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UPLM Revascularization
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1. Guidelines




Coronary Artery Surgery Study (CASS): a 1983
randomized trial of coronary artery bypass surgery

Survival data 780 pts b“t 1,8% (Left Main)

CASS PRrINCIPAL INVESTIGATORS AND THEIR ASSOCIATES™®

CASS
Variuble (n = 780)

Age lyn* 51.2 74
Male 90.D

in 129 patients was assessed within 60 days of
surgery and the results have been published.'® A total
of 334 distal anastomoses were evaluated in the 129

NYHA class patients; 90% of the grafts were open, 97% of patients
0 26.5 had at least one open graft, and in 81% of patients all
I 14.5 grafts were patent.
11 49.0

History of Mi 599

EF =>50% 73.7

CAD
I Vessel 27.4 . . . .
2 Vessel 39,5 Angio within 60 days in 129 pts
3 Vesse! 33.1 . .

e B s Graft Oclusion in 10%

Any LAD 71.7

Left main (50 to §99%) ey, 1.8

Left Main
14

t CASS Trial, Circulation 1983;68;939-950
DS HLATKY et al, JACC 1988; Vol 11. n 2; 237-45




Diretrizes da Sociedade Brasileira de Cardiologia -
Intervencao Coronaria Percutanea e Metodos Adjuntos
Diagnosticos em Cardiologia Intervencionista

(Il Edicao - 2008)

Intervengao coronaria percutanea para o tronco da artéria coronaria
esquerda nao protegido por revascularizagdo cirurgica prévia

Recomendagao Nivel de evidéncia

Estenose no tronco da artéria coronaria esquerda com evidéncias de alto risco cirirgico,
como reoperagao, disfungdo ventricular esquerda significativa (fragéo de ejecéo < 35%) lla
elou morbidades clinicas associadas, com expectativa de vida < 5 anos

Estenose no tronco da artéria coronana esquerda em pacientes desprovidos
de fatores de risco promotores de alto nsco cirirgico

2008 Arq Bras Cardiol 2008;91




Current Guideline Recommendations for UPLM
Revascularization

ACC/AHA!

Class Il angina and >50% LM stenosis who are not eligible for
CABG

Alternative to CABG may be considered in pts with anatomic
conditions that are associated with a low risk of PC1 procedural
complications and clinical conditions that predict an increased
risk of adverse surgical outcomes

Left main (isolated or 1-vessel disease ostium/shaft)
Left main (isolated or 1-vessel disease distal bifurcation)
Lett main plus 2- or 3-vessel disease, SYNTAX score <32

Left main plus 2- or 3-vessel disease, SYNTAX score >33

1 ACC/AHA 2009 Focused Updates for STEMI and PCI. Circulation 2009;120:2271-2306
2 Wijns W, Kolh P, et al. Eur Heart J 2010;31:2501-55




2011 ACC/AHA PCI Guidelines

Heart Team Approach to UPLM or Complex CAD

| Halib it A Heart Team approach to revascularization is
recommended in patients with unprotected left
main or complex CAD.

Lllallb il Calculation of the STS and SYNTAX scores is
HI reasonable in patients with unprotected left main
and complex CAD.

@ 0 el 2011 ACCF/AHA/SCAI Guideline for PCI and Coronary Revascularization




Current Guideline Recommendations for UPLM
Revascularization

LM Subset By Anatomy, Risk and Predicted Outcome

—~ Anatomy with a low risk of procedural complications and & high likelihood of
good long-term outcome (SYNTAX score of <22, ostial or trunk left main CAD) ,
AND

- Characreristics predict significantly increased risk of adverse surgical
outcomes (STS-predicted risk of oparative mortality 25%)

UA/NSTEMI if not a CABG candidate
STEMI when distal TIMI flow grade <3 and PCI can be performed more
rapidly and safely than CABG

~ Anatomy low to Intermediate risk of PCI procedural complications and
intermadiate to high ltkelihood of good long-term outcome {low-intarmediate
SYNTAX score of <33, bifurcation left main CAD), AND

— Characteristics predict increased suwrgical risk Imoderate-severe COPD,
disability from prior stroke, or prior cardiac surgery; STS-predicted risk of

operative mortality >2%

Unlavorable anatomy for PCI and good candidates for CABG




Left Main Disease..............

CASS SYNTAX

High Registry 7 y
Inter. Syntax /
Syntax /
low
Syntax \q'
DES "LQ
DES 2 "4 Gen %,5 ’
1st Gen \g
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2. Resultados Cirurgia Cardiaca




Experiéncia da Cleveland Clinic Cirurgia em
TCESQ (1998)

15 - n=1, 585 pts

SEE 11,3

Q

wid

T 9

>

bt

® 6

5

= 3 - 233
In- Hospital 1 year 1 year
mortality mortality Mortality in

L _ low — Risk* pts
*low surgical risk: younger than 65 years, and in

New York Heart Association heart failure no
greater than class Il Ellis SG et al Am Heart J 1998;135:335-8.




NYS Database
CABG for Left Main Disease (1997-2000)

n= 16,365 pts

15 -
12,8
&\‘i 12 -
O 9,6
® 9-
| .
> 6,8
=
T 6-
=
@)
= 3
n 1 _ | — .
1yr 2yr 3yr
Death

Hannan et al Circulation 2007;116(10):1145-1152.




Mortality (%)

Duke Database

CABG for Left Main Disease (2006)

25

20 -

15 -

10 -

n= 1,374 pts
22,6
18,68
14,16
10,29
7,72

2,24
30 day 1yr 2 yr 3 yr 4 yr Syr
1295 1169 1039 902 748 618

TCT MD 2006; Roxana Mehran




IAnigo de Revisao - T

Cirurgia de Revascularizacao Miocardica. Resultados do Sistema
Unico de Saude

Myocardial Revascularization Surgery (MBS ). Results from Natlonal Health System (SUS)

bustuto Dante Arzanese de Cardindogen 580 Ay, 5F « fraui

Mortalidade hospitalar em pacientes submetidos a CRM isolada, de acordo
com 0 volume cirurgico dos hospitais no Brasil

Entre 2005 e 2007 foram realizadas 63.529 cirurgias em 191 hospitais. Foram
excluidos 16 hospitais de muito baixo volume cirurgico, restando 63.272
cirugias para anaise finel [NGHEISAGSSSRIEENGBA

N°. de o N°. de
HEIHNS hospitais /o cirurgias

Pequeno 120 69 18.733 30 1.365  7,29*
Grande 55 31 44.539 70 2.569 5,77

Total 175 100 63.272 100 3.934 6,22
Arq Bras Cardiol 2009; 93(5) : 555-560




Evolucao da Cirurgia Cardiovascular no Instituto do Coracao: Analise
de 71.305 Operacoes INCOR - SAO PAULO -

Evolution of Cardiovascular Sugery at the Instituto do Cora¢ao: Analysis of 71,305 Surgeries

S

frttisto oo Coravla de Fospde’ des Climmas ifd Frmaizadie ge Mo ofd Lo eraiglagie g Lo Radde S Ml 5P - Basy

A mortalidade global média, que no inicio era de 7,5%, atualmente é de 7,0%, sendo
de 4,9% entre os procedimentos eletivos. Nas cirurgias de revascularizacao miocardica,
a mortalidade média atual é de 4,8%.

T GLOBAL
7,0%

Eletiva
4.9%

§§§§§§§§§E§§§§§§ ggggggﬁs

| v Mort giidade Glothe ee=Motahdade Joba

Arq Bras Cardiol 2010; 94(2) : 174-181
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rst PCI of Left Main in The World..............

EDITOR’'S NOTE

Gruentzig presented this case at the 1977 AHA Scientific
Session. The ovarion was so prolonged he could barely finish
the (.ln\. Now 3() .\'C.Il- later we are still \\‘«-nliclin:;_: if |&'T.T main
disease can be safely treated with PCI. The SYNTAX trial

results will help.

Spencer B. King 111, MD, MAC(

Rahimtoola, S. H. J Am Coll Cardiol Intv 2008;1:108
- ‘6




Contemporary Mortality Risk Prediction
for Percutaneous Coronary Intervention -

Results From 588.398 Procedures
in the National Cardhovascular Data R(:gisn'}'

181,775 procedures

January 2004 - March 2006

Evaluated pre-procedure and angiographic risk factors
Using logistic regression

Results

Average PCI mortality: 1.27%
Elective PCI: 0.65%
PCl in STEMI: 4.81%

Peterson ED, et al. JACC. 2010; 55:1923-32



lArtigo Original

Intervencao Coronariana Percutanea no Brasil. Resultados do
Sistema Unico de Saude

Percutanecus Coronary Intervention in Brazil, Results Irom the Brazilian Public Heaith System

Hates Dt Pazanwe e Ca :’h".'x' 4. 500 Blum

Mortalidade hospitalar em pacientes submetidos a ICP isolada, de acordo com
0 volume dos hospitais no Brasil

Entre os anos de 2005 a 2008 foram realizados 166.514 procedimentos em
180 hospitais. [HillOHGICSICINOSPISISIIOISINONUSIANEEY No diagnostico de
angina a mortalidade foi de 1,03%

N°. de & N°. de 0 N°. de
SRS hospitais /o cirurgias i obitos

Pequeno 45 25 7.229 4,3 182 2,52
Médio 90 50 58.067 349 1.330 2,29
Grande 45 25 101.218 60,8 2.362 2,33

Total 180 100 166.514 100 3.874 2,33
Arq Bras Cardiol 2011;96(4):317-324




Thrombosis and Left Main Stenting

Ietinte Steot

et | o | oty | T | s s o2 R
Onuma 2010 Nomerdands | ULMCA DES 148 491 1.3 NA NA
Park OW 2010 COMPARE | ULMCA DES 784 62 1.5 NA NA
Chuefio 2010 ety LLMCA DES 107 619 09 NA NA
Sartuys 2010 SYNTAX ULMCA DES 348 12 0.9 NA NA
Godino 2010 TRUE Regsiry|  LAMCA DES ) Ag3 11 1(1.9) 0
Lee MS 2009 Mumcories ULMCA DES m “un 0.45 1(045) 0
Tamburino 2009 el Trifurcabon DES " 2 0 0 0
Shammas 2000 owa Triurcation DES 52 0 0 0 1 (25%)
KimbJ 2000 | SoshKoma | ULMCA DES B4 24 1.2 0 0
Mehil 2009 Germary LLMCA 0ES 607 12 0.5 1(0.16%) 0
Pavei 2008 France ULMCA DES 148 29 0 0 0
Tambunno 2009 = Triurcaton DES 210 28 0.5 1 10.5%) 1 (D5%)
Lee MS 2008 Mutticenter ULMCA DES 62 195 0 1(16%) 1(16%)
Mebgna 2000 Musbcenter ULMCA DES 288 36 0.3 0 0
Chieffo 2008 Mumcentey LLMCA DES 731 25 0.5 3 {0A%) 20 (4 1%)
Kirn YM 2008 Columbea NY |  LULMCA DES & 17 0.6 0 0
Erghs 2007 Lava ULMCA DES 103 6 0 i} 0
Shedan 2007 =y ULMCA DES 85 1948 0 0 0

Oral presentation; Raj Makkar TCT 2010




Significant Reduction of TLR with DES
Unprotected Left main stenting

40 -

30 -
1174

20

2000

7,3

2001

33,6

. i | | 3 |
Silvestre Black ULTIMA  Park  Tagaki

2001

BmS [] DES

23,9

11,8 11,7

2001 2002 2002

19

5,9

.
Gao Chieffo RESERCH Park de Lezo Gao
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A Meta-Analysis of PCl vs CABG in 3,773 UPLM Patients

MACCE Mortality TVR
No difference No difference CABG better

Study Yeur MACCE Stuay Yeur Moriasity Study Your TVR
: | _—
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J Am Coll Cardiol Intv 2009;2:739-47




PCl vs. CABG for Left Main Disease Meta-analysis
of 4 RCTs, 1,611 Patients

(1 Year Mortality)

PCI CABG OR (95%Cl) p-Value OR (35%Cl )

LEMANS 1152  4/53 0.24(0.03-2.23) 0.21
SYNTAX left main 15/355 15/336 0.94 (0.45-1.96) 0.88
Boudriot et al. 2/100 5101 0.39(0.07-2.07) 0.27
PRECOMBAT 6/300 8/300 0.75(0.26-2.17) 0.59
Fixed effects estimate 3.0% 41% 0.74(0.43-1.28) 0.29

(24/807) (32/790)
Random effects estimate 0.74 (0.43-1.28) 0.29

1
001 01 1 10 100

=0% Favors PCl Favors CABG

Capodanno et al, JACC 2011;58:1426-32




PCl vs. CABG for Left Main Disease Meta-analysis
of 4 RCTs, 1,611 Patients

(1 Year Stroke)

PCI CABG OR (95%Cl) p-Value OR (95%Cl )

LEMANS 0/52 2/53 0.20 (0.01-4.09) 0.30
SYNTAX left main 1/355 8/336 0.12(0.01-0.93) 0.04
Boudriot et al.

PRECOMBAT 0/300 2/300 0.20 (0.01-4.16) 0.30
Fixed effects estiamate 01% 1.7% 0.15(0.03-0.67) 0.01

(1/707) (12/889)
Random effects estimate 0.15 (0.03-0.67) 0.01

pe
001 0.1 1 10 100

12=0% Favors PCl Favors CABG

Capodanno et al, JACC 2011;58:1426-32
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25

20

15

10

P=0.26 P=0.20 P=0.03

. . ’5

4 Years Outcomes |
LM Subset SYNTAX

CABG B TAXUS

16,8
13,4

Cardiac

Death

Stroke MACCE

MACCE Without Revascularization !!

Oral presentation, TCT 2011 « November < Serruys
sl
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All Left Main are Equal ???

Euro Score 4 Euro Score 2 Euro Score > 6
Inter. Risk Low Risk High Risk

Syntax Score 18 Syntax Score 23 Syntax Score 36
Low Risk Inter. Risk High Risk

Source: Hospital Costantini registry PCl in UPLM.
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IVUS in LM no Treated

Source: Hospital Costantini

WS & - 59 Yrs %
24065 - 28Tun09



IVUS in LM Treated

Source: Hospital Costantini

5.0 » 8.0

% IRT O -54Yrs ﬂ
25939 - 03Mayl0




LM: PES

LAD: PES
Diag: PES
LCX: PES -
Lom: BMS Vision Stents (5x)

Vorpahl M, Virmani R. presented ACC 2010

Who Was Thrombogenic: The Stent or the Doctor?

Patrick W. Serruys, MD, PhD; Carlo Di Mario, MD, PhD

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




Left Main Stent Boost !!!!

RX Stent BOOST
Post Morten In Vivo Kissing Final

HF o - 68 yrs
27008 - 14Sepl0




USIC Preditor de Trombose e de Reestenose na

Era dos Stents Farmacologicos.
O Stent, a Técnica ou os Dois !l

——

Hipoexpansao Mal Aposicao Trauma de Bordos

Bifurcacoes
Images Hospital Cardiolégico Costantini




Impact of Intravascular Ultrasound Guidance on
Long-Term Mortality in Stenting lor Unprotected Left Main
Coronary Artery Stenosis

Seung-Jung Park, MD, PhD™;, Young-Hak Kim, MD, PhD*; Duk-Woo Purk. MD, PhD
Seung-Whan Lee. MD, PhD: Won-Jang Kim. MD. PhD: Jon Suli. MD: Sung-Cheol Yun, Phi):
Cheol Whan Lee, MD, Phid; Myeong-Ki Hong, MD, PhlX, Jac-Hwan Lee, MD, PhD);
Seong-Wook Park, MD, PhL); for the MAIN-COMPARE Investigaton

—  Angiography-guidance
IVUS-guidance

—

Comulative Mortality(%)

-
Muonths

Conclusions: PCI IN Left main IVUS guidance, reduce the long-term mortality
rate for unprotected left main coronary artery stenosis when
compared with conventional angiography guidance.
Park SJ et al, Circ Cardiovasc Intervent. 2009;2:167-177

S —— A - p—
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Comprehensive Intravascular Ultrasound Assessment of
Stent Area and Its Impact on Restenosis and Adverse
Cardiac Events in 403 Patients With Unprotected Left

Main Disease

nderExpansion Mortality Predictor !!!!

N s — i)
(133 Pts) Underexpansmn 90.2%

p<0.001

Conclusion e e

Months after Initial Procedure

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

II; Ii _EI
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Minimal stent area threshold values for the
prediction of angiographic in-stent restenosis

LM proximal
to the POC H 8mm'’

LCX ostium




Meta-Analysis of Randomized Studies Comparing Intravascular

Ultrasound Versus Angiographic Guidance of Percutaneous
Coronary Intervention in Pre-Drug-Eluting Stent Era

MACE
T In conclusion, IVUS guidance for
o bare metal stent implantation improved the
acute procedural results (angiographic
& minimum lumen diameter) and thereby
i Reduced:
SIPS 1) Angiographic restenosis
- 2) Repeat revascularization
N 3) Major adverse cardiac events, a follow-up
period of 6 months to 2,5 years.

ciie]e S

A | | o I1 | | A I1I0I

Fav:'s IVUS Odds Ratio Favors No:—IVUS

Am J Cardiol 2011;107:374 -382

§ Angiography don’t give information !!! miéa



Repeat Revascularization to 4 Years
LM Subset

< 10% with IVUS ???7?7?

B TAXUS (n=357)

M CABG (n=348)

SYNTAX )

Before | year” | - s 2-3 years’ 3-4 years’

~ 6.5% vs 11.8% 5.0% vs 8.2% 2.6% vs 3.9% 3.0% vs 4.0%
-3 50 - P=0.02 £=0.10 P=0.36 P=0.50
3
& P=0.003
—
=
:3’ 23.5%
Qv 25 N T _I
> T : L
— e -
= T - T 4
:E, % : ]:-—/ e - 14.6%
© o = . . | .

0 12 24 36 48

Months Since Allocation

Oral presentation, Patrick W. Serruys, TCT 2011




All-cause Mortality to 4 Years A)( |
LM Subset SYNI )
< 10% with IVUS ?7?7?7?7?

Before 1 year” 1-2 years’ 2-3 years’ 3-4 years’

o 4.5% vs 4.2% 1.9% vs 1.5% 2.3% vs |.8% 3.0%vs 4.3%
§ 50 - £-0.88 P=0.68 P=0.67 #=0.39
5 P=0.94
§
e
v 25
>
= 11.4%
g M—jﬁ_ﬁ
> 11.2%
“ 0 .‘r - T T \ Y

0 12 24 36 48

Months Since Allocation
Oral presentation, Patrick W. Serruys, TCT 2011 ,‘
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IVUS for Alli

Pre Intervention Image Post Stents
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1- Taxus 3.5 * 32
2- Taxus 3.5 * 8
3- Taxus 3.0 * 32

Malapposition
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1- Ballon 5.0 *
15 at 18 ATM

Post Reintervention
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MLA= 11.24 mm® MLA= 22.14 mm®
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he First Brazilian Registry UPLM PCI

Artigo Original

Evolucao Clinica de Pacientes com Lesoes de
Tronco de Corondria Esquerda Nao-Protegido
Submetidos a Angioplastia Corondria com
Implante de Stents Farmacolégicos

Costantino R, Costantinl’, Daniel Zanutiini', Marcos A, Denk', Sergio (. Tarbine', Marcelo F, Santos’
Eduardo F. Oliveira', Marcos H. Bubna', José F. Rocha’, Marcos ). Barbosa’, Costanting O. Costantini

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




Costantini Experince in UPLM
Clinical Follow up 917 X+ 743 days

142 patients

CABG Results (F/U mortality)
Cleveland: 11,3 (1 year)
NYS Database: 9,6 (2 years)

20 1 Duke Database: 10,29 (2 years)
BIFURCATION = 79% 152
15 || MULTIVESSEL = 87% ‘
SYNTAX SCORE >33 =44.5% 1.1 2
o !
0 10 | EUROSCORE > 6 =51%
92% IVUS
5 -
14
0
0

Stroke AMI Thrombosis Death Revasc. MACCE

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




Angioplastia em Tronco nao Protegido
Experiéncia HCC

Ultrassom
120 - Intracoronario
92%
105
a0
o Nov 2003 -- Jun 2012
EE 75
S §sn
S 2 47
T 44
jg 2145
prd

15

18
. . 10 12 10 I I
.- = ® B 2 =1
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Evolucao Clinica em Pacientes com Lesodes de Tronco
de Coronaria Esquerda Tratados com CRM vs. ICP
com Stents Farmacolégicos.

Evolucao Intra Hospitalar

CRM (n=114 pts) . ICP (n=127 pts)

10 -
3 p= 0,06

p= 0,06 p= 0,93 p=0,19 p= 0,93 6,1
6 _

4.3

4

2,6
2 - 1,5

0,8 0,7 0,8 0,7

0 0 i B T

AVC IAM Morte RVA ECAM




Evolucao Clinica em Pacientes com Lesodes de Tronco
de Coronaria Esquerda Tratados com CRM vs. ICP
com Stents Farmacolégicos.

Evolucao 940 dias

CRM (n=114 pts) . ICP (n=127 pts)
30 -

55 p= 0,41
] p= 0,22 p= 0,89 p= 0,38
20 19,2

15,2

15 | 12,8
10

o 08
0 - —

Morte RVA Trombose ECAM

10,1




David L. Sackett OC, FRSC, MD, MA, FRCP, was the founding Chair of
Canada's first Department of Clinical Epidemiology & Biostatistics

m Conhecimento cientifico solido

Preditores de Risco

m Experiéncia do médico

m Preferéncia do paciente !!!!!!!!}

Sackett DL et al British Medical Journal 1996; 312: 71-2



http://fhs.mcmaster.ca/ceb/faculty_member_sackett.htm
http://fhs.mcmaster.ca/ceb/faculty_member_sackett.htm
http://fhs.mcmaster.ca/ceb/faculty_member_sackett.htm
http://fhs.mcmaster.ca/ceb/index.htm
http://fhs.mcmaster.ca/ceb/index.htm
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l© Technology
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Stent Boost
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Conferences, discussions, round tables
and live cases.




