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Unprotected Left main stenting
Efficacy Concern…
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Issue in the era of BMS
for Unprotected LM stenting

High Mortality ? 
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(%)(%)
DeathDeath
Cardiac DeathCardiac Death
MIMI
CABGCABG
Repeat PCIRepeat PCI
Death or MIDeath or MI
Death/MI/CABGDeath/MI/CABG

All (n=279) All (n=279) 
24.224.2
20.220.2
9.89.8
9.49.4
24.224.2
27.827.8
34.634.6

Low RiskLow Risk
3.43.4
3.43.4
2.32.3

11.411.4
20.420.4
3.43.4

16.916.9

One year Clinical Outcomes 

Final Report from ULTIMA, Circulation 2001;104:1609-1614

Issue in the era of BMS
for Unprotected LM stenting
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Relative Risk of Mortality 
in LMCA Stenting

ULTIMA Registry (279 pts)ULTIMA Registry (279 pts)

Nalysnyk L, Heart 2003, 89:767, 

-2 -1 1 2 3 4 5 6 7 8 9 10

Age
LVEF ≤30%
MR grade 3 or 4
Cardiogenic shock
Cr ≥2mg/dL
Severe lesion

calcification
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Relative Risk of Mortality 
in LMCA Stenting

Nalysnyk L, Heart 89:767, 2003 

Relative risk mortality were mainly Relative risk mortality were mainly 
related with clinical variables such as LV related with clinical variables such as LV 
dysfunction, degree of dysfunction, degree of mitralmitral
regurgitation, renal impairment and regurgitation, renal impairment and 
cardiogeniccardiogenic shock rather than lesion shock rather than lesion 
morphology, lesion site and different morphology, lesion site and different 
treatment strategy treatment strategy 
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Unprotected Left main stenting
Patients selection is important 
for lower mortality and good 
clinical outcomes  

What we have learned…
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Elective Unprotected left main stenting
in highly selected groups of patients who have 
normal left ventricular function and are good 

candidates for bypass surgery

310 Patients 
(M/F=209/101, Age: 56years, 

Angiographic follow-up: 86% )
1995-2003, Feb in AMC

Park SJ, Am J Park SJ, Am J CardiolCardiol 2003 2003 
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Acute closure 0
Subacute thrombosis         1 (0.5%)
Death 0            
Q-MI 0
Emergent CABG 0       

Procedural Success Rate: 99%

In-hospital Outcomes AMC
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95 ± 2 %

79 ± 4 %

Survival for 5 years AMC
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Restenosis  P=0.071
TLR            P=0.282

OstiumOstium
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BifurcationBifurcation

Major Problems… AMC

Restenosis and TLR
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Left main stenting with DES
Not enough data,
But promising…
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100100100100Technical success 
(%)

102851617Number

2 (2.0%)12 (14.1%)1 (6%)0TLR
0000MI
03 (3.5%)00Cardiac death

1-Yr6-Mo1-Yr5-MoLong-term 
0000CABG

7 (6.9%)5 (5.9%)1 (6%)2 (12%)MI (Q and Non-Q)
0001 (6%)Cardiac death

In-hospital 

Park SJColombo ARESEARCHRESEARCH-
preliminary

First author

Outcome of Elective DES Implantation
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SES Implantation from RESEARCH
16 Elective (9 unprotected) LMCA Intervention

1 (6%)Overall MACE

0MI
0Deaths

1 (6%)TLR

Late outcome at 1 year
1 (6%)Overall MACE

0TLR
1 (6%)MI

0Deaths
In-hospital outcome

Arampatzis CA et al. Catheter Cardiovasc Interv 2004;62:292
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DES vs. BMS in Milan

9.3

3.5

30.6

18.8

30.6

18.8

42.1

24.7

0

10

20

30

40

50

Cardiac death Restenosis TLR MACE

Ev
en

t r
at

e 
(%

)

BMS  (n=64) DES (n=85)

P=0.03
P=0.11P=0.18

P=0.17

Six-month clinical and angiographic follow-up

Chieffo A et al. Circulation 2005;111:791
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Cypher in 49 Pts
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29% TLR at 3 Months
Teirstein PS et al, TCT 2004

74% in side  
branch restenosis
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Cypher in 221 Pts 

1.8
0.6
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e - Cypher Registry, Barragan P et al, AHA 2004

Very low clinical event rates at 6 months
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DES for LMCA Stenosis

•• Much improved early mortality : 0 Much improved early mortality : 0 –– 4 % 4 % 
compared to that of BMS eracompared to that of BMS era

•• Various TLR rates from 1.8 Various TLR rates from 1.8 –– 29%29%
•• StentingStenting on the LM trunk would be good on the LM trunk would be good 

enough in real practiceenough in real practice
•• Left circumflex Left circumflex ostiumostium is main TLR siteis main TLR site
•• LM bifurcation PCI should be needed LM bifurcation PCI should be needed 

appropriate treatment strategyappropriate treatment strategy

Summary of published data…
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• Comparison with BMS

LM LM CypherCypher Study Study 
in AMCin AMC
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Unprotected LMCA Cypher in AMC 
From Feb 2003 till Dec 2004 

47 (26 %)
41
6

131 (74 %)

Proximal involvement 
Ostium
Shaft 

Distal involvement 

Total 178 patients
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121 patients 102 patients

Marc
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BMS group SES group

Matched Comparison with BMS 

LMCA Intervention in AMC

Park SJ et al, J Am Coll Cardiol 2005;45:351
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More LM Bifurcation stenting…

149 pts with SES (Feb 2003-Sep 2004)
121 pts with BMS (Feb 2001-Jan 2003)

0% 50% 100%

Ostium
Shaft
Bifurcation

BMS

SES

48% 9% 43%

24% 6% 71%

P<0.001

Park SJ et al, J Am Coll Cardiol 2005;45:351
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<0.0013.98±0.693.46±0.65Reference diameter, mm

0.2901.1±0.21.1±0.3Balloon/Artery ratio

<0.00114.0±2.618.5±2.8Inflation pressure, mm

<0.0014.39±0.553.90±0.44Final balloon size, mm

<0.00113.3±5.526.6±18.1Total stent length, mm

<0.0011.1±0.41.6±0.9Stents per lesion

<0.0011.6±0.72.1±1.0Stents per patient

PBMSSES

Multiple & Longer Stents

Park SJ et al, J Am Coll Cardiol 2005;45:351



Cardiovascular Research Foundation, Asia   ANGIOPLASTY SUMMIT 

121149Patients

0.7825 (4.1)6 (4.0)IABP support

0.3766 (5.0)10 (6.7)GP IIb/IIIa inhibitor

0.03991 (75.2)129 (86.6)IVUS guidance

<0.00140 (33.1)3 (2.0)Debulking atherectomy

<0.00121 (17.4)67 (45.0)Direct stenting

0.25442 (34.7)63 (42.3)Multivessel PCI

PBMSSES

Fewer Debulking, 
More Direct Stenting

Park SJ et al, J Am Coll Cardiol 2005;45:351
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* All procedure related, CK-MB ≥ 3 times normal value

In-Hospital Outcomes 

N=149

Procedure Success (%)
Death
Q MI
Non-QMI
SAT
Emergent CABG
Repeat PCI

BMS SES

100
0
0

10 (8.3%)
0
0
0

N=121
100

0
0

11 (7.4%)
0
0
0

Park SJ et al, J Am Coll Cardiol 2005;45:351



Cardiovascular Research Foundation, Asia   ANGIOPLASTY SUMMIT 

0.0

27.0

0.0

22.0

11.6

35.7

0
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(%)

ShaftOstium Bifurcation

BMSSES

Overall Restenosis Rate : 7.9 % 

P=0.003
P=NS

P=0.002

0/35  13/48                  0/5     2/9                10/86   15/42

Park SJ et al, J Am Coll Cardiol 2005;45:351
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6-months Clinical Outcomes 

N=126

Death
Q MI
Non-QMI
SAT
TLR *

CABG
PCI

BMS SES

0
0
0
0

24 (19.8%)
13
11

N=121
0
0
0
0

4 (3.1%)
2
0

* p<0.001 Park SJ et al, J Am Coll Cardiol 2005;45:351
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P<0.001

96.2 ± 1.4%

BMS group
81.4 ± 3.7%

MACE free Survival at 1 year

Park SJ et al, J Am Coll Cardiol 2005;45:351
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• Ostial and shaft intervention

LM LM CypherCypher Study Study 
in AMCin AMC
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Ostial or Shaft Intervention

Total 47 patients

60 ± 10LV EF (%)
27 (57%)Acute coronary syndrome
10 (21%)Previous PCI
10 (21%)Hypercholesterolemia
11 (23%)Smoking
12 (26%)Diabetes
17 (36%)Hypertension
28 (60%)Male
61 ± 13Age
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No  Mortality 
No  Restenosis, 
No  TLR rate  

DES for 
Ostial and Shaft LMCA stenosis

No more surgery…
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• Bifurcation Intervention

LM LM CypherCypher Study Study 
in AMCin AMC
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Demographic dataDemographic data

103 patients with LMCA bifurcation lesions  

60.4±7.7Left ventricular ejection fraction, %
55 (53%)Multivessel except LMCA
57 (55%)Acute coronary syndrome
15 (15%)Previous PCI
26 (25%)Current smoking
23 (22%)Hypercholesterolemia
29 (28%)Diabetes mellitus 
48 (47%)Hypertension
79 (78%)Male 
59.6±10.6Age, yr
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Unprotected Left Main Bifurcation Stenting
Different Treatment Strategy 

Stenting Cross Over
Kissing Stenting
Stent Crushisng
T-stent technique
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More Complex More Complex 
LM Bifurcation LM Bifurcation StentingStenting
103 pts with SES vs. 51 pts with BMS for 

bifurcation LM disease

0% 50% 100%

Crossing LCX
Kissing
T-stenting
Crushing

BMS

SES

82% 2%16%

60% 21% 1%

P<0.001

19%

Park SJ et al, J Am Coll Cardiol 2005;45:351
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Angiographic Analysis

P valueCrushKissingAcross LCXStenting technique

0.1030.28±0.430.24±0.800.03±0.27Late loss
0.0972.47±0.482.23±0.742.14±0.53Acute gain
0.26430.5±15.922.5±12.825.2±17.0Lesion length
0.0125.1±21.117.3±17.05.8±9.5 *At follow-up

<0.0012.6±5.914.3±10.3 ‡7.2±9.1 *After procedure
0.42963.0±10.964.4±15.260.6±12.1Before procedure

Diameter stenosis, %
0.4873.43±0.333.49±0.693.58±0.42At follow-up
0.2893.69±0.393.70±0.453.57±0.37After procedure
0.2681.23±0.401.47±0.631.43±0.53Before procedure

MLD, mm
0.0013.37±0.654.15±0.68 ‡3.63±0.73 *Reference, mm

*, †, ‡ p<0.05/3 between Acorss LCX and kissing, Acorss LCX and Crush, and Kissing and Crush

LMCA Bifurcation (Trunk)
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Angiographic Analysis

*, †, ‡ p<0.05/3 between Acorss LCX and kissing, Acorss LCX and Crush, and Kissing and Crush

LAD Ostium

MLD, mm

Diameter stenosis, %

P valueCrushKissingAcross LCXStenting technique

0.0410.53±0.700.24±0.560.16±0.40 †Late loss
0.3271.58±0.671.90±0.651.73±0.72Acute gain
0.0089.6±23.22.4±19.4-6.8±16.6 †At follow-up
0.061-17.5±18.9-2.7±24.1-9.8±18.7After procedure
0.05846.6±24.563.5±23.154.3±21.9Before procedure

0.0142.42±0.642.76±0.592.90±0.52 †At follow-up
0.9922.98±0.332.99±0.363.00±0.51After procedure
0.3031.41±0.761.09±0.761.27±0.58Before procedure

0.1132.60±0.462.93±0.432.84±0.58Reference, mm
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Angiographic Analysis

*, †, ‡ p<0.05/3 between Acorss LCX and kissing, Acorss LCX and Crush, and Kissing and Crush

LCX Ostium
P valueCrushKissingAcross LCXStenting technique

0.0120.64±0.860.61±0.480.19±0.60 *Late loss
<0.0011.37±0.471.22±0.75-0.02±0.68 *,†Acute gain
0.16810.5±7.010.6±7.05.3±2.2Lesion length
0.89924.6±29.222.2±15.224.9±19.6At follow-up

<0.001-2.1±13.6-0.3±14.719.7±22.8 *,†After procedure
<0.00151.9±16.647.1±26.019.0±21.9 *,†Before procedure

Diameter stenosis, %
0.5441.89±0.752.18±0.672.02±0.78At follow-up
0.0082.57±0.432.73±0.362.25±0.78 *,†After procedure

<0.0011.20±0.441.51±0.802.27±0.78 *,†Before procedure
MLD, mm

0.2022.53±0.362.78±0.552.80±0.67Reference, mm
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Restenosis Rate of Bifurcation
Main Vessel

2.3
0

11.1

0
0

5

10

15

20

Overall Across
LCX

Kissing Crush

%

2/86                   0/52               2/18                  0/16 

P=0.021
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Restenosis Rate of Bifurcation
Circumflex Ositum

9.3
5.8 5.6

25
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Total Across
LCX

Kissing Crush

%

8/86                  3/52                1/18                 4/16 

P=0.068
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Restenosis Rate of Bifurcation
Overall

11.6

5.8

16.7

25
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Total Across
LCX

Kissing Crush

%

10/86                3/52                 3/18                 4/16 

P=0.083
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86 pts with SES vs. 42 pts with BMS 

11.6

35.7

2.3

26.2

9.3

28.6

0

10

20
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40

50
SES BMS

Pts 10      18                     2      11                   8 15

P=0.001

P=0.001 P=0.001

Overall Main vessel Side branch

Restenosis Rate of LM Bifucation
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TLR : 4.7% in LM Bifurcation PCI
According to Different Stenting Strategies

(n=18) (n=25) (n=1)

1/18
(5.6%)

2/252/25
((8 %)8 %)

0

0

2/18
(11.1%)

0 00

10

20

Cross- over Kissing Crush T stenting
(n=52)

2 TLR
in Main%

Main Branch

Main BranchSide Branch

Side Branch

4/ 86 patients
2 TLR

in Side branch

0
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PCI for LMCA disease…

• Simple technique,
• Acceptable overall restenosis and TLR rate 

(7.9% and 3.1%)  
• No restenosis in ostial and shaft LM stenting
• For LM bifurcation lesions, we have to find 

more appropriate treatment strategy. 
However, Restenosis and TLR rate (11.6% 
and 4.7%) in AMC data were acceptable
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Patients with LMCA disease who Patients with LMCA disease who 
are good candidate for surgeryare good candidate for surgery

Should be 
Good Candidate for Stenting !
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It is just the time It is just the time 
to compare CABG and PCI to compare CABG and PCI 

on a randomized basis.on a randomized basis.
(FREEDOM,    SYNTAX,    COMBAT)(FREEDOM,    SYNTAX,    COMBAT)

CABG CABG vsvs PCI for LMCA PCI for LMCA stenosisstenosis


