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What do Interventional Cardiologists Think?What do Interventional Cardiologists Think?What do Interventional Cardiologists Think?What do Interventional Cardiologists Think?

•• Interventional cardiologists actually doInterventional cardiologists actually doInterventional cardiologists actually do Interventional cardiologists actually do 
think (contrary to what surgeons may think (contrary to what surgeons may 
believe)believe)

•• Ischemic burden is important for treatment Ischemic burden is important for treatment 
strategiesstrategiesstrategiesstrategies

•• Myocardial viability is important for Myocardial viability is important for 
outcomeoutcomeoutcomeoutcome

•• LV dysfunction and extensive complex LV dysfunction and extensive complex 
MVD is best treated by CABGMVD is best treated by CABG



CABG with or without Surgical Ventricular CABG with or without Surgical Ventricular 
Reconstruction Reconstruction –– STICH TrialSTICH Trial
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STICH Trial: CABG With orSTICH Trial: CABG With or
With t S i l V t i l R t tiWith t S i l V t i l R t tiWithout Surgical Ventricular ReconstructionWithout Surgical Ventricular Reconstruction
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STICH TrialSTICH Trial
ObservationsObservations

•• Population:  1000 pts with EF Population:  1000 pts with EF ≤35%, CAD ≤35%, CAD 
amenable to CABG, dominant anterior LV amenable to CABG, dominant anterior LV 
dysfunction amenable to reconstructiondysfunction amenable to reconstruction

•• 64% 64% -- 3VD, 14% LMCA, EF 28%3VD, 14% LMCA, EF 28%
•• 50% CCS III or IV angina50% CCS III or IV angina
•• 48% NYHA CHF Class III or IV48% NYHA CHF Class III or IV%%

•• “The findings of this study do not support “The findings of this study do not support 
the use of surgical ventricularthe use of surgical ventricularthe use of surgical ventricular the use of surgical ventricular 
reconstruction in this population”reconstruction in this population”

Jones et al: N Engl J Med  360:1705-17, 2009



STICH TrialSTICH Trial
IssuesIssues

•• Negative trial: “No significant difference in Negative trial: “No significant difference in 
primary outcome which occurred in 59% ofprimary outcome which occurred in 59% ofprimary outcome which occurred in 59% of primary outcome which occurred in 59% of 
patients assigned to CABG alone and 58% patients assigned to CABG alone and 58% 
assigned to CABG and surgical ventricular assigned to CABG and surgical ventricular ass g ed to C G a d su g ca e t cu aass g ed to C G a d su g ca e t cu a
reconstruction (HR 0.99, 95% CI, 0.84reconstruction (HR 0.99, 95% CI, 0.84--1.17 1.17 
p=0.90)p=0.90)p )p )

Jones et al: N Engl J Med  360:1705-17, 2009



STYNTAX TrialSTYNTAX TrialSTYNTAX Trial STYNTAX Trial 

•• Negative Trial: “Since noninferiority was Negative Trial: “Since noninferiority was 
not proven in this cohort, specificnot proven in this cohort, specificnot proven in this cohort, specific not proven in this cohort, specific 
information for each subgroup is of an information for each subgroup is of an 
observational nature and is (only) observational nature and is (only) obse at o a atu e a d s (o y)obse at o a atu e a d s (o y)
hypothesis generating”hypothesis generating”

Serruys et al: N Engl J Med  360:1961-73, 2009



STICH TrialSTICH Trial
Why Didn’t Surgical Reconstruction Work?Why Didn’t Surgical Reconstruction Work?

•• Maybe it just doesn’t (diastolic Maybe it just doesn’t (diastolic 
distensibility)distensibility)

•• Maybe the surgeons did not know how to Maybe the surgeons did not know how to 
do itdo itdo itdo it

•• Wrong patient group (inclusion criteria Wrong patient group (inclusion criteria 
liberalized)liberalized)liberalized)liberalized)

•• Selective patient enrollmentSelective patient enrollment



AcrimonyAcrimonyAcrimonyAcrimony

•• “We conclude the editorial by….is “We conclude the editorial by….is 
misleading”misleading”

•• “To suggest otherwise is inaccurate”“To suggest otherwise is inaccurate”
•• “The STICH trial unraveled”“The STICH trial unraveled”•• The STICH trial unraveledThe STICH trial unraveled
•• ‘The STICH trial: misguided conclusions”‘The STICH trial: misguided conclusions”
•• “Statisticians can defy nature from a flawed “Statisticians can defy nature from a flawed 

database”database”
•• “Costly, flawed, inaccurate”“Costly, flawed, inaccurate”



SVR Outcomes SVR Outcomes 

Buckberg GD et al: J Thorac Cardiovasc Surg 138:1060-4, 2009



LVESV and SVRLVESV and SVR
Author (yr)Author (yr) # Pts.# Pts. PreopPreop PostopPostop Reduction (%)Reduction (%)
Di Donato (2009)Di Donato (2009)
Type 1Type 1 5656 8383 3535 48 (58)48 (58)Type 1Type 1 5656 8383 3535 48 (58)48 (58)
Type 2Type 2 5555 8787 3939 48 (55)48 (55)
Type 3Type 3 6767 9696 5757 39 (41)39 (41)

Suma (2009)Suma (2009) 7676 123123 7474 49 (40)49 (40)
Dor (2008)Dor (2008) 104104 9393 5151 42 (45)42 (45)
Menicanti (2007)Menicanti (2007) 301301 173173 100100 73 (42)73 (42)Menicanti (2007)Menicanti (2007) 301301 173173 100100 73 (42)73 (42)
O’Neill (2006)O’Neill (2006) 135135 120120 7777 43 (36)43 (36)
Adams (2006)Adams (2006) 88 9292 5959 33 (36)33 (36)( )( ) ( )( )
Schreuder (2005)Schreuder (2005) 99 9292 4545 47 (51)47 (51)
Tulner (2006)Tulner (2006) 2121 186186 101101 85 (46)85 (46)
Y hi (200 )Y hi (200 ) 2020 1313 66 2 ( 3)2 ( 3)Yamaguchi (2005)Yamaguchi (2005) 2020 137137 6565 72 (53)72 (53)
Mickleborough (2004)Mickleborough (2004) 4141 9797 6565 32 (33)32 (33)
Athanasuleas (2004)Athanasuleas (2004) 671671 8080 5757 24 (30)24 (30)Athanasuleas (2004)Athanasuleas (2004) 671671 8080 5757 24 (30)24 (30)
Jones (STICH 2009)Jones (STICH 2009) 161161 8383 6767 16 (19)16 (19)

Buckberg GD et al: J Thorac Cardiovasc Surg 138:1060-4, 2009



Extent of LVESV Reduction Following SVRExtent of LVESV Reduction Following SVR
11 Published Series11 Published Series
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San Donato, MilanSan Donato, Milan
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Joint ESCJoint ESC--EACTS GuidelinesEACTS Guidelines
R l i tiR l i tion Revascularizationon Revascularization

Myocardial Revascularization in CHFMyocardial Revascularization in CHF
In patients with CHF and presenting with anginaIn patients with CHF and presenting with angina

ClassClass LevelLevel
CABG is recommended for:CABG is recommended for:
•• Significant LM stenosisSignificant LM stenosis

LM i l t ( i l t i f b th LAD &LM i l t ( i l t i f b th LAD & II BB•• LM equivalent (proximal stenosis of both LAD & LM equivalent (proximal stenosis of both LAD & 
LCx)LCx)

•• Proximal LAD stenosis with 2Proximal LAD stenosis with 2-- or 3or 3--vessel diseasevessel disease

II BB

CABG with SVR may be considered in patients 
with LVESV index 60 mL/m2 and scarred LAD 
t it

IIb B
territory

PCI may be considered if anatomy is suitable, in 
f IIb C

3170448-8

the presence of viable myocardium IIb C



Myocardial Viability and SurvivalMyocardial Viability and Survival
STICH Trial SubstudySTICH Trial Substudy

•• Substudy of a negative studySubstudy of a negative study
•• Of 1 212 initially enrolled only 601 (49%) hadOf 1 212 initially enrolled only 601 (49%) hadOf 1,212 initially enrolled only 601 (49%) had Of 1,212 initially enrolled only 601 (49%) had 

assessment of myocardial viability and only assessment of myocardial viability and only 
487 had viability (40%)487 had viability (40%)

•• Of 601 patients Of 601 patients –– random assignment to random assignment to 
medical therapy + CABG or medical therapy medical therapy + CABG or medical therapy py pypy py
alonealone

Bonow RO et al: N Engl J Med 364:1617-25, 2011



Probability of Death and Myocardial ViabilityProbability of Death and Myocardial ViabilityProbability of Death and Myocardial ViabilityProbability of Death and Myocardial Viability
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With viabilityWith viability 487487 432432 409409 371371 294294 188188 102102

Bonow RO et al: N Engl J Med 364:1617-25, 2011



Death and ViabilityDeath and ViabilityDeath and ViabilityDeath and Viability
Without Myocardial Viability With Myocardial Viability
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Bonow RO et al: N Engl J Med 364:1617-25, 2011



Myocardial Viability and SurvivalMyocardial Viability and Survival
STICH Trial SubstudySTICH Trial Substudy

Vi blVi bl N Vi blN Vi blViable Viable 
MyocardiumMyocardium

(n=487) (n=487) 

No Viable No Viable 
MyocardiumMyocardium

(n=114)(n=114)( )( ) ( )( )
DeathDeath 37%37% 51%51%

•• After adjustment for baseline variables,After adjustment for baseline variables,After adjustment for baseline variables, After adjustment for baseline variables, 
association with mortality NS p=0.21association with mortality NS p=0.21

•• No significant difference between myocardialNo significant difference between myocardialNo significant difference between myocardial No significant difference between myocardial 
viability and medical versus surgical therapyviability and medical versus surgical therapy

Bonow RO et al: N Engl J Med 364:1617-25, 2011



Myocardial Viability and SurvivalMyocardial Viability and Survival
STICH Trial Substudy STICH Trial Substudy –– IssuesIssues

•• Substudy of a negative studySubstudy of a negative study
•• Substudy represents ~ 50% of randomized studySubstudy represents ~ 50% of randomized studySubstudy represents  50% of randomized studySubstudy represents  50% of randomized study
•• Small number of patients without viabilitySmall number of patients without viability
•• Investigator biasInvestigator bias
•• Variable assessment of viabilityVariable assessment of viabilityVariable assessment of viabilityVariable assessment of viability
•• Low rates of death on maximal medical therapyLow rates of death on maximal medical therapy

Bonow RO et al: N Engl J Med 364:1617-25, 2011



Conclusions: The presence of viable myocardium 
was associated with a greater likelihood of survival in g
patients with coronary artery disease and left 
ventricular dysfunction, but this relationship was not 
significant after adjustment for other baseline 
variables The assessment of myocardial viability didvariables. The assessment of myocardial viability did 
not identify patients with a differential survival benefit 
from CABG, as compared with medical therapy alone.

3189177-23



Myocardial Viability and SurvivalMyocardial Viability and Survival
STICH Trial SubstudySTICH Trial Substudy

“The findings of this multivariable“The findings of this multivariable“The findings of this multivariable “The findings of this multivariable 
analysis do not necessarily indicate that analysis do not necessarily indicate that 
myocardial viability does not havemyocardial viability does not havemyocardial viability does not have myocardial viability does not have 
pathophysiological importance in pathophysiological importance in 
patients with CAD and LV dysfunction.”patients with CAD and LV dysfunction.”patients with CAD and LV dysfunction.patients with CAD and LV dysfunction.

Bonow RO et al: N Engl J Med 364:1617-25, 2011



CABG in Patients with LV DysfunctionCABG in Patients with LV Dysfunction
STICH SubstudySTICH Substudy

•• 1,212 patients with EF of 1,212 patients with EF of ≤35% and CAD ≤35% and CAD 
amenable to CABGamenable to CABG

•• Random assignment to medical therapy or Random assignment to medical therapy or 
medical therapy plus CABGmedical therapy plus CABG

•• Primary outcome death from any causePrimary outcome death from any cause

Velazquez et al. N Engl J Med 2011;364;1607-16
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STICH Trial STICH Trial –– OutcomesOutcomes
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Conclusions: In this randomized trial, there was no 
significant difference between medical therapy alone 
and medical therapy plus CABG with respect to eh 

i d i f d h f CABGprimary end point of death from any cause.  CABG 
patients , as compared with those assigned to medical 
therapy alone, had lower rates of death from 
cardiovascular causes and of death from any cause orcardiovascular causes and of death from any cause or 
hospitalization for cardiovascular causes.

3189181-29

Velazquez et al. N Engl J Med 2011;364;1607-16



AphorismAphorismAphorismAphorism

All death is sudden All death is sudden –– one one 
t li dt li dmoment you are alive and moment you are alive and 

the next you are deadthe next you are dead



“Wh t h d t l t l ti ?”“Whatever happened to elegant solutions?”



STICH TrialSTICH Trial
•• Surgical ventricular reconstruction + CABG is Surgical ventricular reconstruction + CABG is 

not better than CABG alonenot better than CABG alonenot better than CABG alonenot better than CABG alone
•• The presence or absence of myocardial The presence or absence of myocardial 

i bilit d t ff t dj t d t liti bilit d t ff t dj t d t litviability does not affect adjusted mortality viability does not affect adjusted mortality 
with either medical therapy or medical therapy with either medical therapy or medical therapy 
+ CABG+ CABG+ CABG+ CABG

•• In medically treated patients, death from any In medically treated patients, death from any 
cause is similar between medically treatedcause is similar between medically treatedcause is similar between medically treated cause is similar between medically treated 
patients and those with medical therapy and patients and those with medical therapy and 
CABGCABG

•• But viability may still be important But viability may still be important –– perhaps perhaps 
–– but not surebut not surebut not surebut not sure



Clinical ScenarioClinical ScenarioClinical ScenarioClinical Scenario
•• 70 year70 year--old male with prior MIold male with prior MIyy pp

•• EF EF –– 32%, anterior severe hypo or akinesis32%, anterior severe hypo or akinesis
•• 3 vessel CAD amenable to CABG3 vessel CAD amenable to CABG3 esse C a e ab e to C G3 esse C a e ab e to C G
•• CHF symptoms CHF symptoms –– mild to moderate anginamild to moderate angina

•• What to doWhat to do•• What to doWhat to do
•• Work up:  ? Assess viabilityWork up:  ? Assess viability
•• Rx: Optimal medical therapy + ICDRx: Optimal medical therapy + ICD•• Rx:  Optimal medical therapy + ICDRx:  Optimal medical therapy + ICD
•• CABG + SVRCABG + SVR
•• Ischemia guided PCIIschemia guided PCI•• Ischemia guided PCIIschemia guided PCI
•• CABG aloneCABG alone


