.50) 5.72 

DKCRUSH-II (2011) 3.04 (1.23, 7.47) 20.98 

BBK (2008) 2.44 (0.61, 9.72) 9.81 

Nordic (2006) 0.90 (0.32, 2.54) 26.48 

Overall (I-squared=26.8%, p=0.234) 1.53 (0.96, 2.45) 100.00 

NOTE: Weights are from random effects analysis 

 

OR (95% CI) 

% 

Weight 

Pan et al (2004) 0.28 (0.05, 1.49) 9.21 

CACTUS (2009) 1.13 (0.59, 2.18) 17.00 

Colombo et al 

(2004) 
0.60 (0.15, 2.37) 11.10 

Lin et al (2010) 3.12 (1.22, 7.96) 14.63 

DKCRUSH-II (2011) 6.33 (2.96, 13.50) 16.13 

BBK (2008) 0.72 (0.29, 1.81) 14.81 

Nordic (2006) 1.82 (0.96, 3.44) 17.12 

Overall (I-squared=75.8%, p=0.000) 1.44 (0.73, 2.87) 100.00 

NOTE: Weights are from random effects analysis 

Favours  

simple strategy 

Favours  

complex strategy 

0.0233 
1 

25 

Favours  

simple strategy 

Favours  

complex strategy 

0.0533 1 18.8 

Recent Meta-Analysis  

2 Stent Techniques Are Also Good !  

 



Kim YH, Park SJ, et al. JACC Interv. 2015 April 20;8(4):550-60 

Routine FKB 
Leave-it-Alone 

Crush Technique 

Single-Stent 

Recent Randomized Study in Era of DES 
CROSS and PERFECT (n=920)   

 



 

 

 

 Either Provisional Stenting or  

 Any 2 stent  Technique Would Be OK ! 

 But, Still the Simpler the Better ! 

Non-LM Bifurcation PCI  

How To Do ? 



  

  Provisional 

Stenting  

  (>70%) 

  

  Normal Side Branch, Whatever Size Is,   

  (Medina 1.1.0., 1.0.0), or   

  Focal Diseased Side Branch  

When ?  

2 Stent Technique   

 2 Stent 

Technique 

  Big ( 2.5 mm),  

  Diffusely Diseased Side Branch 

  (Medina 1.1.1., 1.0.1) 



• T-stent, modified T-stent or TAP 

• Mini-crush (or step crush), DKCRUSH 

• Culotte  

• V-stent 

• Y-stent (SKS-simultaneous kissing stents) 

 2 Stent Techniques 



 

• Different Indications, 

• Very Limited Data,  

• Maybe, Small Difference in Soft End 

Point (TLR, Branch Restenosis). 

Any Different Outcomes ? 

with Different 2 Stent Techniques 



FFR 0.84 

Jailing Side Branch 

After Main Vessel Stenting 



After stenting 

Seoul National University Hospital 

Cardiovascular Center Courtesy of Koo BK   

Morphology  

Mechanism of Jailing Side Branch   

11 

Compression Deformity             

By Stent strut 

Carina Shift    

Plaque Shift    



Bellenger, et al. Heart 2007 

Park SH & Koo BK J Geriatr Cardiol 2012  Ahn JM, et al. JACC interv 2012 

  
  

  
  

Side Branch FFR 
Function Is Usually Good ! 

Negative FFR 



SB DS (%)  
Post-stenting 
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Ahn JM  et al, JACC Cardiovasc Interv. 2011 Feb;5(2):155-61 

 

 
Negative FFR 

72% 

 
  

Side Branch FFR 

After Main Vessel Stenting (n=232)   



To Treat or Not To Treat ? 
Jailing Side Branch  

FFR 0.84 



 

 

 

1. Still Visually Tight Stenosis ?           

 FFR Non-believer,             

2. Subjective Symptoms ?            

 Negative FFR is Usually Asymptomatic,  

3. Big Vessel, Large Jeopardy Myocardium ? 

 But, No Ischemia, 

 

 

 

 

To Treat, Why ?   



Not to Treat, Why ?   

Shaw LJ, J Nucl Cardiol 2004;11:171-85 ,Prognostic value of gated 
myocardial perfusion SPECT. Very large meta-analysis (n=39,173) 

1. FFR believer, Negative FFR means Excellent 

Prognosis (0.6%/year, Cardiac Death and MI), 

even in the presence of any angiographically 

proven disease. 

2. Small Ischemic Myocardium. 

3. Routine Kissing Balloon Inflation Is Not Always 

Good ! 

 

 

 

 



SNUH registry and Nordic-Baltic bifurcation study 

Lee JM, Koo BK, et al. Eurointervention 2015 

Serial Side Branch FFR 
Kissing Balloon Inflation Can Not Make  

An Any Difference! 
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of Revascularization 

  
 10% < 

Hachamovitch R, Circulation. 2003;107:2900-2906 
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Side Branch  

PCI  

  
 

No Survival Benefit   

of Side Branch PCI    



Provisional Stenting 

Is Always Enough 

• Jailing Side Branch ? 

• How to Treat ? 
 

Normal Side Branch   
 Consider Symptoms, Size of Jeopardy Myocardium, 

 and FFR & FFR Concept ! (>70% Negative FFR) Kissing Balloon Inflation and Optional T Stenting ! Diffusely Diseased, Big Side Branch (>2.5 mm)   

Any 2 Stent Technique 

  

Sequential High Pressure Inflation on Both Branches,  
and Finally Kissing Balloon Inflation !   

 Non-LM Bifurcation PCI 
  

It Would Be OK ! 
 



 

 

 

1. Single stent cross over    

2. Planned two stent technique for large 

left circumflex artery 

 

 

 

 LM Bifurcation PCI  
How To Do ? 



  

  Provisional 

Stenting  

  (>70%) 

  

 Normal LCX (Medina 1.1.0., 1.0.0)  

 Normal or Diminutive LCX  

 Small LCX with < 2.5 mm in diameter 

 Focal disease in distal LCX   

When ?  

2 Stent Technique   

 2 Stent 

Technique 

 Diseased LCX (Medina 1.1.1., 1.0.1)  

 Large LCX with  2.5 mm in diameter 

 Diseased left dominant coronary system 

 Concomitant diffuse disease in distal LCX  



Restenosis at 2 year 
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Bifurcation PCI 

Single Two stent  

3/67             14/222            29/114           

LM PCI Using SES (n=423) 

Kang et al. Circ Cardiovasc Interv  2011;4:1168-74 



In 90% of LM Bifurcation Disease,  

Plaque Extends from LMCA to LAD 

 

  

 

1/1,1,1 

LCX (1) LAD (1) 

LMCA (1/1) 
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Oviedo C et al. Circ Cardiovasc Interv 2010;3:105-12. (IVUS Study, n=140)  



Case 1, 

55/M, Effort Chest Pain 



0.77 

0.90 

FFR in Both LAD and LCX, 



0.77 

0.90 

1 or 2 Stent ? 



Single Stent Crossover   

XIENCE Alpine  

4.0mm x 30mm 



Final Angiogram 



Post-PCI IVUS  

LM 

MSA: 10.41 mm2 

POC 

MSA: 9.54 mm2 

LAD ostium 

MSA:8.85 mm2 

Proximal LAD 

MSA:9.09 mm2 



Carina Shift ;  

1. Mainly due to Compressive Vessel Deformation, 

2. Lumen jailing is Extremely Focal, and Discrete.  

3. Rarely Functionally Significant. 

 . 

Before   

LAD LAD 

LCX 

After Cross-Over Mainly, 

Carina Shift   

Mechanism of LCX Jailing 
After Stent Cross-Over   

Kang et al. Circ Cardiovasc Interv 2011;4:355-61 

Plaque 
Redistribution 



Any Jailing Morphology Cannot Predict   

 Functional Significance of Jailed LCX    

MLA 2.5mm2  MLA 3.8 mm2 MLA 4.5 mm2 

Plaque shift Carina shift Carina shift 

FFR 0.81 FFR 0.91 FFR 0.85 

After Stent Cross-Over 



Functionally Significant LCX Jailing 

After Stent Crossover   

 

42% 

7% 

(DS >50%)  (FFR<0.80) 

% 

Kang SJ, Catheterization and Cardiovascular Interventions. 2014;83(4):545-52. 



Left Main-TLR at 2 Years 
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AMC New Data, 2016 

Defer (n=318)  

Kissing Balloon (n=95)  



Death or MI at 2 Years 
LCX Jailing Defer Is Safe and Good !  
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AMC New Data, 2016 



• T-stent, modified T-stent or TAP 

• Mini-crush (or step crush), DKCRUSH 

• Culotte  

• V-stent 

• Y-stent (SKS-simultaneous kissing stents) 

 Any  

2 Stent Techniques 



POC 

Kang et al. Circ Cardiovasc Interv  2011;4:1168-74 

LM 

LAD 

LCX 

Effective Stent Area (Rule of 5,6,7,8 mm2)  

Can Make a Good Clinical Outcomes, 

 Restenosis Rate < 5% and TLR < 2% 

5 mm
2 

6 mm
2 

7 mm
2 

8 mm
2 



IVUS assessment of Both LAD and LCX  
Is Recommended ! 

Single Stent  Any 2 Stent 

How to Optimize ? 
After  

Stent Cross-Over 

• Do You Want to Treat the Jailed Side Branch ? 
• How to Treat ? 

 

No Disease in LCX Ostium or Small LCX  Consider FFR First ! Kissing Balloon Inflation and Optional T stenting ! True Bifurcation Disease (Medina 1,1,1 or 1,0,1) 

Big LCX, Diffuse Disease 

IVUS Minimal Stent CSA Criteria 5-6-7-8 mm2  

May Improve Long-term Clinical Outcomes. 

LM Bifurcation PCI 
  



What Really Matters  

in Bifurcation PCI ? 
  

Either Provisional Stenting or Any Planned 2 stent 

Technique Would Be OK in the Era of DES,  

Depending On Jeopardy Myocardium Supplied 

by Side Branch and Patient’s Symptoms. 

 

It’s a Matter of Concept rather than Technique ! 


