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First Human PTCAFirst Human PTCAFirst Human PTCA

• 1977 Gruentzig
• First human coronary balloon angioplasty (PTCA)

•• 1977 Gruentzig1977 Gruentzig
•• First human coronary balloon angioplasty (PTCA)First human coronary balloon angioplasty (PTCA)

PrePre PostPost 11--mo FUmo FUGruentzig at AHAGruentzig at AHA
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PTCA vs. CABGPTCA vs. CABGPTCA vs. CABG
• Compare to CABG, PTCA is…•• Compare to CABG, PTCA isCompare to CABG, PTCA is……
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BARI TrialBARI TrialBARI Trial
• Less mortality in CABG group over PTCA group in 

patients with treated diabetes
•• Less mortality in CABG group over PTCA group in Less mortality in CABG group over PTCA group in 

patients with patients with treated diabetestreated diabetes

Years after study entryYears after study entry

NonNon--diabetics:diabetics: CABG vs. PTCA: p=0.715CABG vs. PTCA: p=0.715
Diabetics:Diabetics: CABG vs. PTCA: p=0.001CABG vs. PTCA: p=0.001
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Criticism against BARI TrialCriticism against BARI TrialCriticism against BARI Trial

• Small number of diabetic patients (N=353)

• Diabetes was not a pre-specified subgroup for analysis

• Prior to stent era

• No GP IIb/IIIa inhibitors

• PCI was associated with incomplete revascularization 

compared to CABG

•• Small number of diabetic patients (N=353)Small number of diabetic patients (N=353)

•• Diabetes was not a preDiabetes was not a pre--specified subgroup for analysisspecified subgroup for analysis

•• Prior to stent eraPrior to stent era

•• No GP IIb/IIIa inhibitorsNo GP IIb/IIIa inhibitors

•• PCI was associated with incomplete revascularization PCI was associated with incomplete revascularization 

compared to CABGcompared to CABG

Leon M, TCT 2004Leon M, TCT 2004
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BARI Registry
Eligible but not randomized

BARI RegistryBARI Registry
Eligible but not randomizedEligible but not randomized

7-year mortality77--year mortalityyear mortality

Randomized
N=1829

Eligible but not 
randomized

N=2010

Refused FU
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Eligible for randomization
N=4207
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p=0.66p=0.66 p=0.88p=0.88 p=0.96p=0.96

(FEIT Circulation 2000)
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Survival in diabeticsSurvival in diabeticsSurvival in diabetics
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PTCA vs. CABGPTCA vs. CABGPTCA vs. CABG

• Compared to CABG, PTCA is…
• Similar death or MI

• Higher risk for revascularization

•• Compared to CABG, PTCA isCompared to CABG, PTCA is……
•• Similar death or MISimilar death or MI

•• Higher risk for revascularizationHigher risk for revascularization

RESTENOSIS!RESTENOSIS!
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Stent vs. CABGStent vs. CABGStent vs. CABG

--------212120203Y3Y45445420012001AWESOMEAWESOME

MACE MACE ¶¶ : stent 9.5% vs. CABG 2.3%: stent 9.5% vs. CABG 2.3%1Y1Y1200120019991999ARTSARTS

441919774411331Y1Y98898820022002SOSSOS

4.84.816.816.86.66.62.32.37.57.53.13.11Y1Y45045020012001ERACIERACI--2*2*

221919221111002Y2Y20020020002000Kim et al.Kim et al.
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NN FUFU StentStent CABGCABGStentStentCABGCABGCABGCABGStentStentYearYear

(*: mostly unstable angina, (*: mostly unstable angina, :: high risk patients, high risk patients, ¶¶ ::MACE = death, MI, MACE = death, MI, rePCIrePCI, , reCABGreCABG))

RESTENOSIS!RESTENOSIS!
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However, the gap is narrowingHowever, the gap is narrowingHowever, the gap is narrowing
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Korean Multicenter Revascularization Registry 
(KORR)

Korean Multicenter Revascularization Registry Korean Multicenter Revascularization Registry 
(KORR)(KORR)

• Korea multi-center retrospective registry of PCI and CABG 
for multivessel disease

• Principal investigator Won Ro Lee
• Aju University Byung-il William Choi
• Chon-Nam University Myung Ho Jeong
• Dong-A University Moo Hyun Kim, Jong Soo Woo
• Gachon Medical School Eak Kyun Shin 
• Korea University Young Moo Ro
• Seoul National University Young-Bae Park, Ki-Bong Kim
• Sunkyunkwan University Hyeon-Cheol Gwon, Young Tak Lee
• Ulsan University Seung-Jung Park
• Yonsei University Seung Yun Cho, Byung-Chul Chang

•• Korea multiKorea multi--center retrospective registry of PCI and CABG center retrospective registry of PCI and CABG 
for multivessel diseasefor multivessel disease

•• Principal investigatorPrincipal investigator Won Ro LeeWon Ro Lee
•• AjuAju UniversityUniversity ByungByung--ilil William William ChoiChoi
•• ChonChon--Nam University Nam University MyungMyung Ho Ho JeongJeong
•• DongDong--A UniversityA University Moo Hyun Kim, Moo Hyun Kim, JongJong SooSoo WooWoo
•• GachonGachon Medical SchoolMedical School EakEak KyunKyun Shin Shin 
•• Korea University Korea University Young Moo RoYoung Moo Ro
•• Seoul National University Seoul National University YoungYoung--BaeBae Park, Park, KiKi--Bong KimBong Kim
•• SunkyunkwanSunkyunkwan UniversityUniversity HyeonHyeon--CheolCheol GwonGwon, Young , Young TakTak LeeLee
•• UlsanUlsan UniversityUniversity SeungSeung--Jung ParkJung Park
•• YonseiYonsei University University SeungSeung YunYun ChoCho, , ByungByung--ChulChul ChangChang

GwonGwon HC, J Korean Med HC, J Korean Med SciSci 20052005
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KORR: SubjectsKORR: SubjectsKORR: Subjects
•• Inclusion criteriaInclusion criteria

•• TwoTwo-- or threeor three--vessel coronary artery disease who underwent elective PCI vessel coronary artery disease who underwent elective PCI 
or CABG between or CABG between January 1995 and December 2000January 1995 and December 2000

•• Exclusion criteriaExclusion criteria
•• CardiogenicCardiogenic shockshock
•• AMI indicated for primary PCIAMI indicated for primary PCI
•• AMI with VSD, MR, or myocardial freeAMI with VSD, MR, or myocardial free--wall rupture wall rupture 
•• Concomitant valve surgeryConcomitant valve surgery
•• History of CABGHistory of CABG
•• Significant left main diseaseSignificant left main disease

•• Among 3,279 patients, 2,154 were selected after statistical adjuAmong 3,279 patients, 2,154 were selected after statistical adjustments for the stments for the 
disparities between two groups.disparities between two groups.

•• Stent in 68.5% of PCI, one or more arterial graft in 92.1% of CAStent in 68.5% of PCI, one or more arterial graft in 92.1% of CABGBG

GwonGwon HC, Lee WR, J Korean Med HC, Lee WR, J Korean Med SciSci 20052005
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Non-DM, CABG
DM, CABG

Non-DM, PCI
DM, PCI
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Drug-Eluting StentDrugDrug--Eluting StentEluting Stent

TAXUS™ Stent Cypher™ Stent

PEVA with 
SirolimusSirolimus

Single Layer
Translute™
polymer with 
PaclitaxelPaclitaxel

PBMA 
Diffusion 
Barrier
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Cypher StudiesCypher StudiesCypher Studies

Real world experienceReal world experienceEE--registryregistry57665766EE--CypherCypher

RD 2.5RD 2.5--3.5 mm3.5 mm
Lesion length 15Lesion length 15--30 mm30 mmRCTRCT452452New SIRIUSNew SIRIUS

RD 2.5RD 2.5--3.5 mm3.5 mm
Lesion length 15Lesion length 15--30 mm30 mmRCTRCT11001100SIRIUSSIRIUS

Stable angina, RD 2.5Stable angina, RD 2.5––3.5 mm, 3.5 mm, 
covered by 18 mm stentcovered by 18 mm stentRCTRCT238238RAVELRAVEL

Stable angina, RD 3.0Stable angina, RD 3.0––3.5 mm, 3.5 mm, 
covered by 18 mm stentcovered by 18 mm stentRegistryRegistry4545FIMFIM

IndicationIndicationDesignDesignNN
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Cypher: 9-mo TLRCypher: 9Cypher: 9--mo TLRmo TLR
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TAXUS StudiesTAXUS StudiesTAXUS Studies
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TAXUS: TLRTAXUS: TLRTAXUS: TLR
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Multivessel Disease
ARTS II – Study design
Multivessel DiseaseMultivessel Disease
ARTS II ARTS II –– Study designStudy design

Primary endpoint: effectiveness of CYPHER® Sirolimus-eluting stent 
compared with CABG surgery as observed in ARTS I (measured as 
MACCE- free survival at 1 yr)

ARTS II
CYPHER® Sirolimus-

eluting stent
N=606

ARTS I

CABG
N= 605

Crown™ and CrossFlex
LC stents

N= 600

R
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ARTS: 12-mo MACCEARTS: 12ARTS: 12--mo MACCEmo MACCE
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ARTS: 12-mo MACCEARTS: 12ARTS: 12--mo MACCEmo MACCE
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Multicenter Randomized StudiesMulticenter Randomized StudiesMulticenter Randomized Studies
• SYNTAX

• Left main or 3-vessel disease
• TAXUS vs. CABG

• FREEDOM
• Diabetic patients with multivessel disease
• DES with ReoPro vs. CABG

• COMBAT
• Left main disease with/without multi-vessel disease
• Cypher vs. CABG

•• SYNTAXSYNTAX
•• Left main or 3Left main or 3--vessel diseasevessel disease
•• TAXUS vs. CABGTAXUS vs. CABG

•• FREEDOMFREEDOM
•• Diabetic patients with multivessel diseaseDiabetic patients with multivessel disease
•• DES with ReoPro vs. CABGDES with ReoPro vs. CABG

•• COMBATCOMBAT
•• Left main disease with/without multiLeft main disease with/without multi--vessel diseasevessel disease
•• Cypher vs. CABGCypher vs. CABG
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Complex SubsetsComplex SubsetsComplex Subsets
• Complex clinical subsets

• Diabetes
• Left ventricular dysfunction

• Complex lesion subsets
• Diffuse disease
• Left main disease
• Instent restenosis
• Bifurcation lesion
• Chronic total occlusion

•• Complex clinical subsetsComplex clinical subsets
•• DiabetesDiabetes
•• Left ventricular dysfunctionLeft ventricular dysfunction

•• Complex lesion subsetsComplex lesion subsets
•• Diffuse diseaseDiffuse disease
•• Left main diseaseLeft main disease
•• Instent restenosisInstent restenosis
•• Bifurcation lesionBifurcation lesion
•• Chronic total occlusionChronic total occlusion
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DiabetesDiabetesDiabetes

• Randomized study: Cypher vs. BMS in diabetics
• N=160
•• Randomized study: Cypher vs. BMS in diabeticsRandomized study: Cypher vs. BMS in diabetics
•• N=160N=160
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Restenosis 9mo TLR 9mo
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↓↓7777%% ↓↓76%76%

DIABETES: drugDIABETES: drug--eluting stenteluting stent



Samsung Medical Center
Cardiac & Vascular Center  

2005 춘계순환기학회

Diffuse diseaseDiffuse diseaseDiffuse disease
• Long DES (Park SJ, Angioplasty Summit 2004)•• Long DES Long DES (Park SJ, Angioplasty Summit 2004)(Park SJ, Angioplasty Summit 2004)
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0.0010.00140.640.616.016.06.36.3Restenosis rate (%)Restenosis rate (%)

0.0010.0011.351.350.780.780.270.27Late lossLate loss

Stent length (mm)Stent length (mm)
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NN

42.842.8

35.335.3

2.82.8

337337
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43.143.1

36.336.3

2.92.9

194194
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Left Main DiseaseLeft Main DiseaseLeft Main Disease
• DES in left main disease (Park SJ JACC 2005)

• Cypher stent in left main disease (N=131)
• Including multi-vessel disease (58% of the patients)
• 6-mo restenosis rate 3.8%

•• DES in left main disease DES in left main disease (Park SJ JACC 2005)(Park SJ JACC 2005)
•• Cypher stent in left main disease (N=131)Cypher stent in left main disease (N=131)
•• Including multiIncluding multi--vessel disease (58% of the patients)vessel disease (58% of the patients)
•• 66--mo restenosis rate 3.8%mo restenosis rate 3.8%

0000emCABGemCABG
0014(10.7%)14(10.7%)NQMINQMI

1(0.7%)*1(0.7%)*00RePCIRePCI

0000QMIQMI
0000DeathDeath

66--mo eventmo eventInIn--hospital eventhospital event

(* due to edge restenosis)(* due to edge restenosis)
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Bifurcation LesionBifurcation LesionBifurcation Lesion
• DES vs. BMS

• BMS: 7 months restenosis (Yamashita JACC 2000;35:929-36)
• DES: 6 months restenosis (SIRIUS Bifurcation study)

•• DES vs. BMSDES vs. BMS
•• BMS: 7 months restenosis (Yamashita JACC 2000;35:929BMS: 7 months restenosis (Yamashita JACC 2000;35:929--36)36)
•• DES: 6 months restenosis DES: 6 months restenosis (SIRIUS Bifurcation study)(SIRIUS Bifurcation study)
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Chronic Total Occlusion
TRI: SMC Experience

Chronic Total OcclusionChronic Total Occlusion
TRI: TRI: SMC ExperienceSMC Experience

• N=107
• Guiding catheter diameter

• 5-French 47 patients
• 6-French 60 patients

• One-day admission program: N=46 (43%)
• Cross-over to transfemoral approach: 1 (0.9%)
• Procedural success: 90 (84%)
• Complications

• 1 minor hematoma

•• N=107N=107
•• Guiding catheter diameterGuiding catheter diameter

•• 55--French French 47 patients47 patients
•• 66--French French 60 patients60 patients

•• OneOne--day admission program: N=46 (43%)day admission program: N=46 (43%)
•• CrossCross--over to transfemoral approach: 1 (0.9%)over to transfemoral approach: 1 (0.9%)
•• Procedural success: 90 (84%)Procedural success: 90 (84%)
•• ComplicationsComplications

•• 1 minor hematoma1 minor hematoma
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Still Yet to KnowStill Yet to KnowStill Yet to Know
• Severe multi-vessel disease

E.g. Multiple bifurcations, CTOs, and diffuse lesions in diabetics
• Left ventricular dysfunction

•• Severe multiSevere multi--vessel diseasevessel disease
E.g. Multiple bifurcations, E.g. Multiple bifurcations, CTOsCTOs, and diffuse lesions in diabetics, and diffuse lesions in diabetics

•• Left ventricular dysfunctionLeft ventricular dysfunction
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Still Yet to KnowStill Yet to KnowStill Yet to Know
• Long-term result

• Including non-culprit lesion progression
•• LongLong--term resultterm result

•• Including nonIncluding non--culprit lesion progressionculprit lesion progression
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DrugDrug--Eluting StentEluting Stent
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New York State CABG vs. PCINew York State CABG vs. PCINew York State CABG vs. PCI

??

DESDES
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Korea PCI vs. CABG
The Korea Heart Foundation

Korea PCI vs. CABGKorea PCI vs. CABG
The Korea Heart FoundationThe Korea Heart Foundation
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SMC DataSMC DataSMC Data
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1-vessel disease11--vessel diseasevessel disease
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2-vessel disease22--vessel diseasevessel disease
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3-vessel disease33--vessel diseasevessel disease
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Left main diseaseLeft main diseaseLeft main disease
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Cost of PCI vs. CABG
(SMC data: Total cost during admission)

Cost of PCI vs. CABGCost of PCI vs. CABG
(SMC data: Total cost during admission)(SMC data: Total cost during admission)
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Which do you prefer?Which do you prefer?Which do you prefer?

CABGCABG
PainPain
ScarScar

StrokeStroke
BleedingBleeding
IntubationIntubation

AtrialAtrial fibrillationfibrillation
Cognitive declineCognitive decline

Admission for a weekAdmission for a week

TRI with DESTRI with DES
Local anesthesiaLocal anesthesia

Immediate ambulationImmediate ambulation
Admission for 1Admission for 1--2 days2 days

Maybe equivalent MACEMaybe equivalent MACE
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What is the best way?
Combining medical Rx and revascularization

What is the best way?What is the best way?
Combining medical Rx and revascularizationCombining medical Rx and revascularization

Risk reductionRisk reduction
Glycemic controlGlycemic control
Lipid controlLipid control
BP controlBP control
Weight controlWeight control
ExerciseExercise

PCIPCI
For any suitable anatomyFor any suitable anatomy CABGCABG

Unsuitable anatomyUnsuitable anatomy
For PCIFor PCI

When PCI is When PCI is 

Not possible (20% of CTO)Not possible (20% of CTO)

Too timeToo time--consumingconsuming

Too expensiveToo expensive
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A friend in need is a friend indeedA friend in need is a friend indeedA friend in need is a friend indeed
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TABLE RegistryTABLE RegistryTABLE Registry

• QCA measurement•• QCA measurementQCA measurement

Length (mm)Length (mm)MLD (mm)MLD (mm)RD (mm)RD (mm)

13.0 13.0 ±± 6.96.90.9 0.9 ±± 0.70.73.1 3.1 ±± 0.60.6PrePreMainMain
BranchBranch --2.7 2.7 ±± 0.50.53.4 3.4 ±± 0.70.7PostPost

--2.5 2.5 ±± 0.60.62.9 2.9 ±± 0.70.7PostPost

8.9 8.9 ±± 6.36.30.9 0.9 ±± 0.50.52.7 2.7 ±± 0.70.7PrePreSideSide
branchbranch

(RD: reference diameter, MLD: minimal luminal diameter)
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TABLE RegistryTABLE RegistryTABLE Registry
• 9-months FU (N=31)•• 99--months FU (N=31)months FU (N=31)
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Crush TechniqueCrush TechniqueCrush Technique
• Kissing ballooning is crucial!•• Kissing ballooning is crucial!Kissing ballooning is crucial!
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Kissing Stenting for BifurcationKissing Stenting for BifurcationKissing Stenting for Bifurcation

LM  true bifurcation 2 TAXUS Final CAG
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TAXUS Kissing Stent in BifurcationTAXUS Kissing Stent in BifurcationTAXUS Kissing Stent in Bifurcation
• 9-months FU (N=31)•• 99--months FU (N=31)months FU (N=31)
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Petit Internal Crush TechniquePetitPetit Internal Crush TechniqueInternal Crush Technique
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3Y2Y1Y0
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p=0.51 p=0.18
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KORR: ResultsKORR: ResultsKORR: Results

GwonGwon HC, Lee WR, J Korean Med HC, Lee WR, J Korean Med SciSci 20052005
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