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Studies Investigating Optimal 
Bifurcation Stenting Strategy with DES
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Need a standardized approach 

Simple and safe

High rate of success

Low rate of SB occlusion

Low rate of complications

Good long term results

Bifurcation Lesions: 
A problem in Daily Pratice !

Optimal strategy

Optimal strategy
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Bifurcation group

Non bifurcation group
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2 stents in 15% of cases !

Bifurcation Lesions in ARTS II

(53%)
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Lefèvre et al. ESC 2007

Bifurcation Lesions in ARTS II
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1. Efficacy: BMS vs DES

No Randomized Studies !
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2. Efficacy: 1 vs 2 Stents

4 Randomized Studies !
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Main Branch Late Loss (mm)

Stent +Stent Stent + Balloon

0.27±0.47
0.14±0.24

P=0.28

0.52±0.60

0.27±0.38

Side Branch Late Loss (mm)

P=0.15

Bifurcation Sirolimus Study

Colombo et al. Circulation 2004; 109: 1244-49

Late Loss after Bifurcation stenting
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p < 0.001

p = nsp = ns

Terje K Steigen. Circulation 2006;114;1955-1961

Nordic 1 Study

Stent +Stent Stent + Balloon

Late Loss after Bifurcation stenting
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1 vs 2 stents:

Limitations of randomized studies
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Circulation 2004; 109:1244-1249

CrossCross--over 51%over 51%
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MV MV+SB        P-value
(n=207) (n=206)

Diabetes (%) 12 13 ns
Ref. diameter (mm)      3.3+0.4 3.3+0.4 ns
SB stented (%) 4.3 95.1           <0.001
Kissing balloon (%) 32 74 <0.001

Terje K Steigen. Circulation 2006;114;1955-1961



Institut Cardiovasculaire Paris Sud
Pan et al. Am Heart J 2004; 148: 857-64.
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PROSPECTIVE RANDOMIZED STUDY
April 2005 – August 2006

Clinical follow-up at 30 days and 1 year

Primary endpoint
In-segment percent diameter stenosis of the side branch

202 patients with de novo bifurcation lesion

Provisional T-stenting

n = 101 

Systematic T-stenting 

n = 101

Angiographic follow-up with QCA at 9 months

Ferenc et al. TCT 2007
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Primary study endpoint: 

p=0.072
(%)

n=xxx
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Provisional SB stenting
is now the gold standard !
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Proximal cross

Provisional SB Stenting (Proximal vs Distal strut)

Distal  cross

Courtsey of John Ormiston
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When 2 stents are needed ?
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3. Efficacy: Crush vs Culotte
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CRUSH CULOTTE

MB 4.7% MB 1.9%SB 11.8% SB 5.1%

In lesion restenosis
at 8 months follow-up

Any Restenosis 16.5% Any Restenosis 7.0%

P=0.013

* P=0.048

Gunnes et al. late breaking trial   i2 Summit 2008

**
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Strut Configuration After Crush Technique

Bx Velocity Express II

Courtesy of Dr. Murasato



Institut Cardiovasculaire Paris Sud

Crush vs DK Crush
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Chen et al. CCVI 2008; 77: 166-172
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Chen et al. CCVI 2008; 77: 166-172
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4. Efficacy: Crush vs PTS
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CACTUS: Conclusions

31% cross over from provisional to 2 stents31% cross over from provisional to 2 stents

Significantly larger final SB MLD with crushSignificantly larger final SB MLD with crush

No difference in cumulative 30No difference in cumulative 30--day MACEday MACE

No difference in 30No difference in 30--day stent thrombosis: 1.7% day stent thrombosis: 1.7% 
with crush with crush vsvs 0.5% with prov.0.5% with prov.--T (p=0.62)T (p=0.62)
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5. Safety
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MV MV+SB       P-value
(n=207) (n=206)

Procedure time (min) 62+52 76+40       <0.001
Fluoro time (min) 18+17 21+12       <0.001
Contrast (ml) 233+93 283+117      <0.001

NORDIC 1: Procedural data I

Terje K Steigen. Circulation 2006;114;1955-1961



Institut Cardiovasculaire Paris Sud

MV MV+SB P-value
(n=153) (n=126)

> 3 elevation (%) 8 18 0.011
> 5 elevation (%) 4 13 0.008
> 10 elevation (%) 3 5 ns

NORDIC 1: Biomarker elevation (279 patients)

Terje K Steigen. Circulation 2006;114;1955-1961
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Bifurcation as a potent, independent risk factor for 
stent thrombosis   

n RR 95% CI FU

Iakovou et al 2229 5.96   1.90 - 18.68  Subacute
JAMA 2005

2229 8.11 2.50 - 26.26 Late

Ong et al 1017 3.00 1.30 - 6.80 6 mo
JACC 2005

Kuchulakanti et al 2974 4.40 1.96 - 10.00 12 mo
Circulation 2006

Hwang + Koo 10.21 4.75 – 21.92 Late
TCT 2006
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Conclusion

Today the Gold standard is provisional side branch
stenting.

When 2 stents are needed, and when to do it is still a 
matter of debate.

When a 2 stents approach is used, optimal technique 
is crucial.
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LV PreloadLV Preload

Cardiac
Output 

The Starling curve

B. de Bruyne, EBC 2007



Institut Cardiovasculaire Paris Sud

Complexity of Bifurcation Stenting

SimpleSimple ComplexComplex
1 Wire 1 Wire 
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++
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+ + 
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The Starling curve

B. de Bruyne, EBC 2007


