
1. Unprotected LM intervention will become class 1 indication.

2. Multi-vessel disease
low SYNTAX score (<22) will have as good of an out come as CABG with DES stenting. 

high SYNTAX score are better treated with surgery.

Revascularizing lesions only if it is causing ischemia is very important. (Based on the 
Courage sub-study and FAME). In multi-vessel disease when any of the lesions is intermediate, it
is wise to evaluate the lesion with FFR before committing to a stent or a graft. 

3. Percutaneous AVR has improved a great deal and may become main stay of 
treatment with in 10 years for severe AS.

4. PFO closure for any indication is still a weak indication.

5. STEMI PCI with DES is safe enough to take the advantage of reduced TVR.

6. Reducing bleeding in STEMI patient (either by performing a radial procedure or 
using Bivalurudin) may improve mortality at one year significantly.

Dr. Kintur Sanghvi | October 17



MultiMulti--vesselvessel electiveelective PCIPCI

FAME trial : FFR vs Angiography for Multivessel Evaluation
Pijls N. TCT 2008; October 14, 2008; Washington, DC.



The FAME trialThe FAME trial
multimulti--vesselvessel electiveelective PCI,  FFR PCI,  FFR guidedguided

multi-vessels stenoses > 50% in at least 2 v
Exclusions: LM, STEMI, CABG

randomized n=1005

FFR
n=509 

ANGIO
n=496

FFR > 0.80
no PCI

FFR < 0.80
PCI

Primary endpoint:
MACE (death, MI, CABG, rePCI) at one year

PCI



The FAME trialThe FAME trial
multimulti--vesselvessel electiveelective PCI,  FFR PCI,  FFR guidedguided

multi-vessels elective PCI

FFR guided
67% PCI

ANGIO guided
100% PCI

mean n° stent:  1.9 mean n° stent:  2.7

procedure time: 71 m’
contrast : 272 ml

materials cost: $ 5.332

procedure time: 70 m’
contrast : 302 ml

materials cost: $ 6.007



End pointEnd point AngiographyAngiography
guided PCIguided PCI

n=496n=496
(%)(%)

FFRFFR
guided PCIguided PCI

n=509 n=509 
(%)(%)

pp

Death, MI, CABG,               Death, MI, CABG,               
re PCIre PCI

18.418.4 13.213.2 0.020.02

DeathDeath 3.03.0 1.81.8 0.190.19

Death or MIDeath or MI 11.111.1 7.37.3 0.040.04

CABG CABG -- re PCIre PCI 9.59.5 6.56.5 0.080.08

Pijls N. TCT 2008; October 14, 2008; Washington, DC.

The FAME trial The FAME trial 
resultsresults

Angina free and Angina free and qualityquality of life of life werewere similarsimilar betweenbetween the the 
twotwo armsarms







The FAME trial The FAME trial 
conclusionsconclusions

“ If you have a lesion that isn't causing ischemia, 
the intrinsic risk of the stenosis is very low, lower
than the risk of placing the stent " 

“ we place stents everywhere, and the benefits of 
placing the stent in the right position is countered by
the damage we do by placing stents where it is not
necessary " 

"These data really show that FFR should be an
integral part of every interventional procedure."

Dr Nico Pijls (Catharina Hospital, Eindhoven, the Netherlands)
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FFR in single vessel FFR in single vessel diseasedisease
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Uso FFR in ItaliaUso FFR in Italia

2006 2007 diff %

IVUS 3,148 4,461 + 42%

FFR 1,129 1,830 + 62%

PCI 124,091 128,428 + 3%

coro 260,276 264,516 + 2%

Registro nazionale GISE



Uso FFR in ItaliaUso FFR in Italia
centri maggioricentri maggiori

2007
coro PCI IVUS FFR

San Raffaele 3,469 1,613 147 0

Monzino 3,551 1,905 273 0

Niguarda 1,935 829 51 19

Mercogliano (Av) 4,710 2,527 17 7

Registro nazionale GISE



PCI in PCI in stablestable multimulti--vesselsvessels diseasedisease

MultiMulti--vesselsvessels PCI in no pPCI PCI in no pPCI ptspts ((meanmean):):

National : National : 26%26%
Liguria : Liguria : 28%28%
SMH : SMH : 44%44%

GISE national registry 2007



San MartinoSan Martino
% PCI in % PCI in stablestable CADCAD
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Euro Euro HeartHeart SurveySurvey on PCIon PCI
% % PCIPCI in in stablestable CADCAD

EuroPCR 2006

% PCI disease

18%

39%

43%

STEMI NSTEMI Stable

stable



Courage trial
.. recent registry data in United States indicate 

that approximately 85% of all PCI procedures are

undertaken electively in patients with stable coronary

artery disease.

This article (10.1056/NEJMoa070829) was published at 
www.nejm.org on March 27, 2007.

In U.S.



RetrospectiveRetrospective studystudy fromfrom 2004 Medicare 2004 Medicare ptspts

23 887 23 887 ptspts > 65 y  > 65 y  withwith stablestable CADCAD and and electiveelective PCIPCI

55.5 % do 55.5 % do notnot havehave prepre--PCIPCI documentationdocumentation of ischemia:of ischemia:

55.5 % of PCI 55.5 % of PCI werewere anatomicanatomic guidedguided

oculooculo--stenoticstenotic reflexreflex

JAMA,  October 15,  2008



LowerLower ratesrates of stress of stress testingtesting::

PatientPatient characteristicscharacteristics::
OlderOlder femalefemale
PriorPrior catheterizationcatheterization
ComorbidComorbid conditionsconditions

PhysicianPhysician characteristicscharacteristics::
YoungerYounger physiciansphysicians
High volume PCIHigh volume PCI

JAMA,  October 15,  2008



The Disconnect Between Practice Guidelines and 
Clinical Practice—Stressed Out 

George A. Diamond, MD; Sanjay Kaul, MD
Cedars-Sinai Medical Center LA California

Despite increasing evidence supporting plaque instability
as the proximate cause of atherosclerotic events, treatment 
strategies continue to focus on the anatomic stenosis. 

This preoccupation with coronary luminology causes
clinicians to perform stress tests and angiograms to identify
flow-limiting lesions, even among asymptomatic patients

Editorial

JAMA,  October 15,  2008



LuminologiaLuminologia

Our preoccupation with coronary luminology.

The dissociation between clinical and angiographic findings
in ischemic heart disease.

Eric J. Topol, Steven E.Nissen

Circulation. 1995; 92:2333-2342.

F.A. 04



Evolution of Atherosclerosis model

a Gradual luminal narrowing

b Plaque rupture

c Inflammation

years 1980 2000

a b c

F.A. 04



Atherosclerosis: traditional model

Atheroma accumulation leads to luminal narrowing from
the onset of the disease process

Gradual luminal narrowing

F.A. 04
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AtherosclerosisAtherosclerosis isis more more thanthan
luminal luminal narrowingnarrowing

••99% of 99% of atheroscleroticatherosclerotic diseasedisease isis in in 
vessel vessel wallwall

••DoesDoes notnot narrownarrow the lumenthe lumen

••HiddenHidden fromfrom angiographic angiographic viewview

Steven Nissen

European Atherosclerosis Society  april 2004 meeting, Seville, Spain
F.A. 04



RelationshipRelationship PlaquePlaque/Lumen/Lumen

•• PlaquePlaque sizesize in in itselfitself isis notnot the sole the sole predictorpredictor of of 
luminal luminal narrowingnarrowing::

•• MarkedMarked compensatorycompensatory enlargmentenlargment of the of the 
coronarycoronary arteryartery withwith plaqueplaque progressionprogression

•• Lumen Lumen sizesize isis notnot correlatedcorrelated withwith plaqueplaque sizesize

Euro PCR 04

Renu Virmani

Armed Forces Institute of Pathology, 
Washington, DC



Interazione placcaInterazione placca--parete:parete:
RimodellamentoRimodellamento

Seymour Glagov et al, N Engl J Med 1987; 316:1371-5.

Seymour Glagov
pathologist
Chicago

“Compensatory enlargement of human atherosclerotic coronary artery”

F.A. 04



GlagovGlagov hypothesishypothesis



Remodeling:
compensatory enlargement

Remodeling permits large accumulation before lumen 
narrowing

Lumen is
normal

wall

lumen

plaque

Plaque
grows in 
outward
fashion

F.A. 04



StenosisStenosis

lumen

wall

plaque

Lumen stenosis is delayed until the lesion occupies
40% of the potential lumen area

F.A. 04



AtherosclerosisAtherosclerosis andand vascularvascular
remodelingremodeling

Angio:

lume

Pathology:
wall

normal moderate

M.C. Fishbein & R.J. Siegel, Circulation. 1996;94:2662-2666 

+ disease + + disease

F.A. 04



Placca/stenosi Placca/stenosi 
patologia/angiografiapatologia/angiografia

La stenosi visibile allLa stenosi visibile all’’angiografia angiografia èè unun’’impronta impronta 
nella proiezione del lumenella proiezione del lume

punta affiorante   dellpunta affiorante   dell’’ateroma parietaleateroma parietale

falsa impressione di interessamento focalefalsa impressione di interessamento focale

lume

ateroma

F.A. 04



ACS: Tip of the ACS: Tip of the AtherothromboticAtherothrombotic ““IcebergIceberg””

ACS, acute coronary syndrome; UA, unstable angina; NSTEMI, non-ST-segment elevation myocardial 
infarction; STEMI, ST-segment elevation myocardial infarction. 
Adapted from Goldstein JA. J Am Coll Cardiol. 2002;39:1464-1467.

Acute Plaque Rupture ACS (UA/NSTEMI/STEMI)

Presence of Multiple 
Coronary Plaques

Vascular 
Inflammation

Persistent Hyperreactive
Platelets

Clinical

Subclinical

F.A. 04



IrregolaritIrregolaritàà luminaliluminali::
significato patologicosignificato patologico

Il riscontro angiografico di alterazioni del Il riscontro angiografico di alterazioni del 
lume indica  quindi unlume indica  quindi un’’estensione della estensione della 
placca di almeno il 40% dellplacca di almeno il 40% dell’’area del vaso.area del vaso.

In questo caso la maggior parte dellIn questo caso la maggior parte dell’’intero intero 
albero coronarico albero coronarico èè gigiàà interessata interessata 
dalldall’’aterosclerosiaterosclerosi

F.A. 04



Quadro anatomico:Quadro anatomico:
imagingimaging coronaricocoronarico

Tecnica obiettivo

coronarografiacoronarografia lumelume

IVUS IVUS -- OCTOCT lume e paretelume e parete
Coro CTCoro CT lume e paretelume e parete



Conclusioni Conclusioni (1/3)(1/3)

Negli USA lo studio Negli USA lo studio FAMEFAME, come recentemente , come recentemente 
anche il anche il COURAGECOURAGE, ha suscitato interesse e , ha suscitato interesse e 
interrogativi riguardo linterrogativi riguardo l’’appropriatezza di una appropriatezza di una 
quota di PCI elettive.quota di PCI elettive.

In Europa, dove probabilmente lIn Europa, dove probabilmente l’’appropriatezza appropriatezza 
èè maggiore rispetto agli USA, per via  del diverso maggiore rispetto agli USA, per via  del diverso 
sistema di finanziamento, il problema sistema di finanziamento, il problema èè di di 
minore entitminore entitàà ma non trascurabile.ma non trascurabile.

F.A. Oct 08



ConclusioniConclusioni (2/3)(2/3)

Il nuovo  attuale scenario prevede infatti una Il nuovo  attuale scenario prevede infatti una 
crescente disponibilitcrescente disponibilitàà di dati anatomicidi dati anatomici coronarici non coronarici non 
invasivi : coro CT, in assenza di corrispettivi dati invasivi : coro CT, in assenza di corrispettivi dati 
funzionali.funzionali.

LL’’interesse ad una valutazione coronarica interesse ad una valutazione coronarica 
esclusivamente anatomica, senza adeguata valutazione esclusivamente anatomica, senza adeguata valutazione 
clinica e funzionale, può mettere a rischio lclinica e funzionale, può mettere a rischio l’’appropriatezzaappropriatezza
di una quota di PCI elettive, riportando ad una concezione di una quota di PCI elettive, riportando ad una concezione 
delldell’’aterosclerosi di oltre 20 anni fa, ampiamente superata aterosclerosi di oltre 20 anni fa, ampiamente superata 
dalle attuali conoscenze e dalle attuali conoscenze e senza vantaggi per i pazientisenza vantaggi per i pazienti..

F.A. Oct 08



ConclusioniConclusioni (3/3)(3/3)

Nei pazienti Nei pazienti multimulti--vasalivasali, , 

ll’’identificazione delle stenosi ischemizzanti,identificazione delle stenosi ischemizzanti,

spesso  spesso  èè difficilmente accertabile con i test non difficilmente accertabile con i test non 
invasivi, invasivi, 

ma ma èè necessaria prima di un eventuale PCI .necessaria prima di un eventuale PCI .

Può essere effettuata, in modo efficace,Può essere effettuata, in modo efficace,

direttamente direttamente durante la procedura interventistica.durante la procedura interventistica.

F.A. Oct 08
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