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In BMS era, 10/12 studies supported IVUSIn BMS era, 10/12 studies supported IVUS--guided PCIguided PCI

Study Angio
Better

IVUS 
Better

IVUS Also 
Cheaper

Choi et al (AHJ 2001;142:112-8) x
CENIC (JACC 2002;39:54A) X
CRUISE (Circulation 2000;102:523-30) X
SIPS (Circulation 2000;102:2497-502 and 
AJC 2003;91:143-7)

X X

AVID (Circulation 1999;100:I-234) X
Gaster et al (Scan Cardiovasc J 
2001;35:80-5 & Heart 2003;89:1043-9)

X x

RESIST (JACC 1998;32:320-8 & Int J 
Cardiovasc Intervent 2000;3:207-13)

X

TULIP (Circulation 2003;107:62-7) X
BEST (Circulation2003;107:545-551) X
OPTICUS (Circulation. 2001;104:1343-9) x
PRESTO (Am Heart J. 2004;148:501-6) x
DIPOL (Am Heart J. 2007;154:669-75) X
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Odds 95% CI Weights
Ratio    Lower, Upper       RE      FE

.1 1 10

Odds Ratio

TULIP

Gaster
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IVUS is most effective in a lesion subset with maximal AngioIVUS is most effective in a lesion subset with maximal Angio--IVUS differenceIVUS difference
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Incidence of MSA≤5mm2 in ISRIncidence of MSA≤5mm2 in ISR
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The Optimal Cutoff Value of Post-Procedural MSA 
to Predict a Follow-up MLA ≥4mm2 After 

Bifurcatoin T-Stenting

Hahn et al. J Am Coll Cardiol 2009;54:110-7

AUC=0.81 
(95%CH=0.64-0.99)

AUC=0.88 
(95%CH=0.80-0.95)
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Stent thrombosisStent thrombosisStent thrombosis

Log-Rank Test: p=0.04 IVUS (N=952)

Angio (N=398)
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Freedom from Thrombosis: 12 moFreedom from Thrombosis: 12 mo

p=0.014

Roy, et al. Eur Heart J  June 11, 2008Roy, et al. Eur Heart J  June 11, 2008

884 patients with IVUS884 patients with IVUS--guidance propensity matched guidance propensity matched 
with angiowith angio--guided controlsguided controls



Choi S, et al. ACC 2010Choi S, et al. ACC 2010

HORIZONSHORIZONS--AMI AMI IVUS SubIVUS Sub--study study Acute Stent ThrombosisAcute Stent Thrombosis

n=388n=388
n=12n=12
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Population includedPopulation included
354 pts

MLA ≥ 6 mm2 MLA < 6 mm2

186 pts 168 pts

7 revascularized 16 no revascularized

No Revascularization LM Revascularization LM
179 pts 152 pts

56% PCI in other lesions 55% CABG
45% PCI of LMCA 

(+ other lesions in 62%)

LITRO Study LITRO Study -- multicenter, multicenter, 
prospective observational study prospective observational study --

Hernandez J, et al.  ACC2010

MLA=9.3±3mm2
Plaque Burden 53± 12%
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AllAll--Cause Mortality After LMCA DES Implantation: Cause Mortality After LMCA DES Implantation: 
Impact of IVUS GuidanceImpact of IVUS Guidance

(SJ Park et al. TCT 2007)(SJ Park et al. TCT 2007)
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Other independent predictors were 
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““OptimalOptimal”” MSA MSA and TLR after LMCA DES and TLR after LMCA DES 
Implantation (n=595)Implantation (n=595)

8.78.7
Minimum stent area (mmMinimum stent area (mm22))

(SJ Park et al. TCT 2007)(SJ Park et al. TCT 2007)
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700 pts with ACS700 pts with ACS
UA (with ECGUA (with ECGΔΔ) ) oror NSTEMI NSTEMI oror STEMI >24hrsSTEMI >24hrs

undergoing PCI of 1 or 2 major coronary arteriesundergoing PCI of 1 or 2 major coronary arteries
at up to 40 sites in the U.S. and Europeat up to 40 sites in the U.S. and Europe

PCI of culprit lesion(s)PCI of culprit lesion(s)
Successful and uncomplicatedSuccessful and uncomplicated

Formally enrolledFormally enrolled
PI: Gregg W. StonePI: Gregg W. Stone

Sponsor: Abbott Vascular; Partner: VolcanoSponsor: Abbott Vascular; Partner: Volcano

The The PROSPECTPROSPECT TrialTrial



Thick-cap FA Thin-cap FA PIT FibrocalcificFibrous

VH-IVUS Classification

>10%>10% Confluent Confluent 
Necrotic CoreNecrotic Core



PROSPECT: PROSPECT: MACEMACE
M
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All All 
Culprit lesion (CL) relatedCulprit lesion (CL) related
Non culprit lesion (NCL) relatedNon culprit lesion (NCL) related
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00
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1010
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2525

Number at riskNumber at risk
ALLALL 697697 557 557 506 506 480480

CL relatedCL related 697697 590590 543543 518518

NCL relatedNCL related 697697 595595 553 553 521521

IndeterminateIndeterminate 697697 634634 604 604 583583

12.9%12.9%

20.4%20.4%

11.6%11.6%
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PROSPECT:PROSPECT: MACEMACE
33--year followyear follow--up, non hierarchicalup, non hierarchical

AllAll Culprit          Culprit          
lesion relatedlesion related

Non culprit Non culprit 
lesion relatedlesion related

IndeterIndeter--
minateminate

Cardiac deathCardiac death 1.9% (12)1.9% (12) 0.2% (1)0.2% (1) 0% (0)0% (0) 1.8% (11)1.8% (11)

Cardiac arrestCardiac arrest 0.5% (3)0.5% (3) 0.3% (2)0.3% (2) 0% (0)0% (0) 0.2% (1)0.2% (1)

MI (STEMI or NSTEMI)MI (STEMI or NSTEMI) 3.3% (21)3.3% (21) 2.0% (13)2.0% (13) 1.0% (6)1.0% (6) 0.3% (2)0.3% (2)

Unstable anginaUnstable angina 8.0% (51)8.0% (51) 4.5% (29)4.5% (29) 3.3% (21)3.3% (21) 0.5% (3)0.5% (3)

Increasing anginaIncreasing angina 14.5% (93)14.5% (93) 9.2% (59)9.2% (59) 8.5% (54)8.5% (54) 0.3% (2)0.3% (2)

Composite MACEComposite MACE 20.4% (132)20.4% (132) 12.9% (83)12.9% (83) 11.6% (74)11.6% (74) 2.7% (17)2.7% (17)

Cardiac death, arrest or MICardiac death, arrest or MI 4.9% (31)4.9% (31) 2.2% (14)2.2% (14) 1.0% (6)1.0% (6) 1.9% (12)1.9% (12)

Rates are 3Rates are 3--yr Kaplanyr Kaplan--Meier estimates (n of events)Meier estimates (n of events)



PROSPECT:PROSPECT: VHVH--TCFA and Non TCFA and Non 
Culprit Lesion Related EventsCulprit Lesion Related Events

Lesion HRLesion HR 3.90 (2.25, 6.76) 6.55 (3.43, 12.51) 10.83 (5.55, 21.10) 11.05 (4.39, 27.82)
P valueP value <0.0001 <0.0001 <0.0001<0.0001 <0.0001<0.0001 <0.0001<0.0001
Prevalence*Prevalence* 46.7%46.7% 15.9%15.9% 10.1%10.1% 4.2% 4.2% 

*Likelihood of one or more such lesions being present per patien*Likelihood of one or more such lesions being present per patient. PB = plaque burden at the MLAt. PB = plaque burden at the MLA



2 Year Survival Free of MACE2 Year Survival Free of MACE

FFRFFR--GuidedGuided

AngioAngio--GuidedGuided

730 days730 days
4.5%4.5%

30 days30 days
2.9%2.9%

180 days180 days
4.9%4.9% 360 days360 days

5.1%5.1%

MACE: Death, MI, Repeat VascularizationMACE: Death, MI, Repeat Vascularization

Angio Angio 
Guided Guided 
(n=496)(n=496)

FFR FFR 
Guided Guided 
(n=509)(n=509)

Angio Angio 
LesionLesion 2.72.7±±0.90.9 2.82.8±±1.01.0

Stent #Stent # 2.72.7±±1.21.2 1.91.9±±1.31.3
Peri MI Peri MI 
A/F=3.2/2.4%A/F=3.2/2.4%

ReRe--revasc A/F=9.5/6.5%revasc A/F=9.5/6.5%
NonNon--peri MI A/F=5.4/3.3%peri MI A/F=5.4/3.3%

FFR Deferred FFR Deferred 
Lesions (n=513)Lesions (n=513)

1 MI+10 revasc with 1 MI+10 revasc with 
clear progression clear progression 
(11/513=2.1%) in 2 yrs(11/513=2.1%) in 2 yrs

Fearon W at TCT2009Fearon W at TCT2009



Angio/IVUS LesionsAngio/IVUS Lesions

FFR<0.8FFR<0.8

TCFATCFA

DonDon’’t touch nowt touch now

??

1.1. PROSPECT; which lesions should we treat?PROSPECT; which lesions should we treat?

2.2. FAME; which lesions we should not touch now!FAME; which lesions we should not touch now!



SummarySummary
1.1. IVUS guided PCI improves outcomes. IVUS guided PCI improves outcomes. 
2.2. CutCut--off values discriminate retenosis off values discriminate retenosis 

vs nonvs non--restenosis, but they do not restenosis, but they do not 
provide an optimal acute value.provide an optimal acute value.

3.3. NonNon--significant stenosis with thinsignificant stenosis with thin--cap cap 
fibroatheroma would be the next fibroatheroma would be the next 
question to be answeredquestion to be answered……


