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MODERN APPROACH TO CORONARY BIFURCATIONS

Suarez de Lezo et al, TCT 2009



PPRERE INTERVENTIONINTERVENTION

ROLE OF IVUS IN BIFURCATIONS

PPRERE--INTERVENTIONINTERVENTION
Accurate  evaluation of bifurcation lesion
Assessment of plaque distributionAssessment of plaque distribution
Assessment of SB disease 
Choice of Treatment strategy & device selection
In-stent restenosis 
Stent thrombosis

POSTPOST--INTERVENTIONINTERVENTION
Recognition of an ambiguous appearance
R iti f t t d i l tiRecognition of stent underexpansion or malappostion 
IVUS-guided  optimal stenting and  SB ostial coverage



HISTORICAL EVIDENCE OF IMPACT OF IVUS ON 
PALMAZ‐SCHATZ IMPLANTATION



Albiero et al, Circulation 1997



EVIDENCE FROM RANDOMIZED TRIALS: THE 
BMS ERA



ANY IMPACT OF IVUS ON LEFT MAIN



Agostoni et al, Am J Cardiol 2005



WHY IVUS MIGHT BE BENEFICIAL



Hassan et al, Eur Heart J 2010



USE of IVUS MIGHT PREVENT STENT 
THROMBOSISTHROMBOSIS



Roy et al, Eur Heart J 2008



CAN IVUS REDUCE DEATH AND STENT 
THROMBOSIS BUT NOT TLR?



Kim et al, Am J Cardiol 2010



CAN IVUS REDUCE DEATH AND STENT 
THROMBOSIS BUT NOT TLR?



Park et al, Circ Cardiovasc Intervent  2009



Park et al, Circ Cardiovasc Intervent  2009



Park et al, Circ Cardiovasc Intervent  2009



Park et al, Circ Cardiovasc Intervent  2009



I‐BIGIS Registry EXPERIENCE
Is intravascular ultrasound beneficial for percutaneous 
coronary intervention of bifurcation lesions? Evidence

g y

coronary intervention of bifurcation lesions? Evidence 
from a 4314-patient registry On behalf of the I-BIGIS 

Investigators

• A multicenter, retrospective study was conducted enrolling 
consecutive patients undergoing bifurcation PCI between

g

consecutive patients undergoing bifurcation PCI between 
January 2002 and January 2006 at 22 Italian centers.

• The primary end‐point was the long‐term rate of major p y p g j
adverse cardiac events (MACE, i.e. death, myocardial 
infarction or target lesion revascularization [TLR])



BASELINE PATIENT CHARACTERISTICSBASELINE PATIENT CHARACTERISTICS



PROCEDURAL CHARACTERISTICSPROCEDURAL CHARACTERISTICS



RESULTS

• A total of 4314 patients

226 ( 5,2%)

4088 (94,8%)

IVUS-Guided
Angio-Guided
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RESULTS

• Even at extensive multivariable analysis with propensity adjustment

Long-Term Outcome  ( 24.4 ± 15.1 months) 

• Even at extensive multivariable analysis with propensity adjustment, 
IVUS guidance was not associated with any statistically significant impact 
on the risk of MACE, death, myocardial infarction, TLR (neither on the 
main branch nor on the side branch), or stent thrombosis (all p>0.05).), ( p )
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MULTIVARIABLE OUTCOME 
PREDICTORS



MULTIVARIABLE OUTCOME 
PREDICTORS



In Randomized trial on Bifurcation lesions : 
( Nordic Study , CACTUS , BBC One , SYNTAX ……  )

Use of IVUS  was < 10%

Procedures were angio-guided 

Clinical outcome was similar  except for stent p
thrombosis, in some of these studies ,which was 
increased  in patients treated with 2-stent strategy



CACTUS trialCACTUS trial

66--month  inmonth  in--segment binary restenosissegment binary restenosis
A i hi F U f d i 86% f t i b thAngiographic F.U. performed in 86% of pts in both groups
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CACTUS trialCACTUS trial

Stent thrombosisStent thrombosis

Total Acute 

(first day)

Subacute

(days 2‐30)

Late

(days 31‐180)(first day) (days 2 30) (days 31 180)

Crush 3 (1.7%) 1 (0.5%) 2* (1.1%) 0

(n=177)

Prov.T 2 (1.1%) 0 1 (0.5%) 1 (0.5%)Prov.T

(n=173)

2 (1.1%) 0 1 (0.5%) 1 (0.5%)

(definitive)

p = 0.62 for comparisons between crush and prov.-T
* One patient did not take thienopyridine therapy after dischargep py py g



The NORDIC Bifurcation Study 
Jan S. Jewnsen et al , EuroInterv  2008; 4: 229-33 
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BBC One  : PRIMARY ENDPOINT
Composite (9months) Death, MI, TVF

Complex Simple P value

Death 2 (0.8%) 1 (0.4%) ‐

Myocardial infarction 28 (11 2%) 9 (3 6%) ‐Myocardial infarction 28 (11.2%) 9 (3.6%) ‐

Target vessel failure 18 (7.2%) 14 (5.6%) ‐

0 009
Primary endpoint 38 (15.2%) 20 (8.0%)

0.009

HR 2.0 (1.2 to 3.5)



BBC One :Target vessel failureBBC One :Target vessel failure

Complex Simple

No. patients  18 (7.2%) 14 (5.6%)
Immediate CABG 2 (0 8%) 02 (0.8%) 0
Inpatient CABG      1(0.4%) 0
Stent thrombosis (ARC definite) 5 (2 0%) 1 (0 4%)Stent  thrombosis (ARC definite) 5 (2.0%) 1 (0.4%)

Revascularisation (restenosis) 9 12
Revascularisation (distant lesion) 1 1Revascularisation (distant lesion) 1 1





Does Strategy Matter ?  : 
2-year MACE  in patients with bifurcations lesions  vs 

T STreatment Strategy : 

Palmerini T et al , Circ Cardiovasc Interv 2008;1;185-192



Role  of   IVUS  in Bifurcation Treatment 

Angio : 1,0,0 

IVUS : 1,0,0 



Should a different strategy ( only LM  stenting or  Cross-
over stenting LM to LAD) make  any difference in the 
outcome?



The Use of IVUS in Bifurcastion Treatment 

IVUS: 1,1,1

A i 1 1 0Angio: 1,1,0

Would  the use of IVUS change the strategy and the outcome ? 



The Use of IVUS in Bifurcastion Treatment 

Still having some ambigous angiographic appearance ?



CONCLUSIONS

IVUS background  provides  the operator  a more  
accurate angiographic evaluationaccurate angiographic evaluation  

IVUS  evaluation in stent thrombosis or in‐stent  
i ld b i l b d d drestenosis could be essential to better understand and 

treat  the underlying mechanism 

Use of IVUS could be useful in selected cases

Despite a sound rationale to define revascularization p
strategy, choose stent size, optimize stent expansion and 
guide kissing inflation, the role of routine IVUS for g g ,
coronary bifurcation lesions treatment is still unclear


