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Is this appropriate to stent?Is this appropriate to stent?

ECG and biomarkers negativeECG and biomarkers negative
Since the lesion is well seen, the physiology is Since the lesion is well seen, the physiology is p y gyp y gy
important; NO indication for IVUSimportant; NO indication for IVUS
FFR=0.92; NO indication for stentFFR=0.92; NO indication for stentFFR 0.92; NO indication for stent FFR 0.92; NO indication for stent 
Four year followFour year follow--up free of pain on antacid up free of pain on antacid 
therapytherapytherapytherapy
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USA government insurance plan USA government insurance plan 
concern for imaging procedure growthconcern for imaging procedure growthconcern for imaging procedure growthconcern for imaging procedure growth
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What is “appropriate”?What is “appropriate”?What is “appropriate”?What is “appropriate”?

G id li (GL) d l i h idG id li (GL) d l i h idGuidelines (GL): deal with evidence to support 
patient benefit, but “trail” the current state of the art
A i U C i i (AUC) E id i f d

Guidelines (GL): deal with evidence to support 
patient benefit, but “trail” the current state of the art
A i U C i i (AUC) E id i f dAppropriate Use Criteria (AUC):  Evidence-informed 
expert opinion applied to common scenarios; cannot 
offer guidance for all possible situations

Appropriate Use Criteria (AUC):  Evidence-informed 
expert opinion applied to common scenarios; cannot 
offer guidance for all possible situationsoffer guidance for all possible situations
Physician and patient decision about specific 
interventions for specific scenarios

offer guidance for all possible situations
Physician and patient decision about specific 
interventions for specific scenariosinterventions for specific scenariosinterventions for specific scenarios
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John McB. Hodgson, M.D. Circulation 2009;119;1180-1185



PCI guidelinesPCI guidelines
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PCI/CABG AUC: 2009PCI/CABG AUC: 2009
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Why does it matter?Why does it matter?

Appropriate procedures, likely to offer immediate or Appropriate procedures, likely to offer immediate or 
long term benefit to the patient, should be the goal of long term benefit to the patient, should be the goal of 
all physician practiceall physician practice
External agencies are becoming more and more External agencies are becoming more and more 
critical, especially for highcritical, especially for high--cost procedures, as a cost procedures, as a , p y g, p y g p ,p ,
means of reducing health care expendituresmeans of reducing health care expenditures
Quality oversight may result in loss of credentials orQuality oversight may result in loss of credentials orQuality oversight may result in loss of credentials or Quality oversight may result in loss of credentials or 
legal action against physicians who are judged to be legal action against physicians who are judged to be 
doing inappropriate proceduresdoing inappropriate proceduresdoing inappropriate proceduresdoing inappropriate procedures
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Angiography is inadequate in Angiography is inadequate in 
nonnon--critical lesions in noncritical lesions in non--acute patientsacute patients

AUC recommends adjunctive techniquesAUC recommends adjunctive techniques
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PCI GL PCI GL 
recommends FFR recommends FFR 
to assist medical to assist medical 
decision makingdecision making
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PCI GL PCI GL 
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IVUS imaging IVUS imaging g gg g
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Can we all agree? Can we all agree? 

John McB. Hodgson, M.D. J Am Coll Cardiol 2011;57:1546-53



Variability Variability 
commoncommon

X = AUCX  AUC
O = clinicians
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J Am Coll Cardiol 
2011;57:1546-53





If you want to stent…If you want to stent… DO IVUS!DO IVUS!

John McB. Hodgson, M.D. 

J Am Coll Cardiol Intervent 2010;3:812-817



FAME: 2 year MACE free dataFAME: 2 year MACE free data
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CostCost--effectiveness of FFR guidanceeffectiveness of FFR guidance

FAME
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Multivessel disease: ? CABGMultivessel disease: ? CABG

P di t lPoor distal 
targets for 
LIMALIMA
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Multivessel disease: ? CABGMultivessel disease: ? CABG

>
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When to use FFRWhen to use FFR

All intermediate lesions in stable patients whereAll intermediate lesions in stable patients whereAll intermediate lesions in stable patients where 
there is not DEFINITIVE matching ischemia on a 
non-invasive study

All intermediate lesions in stable patients where 
there is not DEFINITIVE matching ischemia on a 
non-invasive studyy
All side branch ostia when %DS >70
Questionable non-culprit lesions in STEMI patients

y
All side branch ostia when %DS >70
Questionable non-culprit lesions in STEMI patientsQuestionable non culprit lesions in STEMI patients
Multivessel disease to triage to CABG vs. PCI and 
guide PCI of only significant lesions

Questionable non culprit lesions in STEMI patients
Multivessel disease to triage to CABG vs. PCI and 
guide PCI of only significant lesionsguide PCI of only significant lesionsguide PCI of only significant lesions

NOT in STEMI or ACS BM+ lesionsNOT in STEMI or ACS BM+ lesionsNOT in STEMI or ACS BM+ lesionsNOT in STEMI or ACS BM+ lesions
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Angio assessment of LMAngio assessment of LM

274 pts with visual LM %DS 30274 pts with visual LM %DS 30--7070
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274 pts with visual LM %DS 30274 pts with visual LM %DS 30 7070

Hamilos Circulation. 2009;120:1505-1512



Left Main assessmentLeft Main assessment

4.8 mmsq
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Left main assessmentLeft main assessment

Left main evaluationLeft main evaluationLeft main evaluationLeft main evaluation

69 yo with 3 vessel CAD and marked
positive thallium
69 yo with 3 vessel CAD and marked
positive thallium.positive thallium.positive thallium.

John McB. Hodgson, M.D. 



Left main assessmentLeft main assessment

Left main evaluation-2Left main evaluation-2Left main evaluation 2Left main evaluation 2

IVUS shows noIVUS shows noIVUS shows no
significant disease
IVUS shows no
significant diseasedisease
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BMS: 10/12 studies support BMS: 10/12 studies support 
IVUSIVUS guided PCIguided PCIIVUSIVUS--guided PCIguided PCI

StudyStudy Angio BetterAngio Better IVUS BetterIVUS Better IVUS Also IVUS Also 
CheaperCheaperCheaperCheaper

Choi et al (AHJ Choi et al (AHJ 2001;142:1122001;142:112--8)8) xx

CENIC (CENIC (JACCJACC 2002;39:54A)2002;39:54A) XX

CRUISE (CRUISE (Circulation 2000;102:523Circulation 2000;102:523--30)30) XX

SIPS (SIPS (CirculationCirculation 2000;102:24972000;102:2497--502 and AJC 502 and AJC 
2003;91:1432003;91:143--7)7)

XX XX

AVID (AVID (CirculationCirculation Intervent, in press)Intervent, in press) XX

Gaster et al (Gaster et al (Scan Cardiovasc J 2001;35:80Scan Cardiovasc J 2001;35:80--5 & 5 & 
HeartHeart 2003;89:10432003;89:1043--9)9)

XX xx

RESIST (JACC 1998;32:320RESIST (JACC 1998;32:320--8 & 8 & Int J Int J 
Cardiovasc InterventCardiovasc Intervent 2000;3:2072000;3:207--13)13)

XX

TULIP (TULIP (Circulation 2003;107:62Circulation 2003;107:62--7)7) XX

BEST (BEST (Circulation2003;107:545Circulation2003;107:545--551551)) XX

OPTICUS (Circulation. 2001;104:1343OPTICUS (Circulation. 2001;104:1343--9)9) xx

PRESTO (Am Heart J. 2004;148:501PRESTO (Am Heart J. 2004;148:501--6)6) xx
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PRESTO (Am Heart J. 2004;148:501PRESTO (Am Heart J. 2004;148:501 6)6) xx

DIPOL (Am Heart J 2007;154:669DIPOL (Am Heart J 2007;154:669--75)75) XX



Target vessel failure: DESTarget vessel failure: DES
%

IVUS (N=952)rv
iv

al
, %

Log-Rank Test: p=0.02

IVUS (N=952)

re
e-

Su
r

Log Rank Test: p 0.02

Angio (N=398)TV
F 

Fr

John McB. Hodgson, M.D. (Costantini et al. TCT 2008)(Costantini et al. TCT 2008)



DES freedom from thrombosis: 12 moDES freedom from thrombosis: 12 mo

p=0.014
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Roy, et al. Eur Heart J  June 11, 2008Roy, et al. Eur Heart J  June 11, 2008



AllAll--cause mortality after LMCA DEScause mortality after LMCA DES
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MATRIX    MATRIX    TCT 2010TCT 2010
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MATRIX    TCT 2010
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When to use IVUSWhen to use IVUS

When guiding PCI is planned
When angio is unclear as to
When guiding PCI is planned
When angio is unclear as toWhen angio is unclear as to 
anatomy/features
Intermediate Left Main lesions

When angio is unclear as to 
anatomy/features
Intermediate Left Main lesionsIntermediate Left Main lesionsIntermediate Left Main lesions

i ll i di l ii ll i di l ii ll i di l ii ll i di l iNOT in well seen intermediate coronary lesionsNOT in well seen intermediate coronary lesionsNOT in well seen intermediate coronary lesionsNOT in well seen intermediate coronary lesions
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Quality oversight/legalQuality oversight/legal
? 585 unnecessary stents? 585 unnecessary stents
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Symptomatic disconnectSymptomatic disconnect

• Class III anginaC ss g
• Treadmill Stress 

ECHO:  entirely 
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normal at 8.5 METS
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SummarySummary

Appropriateness is in patient’s best interestAppropriateness is in patient’s best interest
IVUS helps PRE planned interventionIVUS helps PRE planned interventionIVUS helps PRE planned interventionIVUS helps PRE planned intervention
IVUS helps POST intervention:IVUS helps POST intervention:

Verify stent expansionVerify stent expansionVerify stent expansion Verify stent expansion 
Identify complicationsIdentify complications

FFR f ll i t di t l i FAMEFFR f ll i t di t l i FAMEFFR for all intermediate lesions; FAMEFFR for all intermediate lesions; FAME
Unnecessary PCI may expose you to litigationUnnecessary PCI may expose you to litigation
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