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Hildick-Smith D, et al. Circulation. 2010;121:1235-1243.

British Bifurcation Study (BBC ONE)



BBC ONE
The British Bifurcation Coronary study: 

Old, New and Evolving strategies 

a randomized comparison of simple versus complex
drug-eluting stenting for bifurcation lesions

Simple – stepwise provisional T-stenting
Complex – total lesion coverage: crush or culotte 

(according to operator preference)



PRIMARY ENDPOINT

composite at 9 months of:

• Death
• Target vessel failure 
• Myocardial infarction



British Bifurcation Study (BBC ONE)

Hildick-Smith D, et al. Circulation. 
2010;121:1235-1243

1º Outcome: Death, MI, TVF

MI

TVF

N=500, Simple vs. Complex strategy

82% true bifurcations (>50% narrowing in both vessels).

Primary endpoint 38 (15.2%) 20 (8.0%) HR 2.0 (1.2 to 3.5), p=0.009



CONCLUSIONS

• For unselected bifurcation lesions, a stepwise 
provisional T stent strategy is superior to a 
systematic complex strategy in all domains:

• procedural success
• procedural complications

• 9-month MACE

Hildick-Smith D, et al. Circulation. 
2010;121:1235-1243



A Flow-guided Concept To Treat Side Branches 
In True Bifurcation Lesions: THUEBIS Study 

Hubertus v. Korn, et al. Circ Cardiovasc Interv. 2009;2:535-542



Stenting of the main branch (Taxus-stent) and 
mandatory side branch percutaneous coronary 
intervention (PCI; kissing balloons) with provisional 
SB stenting (Complex strategy, group A), or 
Flow-guided treatment: stenting of the MB (Taxus-
stent) with provisional SB-PCI only when the SB 
had a TIMI flow 0 or 1 (Simple strategy, group B).

• Primary endpoint: TLR

Study design

Hubertus v. Korn, et al. Circ Cardiovasc Interv. 2009;2:535-542



110 consecutive pts with bifurcations

- Stenting MB (PES)        
- „Kissing balloon“-PCI
- Provisional stenting SB
Group A

- Stenting MB (PES)
-PCI SB only 
@ TIMI 0 or 1
Group B  (n=54)

Scheduled angio @ 6 months

(n=56)
„Complex strategy“ „Simple strategy“ 

Study design: flow chart



Complex 
strategy

Simple 
strategy

p

Re-PCI MB (%) 5.4 5.6 1.0

(Re)-PCI SB (%) 5.4 0 0.09

Stent thrombosis (%) 3.6 3.7 1.0

CABG related to lesion (%) 3.6 5.6 0.6

TLR (sum, %) 17.9 14.8 0.7
PCI target vessel, non 
target lesion (%)

5.4 5.6 1.0

TVR (sum, %) 23.2 20.4 0.7
Cardiac death (%) 0 3.7 0.2

ALL MACE (%) 23.2 24.1 0.9

Follow-up data @ 6 months



• A simple strategy using PES with only 
provisional SB-PCI according to the TIMI flow of 
the SB is not inferior to a more complex strategy 
with mandatory SB-PCI

• MACE rates are nearly identical for both 
strategies

• Comparison of the duration of fluoroscopy + the 
amount of contrast medium favors the simple 
strategy

Conclusions 

Hubertus v. Korn, et al. Circ Cardiovasc Interv. 2009;2:535-542



Double Versus Single Stenting for Coronary
Bifurcation Lesions

A Meta-Analysis

Katritsis D, et al. Circ Cardiovasc Intervent. 2009;2:409-415



Double vs. Single Stenting
Meta-Analysis

Katritsis DG et al. Circ Cardiovasc Intervent. 2009;2:409-415

Death Myocardial infarction

2 stents      1 stent 2 stents      1 stent

6 randomized studies: N=1642 patients



Double vs. Single Stenting
Meta-Analysis

Stent thrombosis TLR

2 stents      1 stent 2 stents      1 stent

6 randomized studies: N=1642 patients

Katritsis DG et al. Circ Cardiovasc Intervent. 2009;2:409-415



COBIS (Coronary Bifurcation Stenting) 
Registry

Song YB, et al. J Am Coll Cardiol 2010;55:1743–50.



Coronary Bifurcation Stent Registry
The Aim of Study 

In Patients undergoing PCI with DES for Bifurcation 
Lesions  

• To compare the long-term clinical outcomes after 
implantation of SES vs. PES for coronary bifurcation 
lesions using data from a dedicated, large, multicenter 
real-world registry in Korea (2004.1 – 2006.6 (2.5 years);

Ø Primary outcome : the composite of cardiac death, MI 
requiring hospitalization, or target lesion 
revascularization

Song YB, et al. J Am Coll Cardiol 2010;55:1743–50.



Clinical Outcomes 
Total population
SES

(N=1033)
PES

(N=562)
Adjusted	HR*
(95%	CI) P	Value

Cardiac death 11	(1.1) 2	(0.4) 3.46	(0.75-16.00) 0.12

Cardiac death or MI 18	(1.7) 14	(2.5) 0.86	(0.42-1.78) 0.68

TLR 38	(3.7) 38	(6.8) 0.45	(0.28-0.72) <	0.01

TVR 50	(4.8) 47	(8.4) 0.51	(0.33-0.78) <	0.01

MACE 52	(5.0) 49	(8.7) 0.52	(0.34-0.79) <	0.01

*	Adjusted	covariates	included	age,	gender,	acute	coronary	syndrome,	diabetes	mellitus,	true	bifurcation,	stenting	techniques,	final	kissing	
ballooning,	use	of	intravascular	ultrasound,	type	of	stent	used,	stent	diameter,	and	total	stent	length.

Median FU 22 months [15-32]



Clinical Outcomes 
Propensity-Matched Population

SES
(N=407)

PES
(N=407)

Adjusted	HR*
(95%	CI) P	Value

Cardiac death 6	(1.5) 2	(0.5) 2.32	(0.44–12.17) 0.32

Cardiac death or MI 8	(2.0) 8	(2.0) 0.89	(0.33–2.41) 0.82

TLR 14	(3.4) 29	(7.1) 0.48	(0.25–0.91) 0.02

TVR 20	(4.9) 36	(8.8) 0.55	(0.32–0.95) 0.03

MACE 19	(4.7) 35	(8.6) 0.52	(0.30–0.91) 0.02

*	Adjusted	covariates	included	age,	gender,	acute	coronary	syndrome,	diabetes	mellitus,	true	bifurcation,	stenting	techniques,	final	kissing	
ballooning,	use	of	intravascular	ultrasound,	type	of	stent	used,	stent	diameter,	and	total	stent	length.

Median FU 20 months [14-30]



• In patients with bifurcation lesions, the use of SES 
resulted in better long-term outcomes than did the 
use of PES, primarily by decreasing the rate of 
repeat revascularization.

Summary

Song YB, et al. J Am Coll Cardiol 2010;55:1743–50.



BBK- Registry at Heart Center Bad Krozingen

Ferenc M, et al. Am Heart J 2010;159:454-61



BBK- Registry at Heart Center Bad Krozingen

2002 – 2005 >>> 10 822  PCI

Clinical follow-up at 3 years 

1038 PCI‘s in bifurcation lesions 
met selection criteria

T-stenting

n = 382 

One stent strategy

n = 656 

TLR ?      
Death / Myocardial infarction  ?



BBK registry: 3 years Follow-up
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Ferenc M, et al. Am Heart J 2010;159:454-61



BBK registry: 3 years Follow-up
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BBK registry: 3 years Follow-up
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Ferenc M, et al. Am Heart J 2010;159:454-61



Intravascular Ultrasound Classification of Plaque
Distribution in Left Main Coronary Artery Bifurcations

Where Is the Plaque Really Located?

Oviedo C, et al. Circ Cardiovasc Interv. 2010;3:105-112
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Oviedo C et al. Circ Cardiovasc Interv 2010;3:105-12.



0 20 40 60 80 100

Diffuse Myo Peri Lat

(%)

LMCA-LAD

LCX

Myo Peri Lat

Diffuse Myo Peri Lat

Myo Peri LatLMCA-LAD

LMCA
LCX

LAD

Circumferential Plaque Distribution

1/1,1,1

LCX (1)LAD (1)

LMCA (1/1)

1/0,1,1

LCX (1)LAD (1)

LMCA (1/0)

1/0,1,0

LCX (0)LAD (1)

LMCA (1/0)



Summary
• Angiographic classification of LMCA bifurcation lesions is rarely 

accurate; 
• Contrary to angiographic classifications, IVUS showed that 

bifurcation disease was rarely focal and that both sides of the flow 
divider were always disease-free. 

• Continuous plaque from the LMCA into the proximal LAD artery 
was seen in 90%, from the LMCA into the LCX artery in 66.4%, and 
from the LMCA into both the LAD and LCX arteries in 62%. 

• Plaque localized to either the LAD or LCX ostium and not involving 
the distal LMCA was seen in only 9.3% of LAD arteries and 17.1% 
of LCX arteries. 

• Plaque distribution was not influenced by the LAD/LCX 
angiographic angle, lesion severity, LMCA length, or remodeling



Anatomic and Functional Evaluation of Bifurcation 
Lesions Undergoing Percutaneous Coronary 

Intervention

Bon-Kwon Koo et al. Circ Cardiovasc Interv. 2010;3:113-119.



Absolute changes in volume indices
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* P<0.005; comparison between pre- and post-stent implantation indices by RM ANOVA and post hoc  analysis

All patients underwent MB IVUS before and after MB stent implantation 
FFR of the jailed SB lesions

Prospective multicenter trial (8 centers, US, Japan and Korea) 



IVUS findings of Carina shift vs. Plaque shift 

* :  A 0.014 inch coronary wire 

Before MB stent

After MB stent

Angiogram Cross-sectional IVUS Longitudinal IVUS

*

FFR : 0.87

carina shift 

Both plaque shift and carina shift è Aggravation of SB luminal narrowing after MB stent implantation



Correlation between FFR of jailed SB lesion and  pre-intervention 
angiographic and IVUS parameters

r=-0.50
p<0.0001

r =0.43
p=0.003

r=0.50
p<0.0001

r=-0.31
p=0.047

Predictor of jailed SB OR 95% CI P value
Main branch
Reference diameter 1.10 0.29 – 4.23 0.89
% diameter stenosis 1.00 0.95 – 1.05 0.99
MB lesion length 1.02 0.96 – 1.08 0.50
Side branch
Reference diameter 0.27 0.06 – 1.31 0.11
% diameter 

stenosis
1.05 1.01 – 1.09 0.01

SB lesion length 1.06 0.89 – 1.25 0.53
Y angle (³ 70°) 3.62 0.23 – 58.14 0.37
MLD location (type B/A) 3.86 1.03 – 14.43 0.05Binary logistic regression analysis 

Pre- % diameter stenosis of SB  & type B lesion : independent angiographic predictors of functionally significant SB jailing
Post-stent SB-MLD  & post-stent SB % diameter stenosis  à correlated with SB FFR



Conclusion

• Aggravation of SB luminal narrowing after MB stent   

implantation results from both plaque shift and 

carina shift.

• Anatomic evaluation does not reliably predict the 

functional significance of each jailed SB lesion due 

to the complex mechanism of luminal narrowing 

and its individual variability


