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To compare mid-term clinical outcome after treatment 
of coronary bifurcation lesions by 

Objective

BBC ONE, Nordic-Baltic Bifurcation I + II

• Crush 
and

• Culotte

Niels R. Holm, Aarhus University Hospital, Skejby, Denmark



Secondary, patient level meta-analysis at 
9-month clinical follow-up of:

• BBC ONE

• Nordic Bifurcation Study (I)

• Nordic Bifurcation Stent Technique Study (II)

Methods

BBC ONE, Nordic-Baltic Bifurcation I + II

Niels R. Holm, Aarhus University Hospital, Skejby, Denmark



• BBC ONE :  (Simple vs. complex strategy)
– Complex strategy NOT randomized
– Taxus

• Nordic-Baltic I: (Simple vs. complex strategy)
– Complex strategy NOT randomized
– Cypher

• Nordic-Baltic II: (Crush vs. culotte)
– Complex strategy randomized
– Cypher

The Studies

BBC ONE, Nordic-Baltic Bifurcation I + II

Niels R. Holm, Aarhus University Hospital, Skejby, Denmark
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• 9-month composite endpoint (MACE) of:
– All cause death
– Non-procedure related myocardial infarction
– Target Vessel Revascularisation (TVR)

• Stent thrombosis, defenite (ARC) 

• Procedural biomarker elevation 
– (CK-MB ≥ 3 times upper limit)

Endpoints

BBC ONE, Nordic-Baltic Bifurcation I + II
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Baseline demographics
Crush
(n=479)

Culotte 
(n=332)

p

Age (yrs) 63±10 63±11 ns

Male sex (%) 74.1 73.5 ns

Diabetes (%) 11.5 14.7 ns

Active smoking (%) 18.4 26.2 0.008

Statin treatment (%) 79.5 72.9 0.027

Hypertension (%) 61.8 60.2 ns

Family history (%) 53.0 55.3 ns

History of PCI (%) 28.2 27.4 ns

History of CABG (%) 2.3 3.9 ns

BBC ONE, Nordic-Baltic Bifurcation I + II
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Indication

BBC ONE, Nordic-Baltic Bifurcation I + II

Stable AP Stable AP

UAP UAP
ns

ischemia
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Crush
(n=479)

Culotte 
(n=332)

p

LAD/diagonal + LM (%) 78.7 76.2 ns

CX/obtuse marginal (%) 15.6 17.7 ns

RCA PDA/PLA (%) 5.2 5.7 ns

LM/LAD/CX (%) 15.6 17.0 ns

”True” bifurcation (%) 73.2 72.0 ns

Angulation > 60-70° (%) 42.6 52.1 0.008

Lesion characteristics

BBC ONE, Nordic-Baltic Bifurcation I + II
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Procedural data
Crush
(n=479)

Culotte 
(n=332)

p

SB stented (%) 96.3 97.3 ns

FKBD (%) 78.5 90.6 <0.001

Procedure time (min) 70.1 68.6 ns

Contrast volume (mL) 263 264 ns

Flouroscopy time (min) 18.6 19.6 ns

Tx succesful* (%) 96.3 97.3 ns

* (Residual stenosis <30% of MV + TIMI flow III in SB)

BBC ONE, Nordic-Baltic Bifurcation I + II

Niels R. Holm, Aarhus University Hospital, Skejby, Denmark
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Death + non-procedural MI + TVR
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9-month Results
Crush
(n=479)

Culotte 
(n=332)

p-
value

Total death (%) 1.1 0.6 ns

Non-proc. MI (%) 2.3 2.7 ns

TVR (%) 8.2 8.1 ns

Stent thrombosis (%) 1.4 2.1 ns

Procedural MI (%) 11.3 8.7 ns

BBC ONE, Nordic-Baltic Bifurcation I + II

Niels R. Holm, Aarhus University Hospital, Skejby, Denmark



Bifurcating angle
Total MACE (n=811): Wide vs. shallow 7.7% vs. 11.1%, p=0.10

BBC ONE, Nordic-Baltic Bifurcation I + II
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True vs. non-true bifurcation
Total MACE (n=811) True vs. non-true;  10.7% vs. 6.3%, p=0.06

BBC ONE, Nordic-Baltic Bifurcation I + II
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SB > 2.75mm Subgroup
Crush
(n=186)

Culotte 
(n=167)

p-
value

Total death (%) 2.2 0.6 ns

Non-proc. MI (%) 2.7 1.8 ns

TVR (%) 8.1 8.4 ns

Stent thrombosis (%) 2.2 1.2 ns

Procedural MI (%) 12.5 11.8 ns

9m-MACE (excl. proc. MI) 10.2 9.6 ns

BBC ONE, Nordic-Baltic Bifurcation I + II

Niels R. Holm, Aarhus University Hospital, Skejby, Denmark



Culotte; uneven sized MV and SB*
Uneven sized
(n=53)

Even sized
(n=279)

p-value

Total death (%) 1.9 0.3 ns

Non-proc. MI (%) 1.9 2.9 ns

TVR (%) 3.8 9.0 ns

Stent thrombosis (%) 0 2.5 ns

Procedural MI (%) 6.1 9.3 ns

9m-MACE (excl. proc. MI) 7.5 9.7 ns

SB reference diameter 2.5±0.2 2.8±0.3 <0.001

*MV diameter – SB diameter ≥ 1 mm

BBC ONE, Nordic-Baltic Bifurcation I + II
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Final Kissing Balloon
Total MACE (n=811) Kiss vs. No-kiss; 8.6% vs. 14.2%, p=0.04
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• The crush and culotte two-stent techniques were associated 
with similar 9-month clinical outcome

• Two-stent techniques were associated with a trend for 
increased MACE rates in shallow angle bifurcations and true 
bifurcation lesions

• Similar MACE rates for crush and culotte in the subsets of true, 
non-true bifurcations, wide, and shallow angle lesions

• The crush technique was associated with a trend towards more 
procedural MIs in angulated lesions

• Always kiss after crush and culotte

Conclusions
BBC ONE, Nordic-Baltic Bifurcation I + II

Niels R. Holm, Aarhus University Hospital, Skejby, Denmark


