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MORTAL RISK OF INTERVENTION IS MORE 

CLOSELY ASSOCIATED WITH 

COMPLEX PATIENTS  

THAN WITH 

 COMPLEX LESIONS 

CLINICAL RESPONSIBILITY !!! 

Coronary Bifurcation 

Clinical Doubts 

 

 



EuroIntervention. 2006;2:149-53 

EuroIntervention 2014;10:545-60 



BIFURCAÇÃO 
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In-Hospital Mortality  

of Coronary Bifurcation ST  

 173 cases of stent thrombosis from 5 US centers between 

2005 and 2010 

Armstrong EJ, et al. JACC Cardiovasc Interv. 2012;5:57-63 



SIDE BRANCH 
COMO             ATUAR 

I) Importancia Anatomica 

II) Localizacao e Extensao da Lesao 

Lesao Ostial > 10 mm de extensao > 2.5mm de diametro 



Abordagem  

das Bifurcações 

1 vs. 2 stents 
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Left Main and Bifurcation Summit, New York 4-5/2009 

Coronary Bifurcation < 25% with IVUS   

 

IVUS 6 studies  



BMS 
DES DES 2nd 

Kissing 

Balloon 

Provisional 

SB stenting 

Dedicated 

Bif. Stents? 

Jailed wire technique 
POT 

Kiss with 

NC balloons 

A short History of Bifurcation Treatment 

Lefevre; 2014  



Zimarino M et al. J Am Coll Cardiol Intv 2013;6:687–95 

Favor  2-stent                        1-stent Favor  2-stent                        1-stent 

TVR Overall mortality 

IVUS 3 studies  

Single-stent Vs. Two-stent (2013) 

Meta-analysis (6.961 pts) 

 



Long-Term Clinical Outcomes (1- vs. 2-Stent) 

(Mean Follow-up of 4.4 Years) 

Oral presentation Bo Xu, EURO PCR 2014 

2014 



Randomized Comparison of Provisional Side Branch Stenting 

versus a Two-stent Strategy for treatment of  

True Coronary Bifurcation Lesions Involving a Large Side 

Branch.  

 

The Nordic-Baltic Bifurcation Study IV 

EURO PCR 2015; By: I. Kumsars 

2015 



Randomized Comparison of Provisional Side 
Branch Stenting versus a Two-stent Strategy for  
treatment of True Coronary Bifurcation Lesions 

Involving a Large Side Branch.  
 

The Nordic-Baltic Bifurcation Study IV 

4.6% 

1.8% 

p=0.09 

Provisional 

(n=221) 

Two Stents 

(n=229) 

EURO PCR 2015; By: I. Kumsars 

MEDINA 1,1,1 

2015 



Dispostivos Dedicados 



AXXESS 
Medtronic Y stent 

Classification of Dedicated  

Bifurcation Devices  



Summary of the Main Characteristics and Trial Results of 

Currently Available Dedicated Bifurcation Stents 

J Am Coll Cardiol. 2010 Aug 31;56(10 Suppl):S43-78 



Dedicated bifurcation stent study  

in Left Main intervention  

 

1. HosegawaT, et al. Catheter CardiovascInterv2009;73:34-41 

2. BilJ, et al. J Intervcardiol2014;27:242-51 

3. MagroM, et al. Eurointervention2013;8:1259-69 



2015 

 F/U at 9 mo 

Généreux, P. et al. J Am Coll Cardiol. 2015; 65(6):533–43 



Métodos  

Adjuntos 



Published classification of coronary bifurcation lesions. 

EMJ Int Cardiol. 2014;1:62-72 



Rev Esp Cardiol. 2006;59:183 

Circulation. 2009;119:71-8 

Estratégia baseada em Classificação de 

Medina 

 



Images: Hospital Costantini 

First Point: All Bifurcations are Equal ??? 

Not !......... 

 

1.1.0 



56 Bifurcation Treated Lesions Were Assessed By IVUS pre Intervention 

in Both Branches 

   8,9%             3,5%             8,9%            21,4% 

BY 

IVUS 

30,3%            3,5%            7,1%             41,1% 

0,9%              12,76%            6,38% 

Costantini et.al Solaci 2011 

BY 

ANGIO 

(p = 0,008) (p = 0,6) (p = 0,9) (p = 0,4) 

1,8%              33,9%              21,4%               

(p = 0,9) (p = 0,001) (p = 0,1) 

MEDINA Classification (Angiography Vs. IVUS Evaluation) 

BY 

ANGIO 

BY 

IVUS 

42,7 % 

82 % 

57,1 % 

20,4 % 



Caso 1 

RGC ♀  -  78 Anos 
20790 – 29Feb08 

•R.G.C, 78 anos femenino, angina instável, dispnéia aos 

mínimos esforços, cintilo positiva com isquemia antero 

septal; 

 

 

 

• HAS 

• Diabetes 

• Dislipidemia 

• Obesidade 

•  LVEF= 75 % 

 
Angiografia  

MEDINA (0,1,0) 



2.96 mm² 
2.66 mm² 

3.23 mm² 

2.94 mm² 2.16 mm² 

Angiografia Medina (0,1,0) 

IVUS Medina (1,1,1) 

 

3.02 mm² 

RGC ♀  -  78 Anos 
20790 – 29Feb08 



Images: Hospital Costantini 

IVUS, Stent Boost & OCT 



• M.C.J, 71 anos masculino, ATC prévia 2005 (CX) e 2011 (TC>DA e 

CX),  

• 2014 (Reestenose / CX ÓSTIO ?) 

• 2015 novos sintomas (Angina estável) – novo cat 

• Nova reestenose (DA/CX) --------- Indicação cirúrgica 

• Cintilo Normal e teste com taquicardia supraventricular 

sustentada com aberrância de condução à partir do 7° minuto do 

esforço. 

 

 

 

• HAS 

• Dislipidemia 

• Stress 

• Diabetes 

Apresentação clínica 



2011 

Oque vc Faria ? 

MCJ ♂ - 69 Anos 
19Dez11 



Angioplastia TCESQ 

Envolvendo Bifurcação DA/CX 

Guiada por angiografia (Outro serviço em 2011) 

MCJ ♂ - 69 Anos 
19Dez11 

Stent CX 

Stent DA 

Ampulheta 
Kissing Final 

Resultado Final 



Nova Angioplastia 

2014 Outro serviço 

MCJ ♂ - 71 Anos 
21Out14 

Reestenose 

Balão DA 

Resultado 
Final 

Balão CX 



2015 

Indicação Cirurgica 

MCJ ♂ - 71 Anos 
12Mai15 



5.25 mm² 

2.49 mm² 

5.85 mm² 

14.43 mm² 

2015 

Indicação Cirurgica ???? 

MCJ ♂ - 72 Anos 
38455 - 18Jun15 

DA: 0.93 CX: 0.95 

Óstio CX 

CX Distal 

DA Prox. 

TCESQ 



5.75 mm² 

ATC CX Distal 

MCJ ♂ - 72 Anos 
38455 - 18Jun15 

Orsiro 
2.5 * 16 
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Angiography guidance n= 487 pts 

 

IVUS guidance n= 487 pts 

7.8% 

3.8% 

0 
360 

720 

Impact of IVUS in bifurcation lesions, 

(COBIS) – 2011 – IVUS 2 vessels 

IVUS guidance during DES implantation at bifurcation lesions may be helpful to improve 

long-term clinical outcomes by reducing the occurrence of death or MI. 

AHJ 2011, 161, 180~187 



Patel VG; Circulation. 2013; 128: A14804  

Meta-Analysis of Long Term Outcomes of 

 IVUS Vs. Angiographic-Guided PCI of Bifurcation Lesions 

Year - 2013 

Four observational studies with 7,123 

patients were included for analysis. 

IVUS-Guided Better Angio-Guided Better 



Meta-Analysis of Long Term Outcomes of 

 IVUS Vs. Angiographic-Guided PCI of Bifurcation Lesions 

 

Component Outcomes 

Composite of Death, Stent Thrombosis, MI 

Patel VG; Circulation. 2013; 128: A14804  



• A.P.V, 66 years old female, unstable angina 

positive tallium test mid-basal lateral &  antero-

lateral wall. 

 

 

• Hypertension 

• Hyperlipidemia 

• Diabetes 

• Sedentary 

• LVEF= 72% 

 

Clinical Presentation 



APV  ♀ - 66 yrs 
26509 – 13Jul10  

DG 

DA 

Septal 

DG 

LAD 
Septal 

LCx 

LM 

DG LAD 

2.60 mm² 2.45 mm² 

IVUS Approach 



APV  ♀ - 66 yrs 
26509 – 13Jul10  

LAD 
Promus  2.75 * 28 

DG - Promus  2.75 * 15 

Kissing Final 

3.0 * 15 

2.0 * 10 

Wire Wire 

Wrong Way 



APV  ♀ - 66 yrs 
26509 – 13Jul10  

Stent Boost 

DG 

LAD 

6.63 mm² 

DG 

4.90 mm² 

Final Result 

5.33 mm² 



APV  ♀ - 71 yrs 
38322 – 29May15  

Follow Up @ 5 Yrs 

Positive Thallium test lateral wall 

Promus 

Promus 

CLINICAL RESPONSIBILITY !!! 



Tronco de Coronária 

Esquerda 



Left Main 

MACCE 

TROMBOSIS 



Vorpahl M, Virmani R. presented  ACC 2010 

LM: PES 
LAD: PES 
Diag: PES 
LCX: PES 
Lom: BMS Vision Stents (5x) SES Stents (3x) 



Patrick Serruys. Circulation. 1995;91:1891-1893 

1995 



Windecker et al., Eur Heart J. 2014 Aug 29. pii: ehu278 

 
2014 ESC/EACTS Guidelines on Myocardial Revascularization 

Recommendation for the type of revascularization  
(CABG or PCI) in patients with SCAD with suitable coronary 

anatomy for both procedures and low predicted surgical 
mortality 

? 

? 

???????? 



Left Main 

Techinique 

 
TAP 

 

Promus 

4.0 * 38 
Promus 

3.0 * 16 

CULOTTE 

Xience 
3.5 * 38 

Xience 
4.0 * 38 

CRUSHING 

Promus  
 4.0 * 32 

Promus  
 4.0 * 24 

PROVIONAL 

Promus 

4.0 * 20 

Source: Hospital Costantini registry PCI in UPLM. 



Syntax Score 18 

Low Risk 

Syntax Score 23 

Inter. Risk 

Syntax Score 36 

High Risk 

Euro Score 2 

Low Risk 

Euro Score 4 

Inter. Risk 

Euro Score > 6 

High Risk 

Source: Hospital Costantini registry PCI in UPLM. 

First Point: All Left Main are Equal ??? 

Not !......... 

 



Syntax Score 18 

Low Risk 

Syntax Score 23 

Inter. Risk 

Syntax Score 36 

High Risk 

Follow Up 8 mo Follow Up 16 mo Follow Up 5 yo 

Source: Hospital Costantini registry PCI in UPLM. 

Second Point: Follow Up 

 



• W.S, 61 years old male, with stable angina Class II, 

positive treadmil test,  

• Syntax Score  36  –  Euro Score > 6  

 

 

 

 

• Family history 

• Hyperlipidemia 

• Former smoker 

• LVEF= 51% 

 

Clinical Presentation 



Left Main 

9.26 mm² 

WS ♂ - 61 Yrs 
23667 – 02Jun09  

Pre 

Ostium 
LAD 

1.26 mm² 

Proximal 
LAD 

2.26 mm² 

Angiography + IVUS pre procedure 



20.59 mm² 

LM Ostium LAD 

11.58 mm² 

LAD Mid Seg. 

8.16 mm² 

LCx  

Ostium 
AV LCx  

10.23 mm² 

Ostium LCx 

LAD  

 12.23 mm² 

Taxus 
5.0 * 24 

Cypher 
3.0 * 18 

Cypher 
3.5 * 23 

Taxus 
3.0 * 23 

WS ♂ - 61 Yrs 
23667 – 02Jun09  

2009 

TAXUS & CYPHER 



2009 pre PCI 2014 FU @ 5 YRS 

Cypher 
3.5 * 23 

Taxus 
3.0 * 23 

Cypher 
3.0 * 18 

Taxus 
5.0 * 24 

Left Main PCI 

Image pre & last 5 yrs - stents1ª generation. 

WS ♂ - 65 Yrs 

Pre F/U 



10.28 mm² 

WS ♂ - 65 Yrs 
36044 – 23Jul14  

20.37 mm² 12.32 mm² 

Follow Up @ 5 Yrs (Taxus & Cypher) 
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TAXUS (n=357) CABG (n=348)  

MACCE to 5 Years 

Left Main Subsets 

Mohr FW et al. Lancet 2013;381:629–38  

p= 0,12 
p= 0,30 p= 0,67 p= 0,24 

p= 0,04 

(n=705) (n=91) (n=138) (n=218) (n=258) 

< 10% with IVUS ???  



Syntax  

MACCE to 5 years 

LM Distal PCI Bifurcations: 1 vs ≥ 2 stents 

TCT 2014; Oral presentation Marie-Claude MORICE  

< 10 % @ IVUS 



Minimal stent area threshold values for the 

prediction of angiographic in-stent restenosis  

Kang S et al. Circ Cardiovasc Interv. 2011;4:562-569 

 

 MACE-free survival was lower in pts 

with underexpansion vs those without 

underexpansion (89.4% vs 98.1%)  

 

 TLR-free survival was lower in pts 

with underexpansion vs no 

underexpansion (90.9% vs 98.5%).  

 

 Although acute malapposition was 

observed in 28 pts, malapposition was 

not related to MACE at follow-up.  

Angiography don’t give information !!! 



p<0.001 

(260 pts) Good Expansion 

(133 pts) Underexpansion 

98.1% 

90.2% 

Conclusion 

 

A smaller IVUS-MSA within any one of these segments was responsible for a higher rate 

of angiographic ISR and clinical MACE.  Correcting underexpansion with these optimal 

IVUS criteria using IVUS guidance during LM stenting procedures may reduce cardiac 

events after DES treatment for unprotected LM disease. 

Kang S et al. Circ Cardiovasc Interv. 2011;4:562-569 

Under Expansion Mortality Predictor !!!! 



• V.S.N, 79 years old male, Atrai fibrilation, ACS NSST;  

• Syntax Score  28  –  Euro Score > 6  

 

 

 

 

• Family history 

• Diabetes 

• Hyperlipidemia 

• Former smoker 

• LVEF= 51% 

 



10.84 mm² 

19.60 mm² 

8.61 mm² 

8.93 mm² 

Ostium LAD 

LM 

Proximal LAD 

Ostium LCx 

VSN ♂ - 79 Yrs 
38402 – 11Jun15  

Final Result 



Summary 

Pre 

Post 

3:15 hs of procedure 

65 min X Ray 

350 ml de Contrast 

 

 

 

 

 

 

 

 IVUS 

 Stent BOOST 

 Kissing Balloon 

 Patience 

VSN ♂ - 79 Yrs 
38402 – 11Jun15  
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TAXUS (n=357) CABG (n=348)  

MACCE to 5 Years 

Left Main Subsets 

Mohr FW et al. Lancet 2013;381:629–38  

p= 0,12 
p= 0,30 p= 0,67 p= 0,24 

p= 0,04 

(n=705) (n=91) (n=138) (n=218) (n=258) 

< 10% with IVUS ???  



Costantini et al. RBCI; Junho, 2011;19(2): 153-9 

The First Brazilian Registry UPLM PCI 



0
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MI Thrombus All-cause 

Death

Stroke MACCE

0,5 1,0 1,0 0,0 1,0

In Hospital Outcomes 

(n= 255 pts) 

Procedural Success 99,8% 

Discharge: 99,18% 

Hospital Costantini Registry LM PCI 

Hospital Costantini 

Left main Registry 



0
10
20
30
40

MI Thrombus Stroke All-Death Cardiac 

Death

Revasc. MACCE

0,8 1,4 0,0

11,0
4,0

9,1
17,2

Follow Up mean 6,5 yrs 

(n= 255 pts) 
CABG Results (F/U mortality) 

Cleveland: 11,3 (1 year) 

NYS Database: 9,6 (2 years) 

Duke Database: 10,29 (2 years) 

BIFURCATION = 87,3% 

MULTIVESSEL = 79% 

SYNTAX SCORE ≥ 33 = 44% 

EUROSCORE > 6 = 49% 

96,6 % IVUS 

Hospital Costantini Registry LM PCI 

Hospital Costantini 

Left main Registry 



Bioresorbable scaffolds 



The interventionalist needs to understand the different BRS performance characteristics in order to 

select appropriate coronary lesions for BRS, and to deliver, deploy and post-dilate BRS 

appropriately and safely. Because polymeric BRS struts may break more readily than those of 

metallic stents it is essential that the interventionalist understands safe balloon size and pressure 

post-dilatation limits. It is likely that the “T” strategy with a metallic drug-eluting stent is the best 

strategy if, after deployment of an MB scaffold, the SB needs treatment. The culotte, crush and 

SKS strategies have important disadvantages, including technical difficulty, multiple strut layers and 

the potential for strut fracture. The withdrawal of a trapped wire during a provisional SB strategy 

causes a limited amount of polymer coating damage. 

EuroIntervention 2015;11:V166-V169 

2015 







Early Scaffold Thrombosis And Bifurcation Rate 

 

Meta-regression of 3,386 patients undergoing BVS-PCI from 8 

Registries 

10th European Bifurcation Club; 2014, Capodanno D. Tamburino C. Unpublished 

6 months 



• J.M, 69 masculino, Ergometria com TVNS prévia. 

• Angiotomo com piora da lesão em DA/Dg desde a 

última análise...........(2011) 

• Cintilografia: 2011; 2013 e 2015 (com perfusão 

homogênea) 

 

 

 

 

 

• Hipertensão 

• Dislipidemia 

• Stress 

 

 

Apresentação clínica 

2015 



Angiotomo 

2011 2015 

Estenose 

73% 

Estenose 

60% 

JM ♂  - 69 Anos 



Arritmias 

2011 

2013 

JM ♂  - 69 Anos 



ECG (Fev 2015) 

JM ♂  - 69 Anos 

08:36 (128 Bpm) 08:39 (128 Bpm) 



Área: 4.52 mm² Área: 3.18 mm² 

Angiografia / IVUS 

2009 2015 

JM ♂  - 69 Anos 



Basal 

E.V 4 min 

Após lesão 

E.V 4 min 

Após Ponte 

FFR 

0.82 

FFR 

0.75 
Ponte 

Miocardica 

Angiografia / (FFR  adenosina e.v - 140μg/kg/min) 

2015  

JM ♂  - 69 Anos 
37777 – 03Mar15 



Angiografia  + IVUS (2015)  

JM ♂  - 69 Anos 
37777 – 03Mar15 

Área: 3.18 mm² Área: 2.51 mm² 

4.2 
4.2 

3.3 3.5 



Basal CB Pós Balão CB Pós Cutting 

3.0*10 

16 Atms 
3.5*10 

10 Atms 

JM ♂  - 69 Anos 
37777 – 03Mar15 



Angiografia / FFR / OCT 

Resultado Final 

Basal 

E.V 4 min 

Após Ponte 
FFR 

0.87 

JM ♂  - 69 Anos 
37785 – 05Mar15 

Absorb 

3.0 * 28 

Absorb 

2.5 * 18 

DA 

Dg 



Teste Ergomêtrico com 35 dias 

Protocolo de Bruce 11 Mets (10:10 min) 

JM ♂  - 69 Anos 
10Abr15 
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Bioresorbable Vascular Scaffold  

C Costantini Initial Experience 

(n= 34 pts – 62 Lesões - 74 stents) 

 

In Hospital Outcomes 

Source: C Costantini Experience 

C Costantini 

BVS Registry 



Follow Up mean 5,9 mo 

(n= 34 pts – 62 Lesões - 74 stents) 
MULTIVESSEL = 63% 

EUROSCORE > 6 = 42% 

Bifurcation = 25 % 

 

100 % post dilatation 

100 % IVUS /  96% OCT 

C Costantini 

BVS Registry 

0

10

20

30

MI Thrombus All-cause 

Death

Stroke MACCE

0 0 0 0 0

Lesões B/C:76% 

BIFURCATIONS 

25% 

Source: C Costantini Experience 



• Subestima el riesgo real del paciente , centrándose en los factores 

de riesgo individual en lugar de abordar el riesgo Cardiovascular… 

• Error al buscar en los objetivos; 

• Seguimiento y asesoramiento inapropiado paciente; 

• La capacitación inadecuada sobre la forma de aplicar el consejo 

médico. 

SISTEMA de 

SALUD   (1) 

POLÍTICO 

• Educación para la Salud , Enfoque sobre la enfermedad en lugar de 

la prevención; 

• Recursos limitados/Costos e La falta de información oportuna y 

adecuada. 

• La falta de conocimiento o motivación; 

• No visite al médico; 

• Bajo cumplimiento al tratamiento; 

• Los factores culturales y sociales??? 

MEDICO (2) 

MAESTRO 

DIOS 

PACIENTE   (2) 

IGNORANCIA 

1. Pearson TA, et al. J Am Coll Cardiol. 1996;27:1039-1047. 

2. Hobbs FD, et al. Fam Pract. 2002;19:596-604. 

• Entre 20 a 40 % del dinero invertido en salud se desperdicia en 

BRASIL .... revela un informe de la OMS (2013 ) 

Barreras para el diagnóstico y tratamiento adecuado : Un 

problema multifactorial 



Bifurcation  is....Time 

T 
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E 

echnique 

mage 

aterial 

xperience 

Time = Patience 
Costantino Costantini 



Tratamiento de la Insuficiência Coronária 

‘‘Si pensamos siempre en el PACIENTE, estamos 

trabajando correctamente.  

Si no es asi , NO ES ETICO’’. 

Professor Adib Jatene (J. Globo 27-9-13) 





15 th International Interventional Cardiology Symposium 

November 26, 27         -            Curitiba - Brazil 

Conferences, discussions, round tables and live cases. 
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